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Remember 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 confirence to update ourselves on known facts, It is
a seminar -- an exploratory effort to articulate the questions and identify I
as many options as dialogue can yield.

-- Instruction ti seminar participants

J] LI

.e.
"-.,j

tP "-I
* II"

S.. ... . . .. .. ... .. ... .4



CONTENTS

Page

PREFACE ................................................. vii

ACKNOWLEDGMENTS ........................ ix

AGENDA .................................................. xi

WELCOME AND OPENING REMARKS............................ xix
Brigadier General Forrest T. Gay, III
Acting Director of Civil Works

CORPS PLANNING OBJECTIVES XND NONSTRUCTURAL MEASURES .... xxi

L. H. Blakey, Chief, Planning Division, OCE

ISSUES AND OPPORTUNITIES: A SYNOPSIS OF THE SEMINAR

DIALOGUE ............................................. xxii

PROCEEDINGS

SOVERVIEW OF NONSTRUCTURAL MEAbURES ....................... 3

William Donovan -- Address ....................... 5
Panel Statements ............ ................... 11

Dan Mauldin, Brian Moore,
George Phippen

Discussion ................................ . ...... .. . 30

FLOOD WARNING AND EMERGENCY PREPAREDNESS ................ 35

SH. James Owen -- Address ................. 37
Panel Statements ....................................... 62

Ronald Hilton, Michael Burnham,
Roy Huffman, Brian Moore

Discussion ............................................. 67..6

Robert Carnahan -- Address .............................. 72
Panel Statements ........... ..................... ....... 89

Ronald Hilton, Roy Huffman,
Michael Burnham, H. James Owen

D),scuss4on ............................................... 93

*I

li

--- -------- _ __-



Page

FLOODPLAIN REGULATION ................................... 99

Jon Kusler -- Address ............................ . ...... 101
Panel Statements.............. ii0................. 110

William Sinovich, Larry Larson,
Leonard Ratusbewitz

Discussioq ........ * ..................... .. .. ....... 113

Colonel Gerald Galloway -- Address ....................... 119
Panel Statements ...................................... 133

William Holliday, John Belshe',
Jon Kusler

SDiscussion o... o.. ... .. .................. s * .*............. 138

ALTERNATIVE LAND USES ................................... 145

Frank Thomas -- Address .......... * ............ ..... ..... 147
Panel Statements ................ ............. 157

Bernie Ingram, John Belshe',
Grant Kelly

Discussion ............................................ 163

FIRST GENERAL ESSUEr FORUM, .............................. 166

George Pbippen, Moderator

Members: Gerald Galloway, Robert W. Harrison,
Edward Pasterick

FLOOD INSURANCE ...................... s ..... . ... 195

Edward Pasterick -- Address .............................. 197
Panel Statements ...................... 206

Frank Incaprera, Wllliam Johnson,
Robert W. Harrison

Discussion ............................................ 211

Larry Larson -- Address ................................. 215
Panel Statements ...................................... /25

* David Burroughs, Jerome Peterson,

Frank Thomas

Discussion ............................................ 231

l

1-v

*



Page

FORMULATING NONSTRUCTURAL PLANS ...... 235

William Johnson -- Address ............................ 237

Panel Statement ....................................... 255

* -Milburn Smith, Paul Gaudini,

Robert Plott

Discussion ............................................. 259

REMARKS ON NONSTRUCTURAL MEASURES RESEARCH ................ 263
"•*

James R. Hanchey, Director, Institute

* for Water Resources

FLOODPROOFING ..... ........... ......................... 269

Lawrence Flanagan -- Address .......... 271
Panel Statements ....................................... 276

Brian Moore, Kyle Schilling,

David Burroughs

Discussion ............... ........... 281

RELOCATION ................................. . .......... 283

ZA Charles Simpkins -- Address .......................... 285
Panel Statements.... .......... ........... 292

Arthur Harnisch, William Holliday,

Larry Zinzinger, Dale Klemme

SDavid Miller -- Address. ................................. 299

Panel Statements ............ ........ 316
Dale Klemme, Robert Post,

Sam Sands

Discussion ........................................... 320

PAPER CONTRIBUTED BY PENNING-ROWSELL ..................... 327

SECOND GENERAL ISSUES FORUM .............................. 352

Helen Inhgram, Moderator

Members: L. H. Blakey, James R. Hanchey,
* Larry Larson

V

* S



Page

SCLOSING REMARKS .......................................... 387

Brigadier General Forrest T. Gay, III

APPENDIX A: Background Notes on Speakers ................ 395

APPENDIX B: Corps Flood Control Studies and Projects
Incorporating Nonstructural Measures .................. 401

APPENDIX C: Attendance List ............................ 409A

04

A

4 .

*v

* P



PREFACE

I find the results of this seminar noteworthy and personally
satisfying. As I reflect on the deliberationb and discussions of
three full days given to the examination o0 nonstructural flood plain

management measures, i am struck by the search for practical answers
and the serious, 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 alternatives. We were also exposed to new perspectives
related to just how essential 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 its 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, I hope, provide a basis for meaningful advancement
in the nonstructutal 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 choices

and actions. -,
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Within the week I will be moving on to a new Corps assignment as a
Commander of the South Atlantic Livision. Thus, I write these
observations in early December 1982, during my last days as Acting
Director of Civil Works. While it would be inappropriate to set
'ommitments for others beyond my tenure, I commend the results of the
seminar as reflected in these Proceedings to their attention.

Finally, I wish to extend my thanks to local, state, Federal and

private sector representatives, as well as to the many experienced
Corps field personnel, for their strong commitment and active
participation in making this seminar the success I envisioned at the
outset.

FORREST T. GAY, III.
Brigadier General, USA
Acting Director of Civil Works
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Id assessed, including its intangibles

which have not been monedized?
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flood plain regulation?

1555-1615 Panel William Holliday, OCE

JON KUSLER, At toriney and Con,;ulttIT
.John belshe, OCE

1615-.-130 Preliminiary Q. A with Audience

1 63G-183(0 SOCIAL HOUR (Springf ield 1In ConfOtri cC Center)

IA

Ž 1 111



. Tuesday, J4 Wovomhor 1982

0755-0800 Annouac etntnt s

-. ALTERNATIVF, iLOD. PLkN LAN D.L- S

0800-0810 SIXTH ADDRIE-SS Frank Thoma., Spec;'il A- ;itit ,

State and ',oc ýi I ccport S) r rec -r it
"F KMIA, Washingtoni, DC

o What are the rlative bocatiol-

advantages of flood plain lan, foc
economic act ivities?

o What is the ecological function
of the flood plain?

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

o What are the effects of emergency
assistance upon the distribution of
various land use pcobabilities?

0840-0900 Panel Bernie Ingram, Wilmington District
John Belshe, OCE
Grant Kelly, New England Division

0900-0915 Preliminary Q&A with Audience

0913-0930 BREAK

(Ii*ThIF If SSI
T Es I-FORUM

iN 0930-1130 ISSUES George Phippen, >10od(1riror

DONALD DUNCAN, i'olv i,(Further de-nlopmont Office, Oi).'

If questionr; and Col. Gerald (Cal loway,
answers) Robert W. Harrin;oo, 1.4k

t1130-1230 LUNCH (cale,rid)

xi,/

9 4

*



FLOO.D I SS•IJR,\N( K.• .lt

1230-131') SEVENTH AdISS Fdward Poster ick, . m:i.
A\dminit ro: t rl,) t(ci .t. i~t ,.

o How are actuarial flood insirarre Oper't ions, I I' ',

rates developed i.id *1i' lied? W4ashnig•it, , I).:.

o How are flood in¶iiseItIrCe rite';

modi fied by i:nple, otitt ion of
nonstructural, flood damnge reductn .ion

measures?

o What projeet benefits could rno LIatir,-d

based on changes in flood insurauice rtes
and costs resulting from the implementtion
of nonstructural flood damage reduction
measures?

13t0-1330 Panel Frank Incaprera, Galveston )i;t.rict
Willltam Johnson, HIEC
ROBERT W. HARRISON, Si nioi 11,, i'. l. '

1330-1345 Preliminary Q&A with Audience

1345-1400 BREAK

1400-1440 EIQITH. ADDRESS Larry L-rson, ,Excuitt iw. D)ir.,r. )t-,
Association of State " "n I 5in-

o What has been the flood Ins crance Managers, Mcdison, W, I
program's effect on the location,
type and cost of flood plain development?

o What has been the program's effect

on costs and damages prevented?

o How does flood insurance relate to water
resources planning and adoption of
nonostruetural measuroes ?

1440-1500 Panel David Burroughs, I.ittle " i , .I

Jercine Peterson, ,(1K --
FI"ANK TI1A0M;. I.l-\A

1500-1515 Pretli inc.rv O &,A aith ,ticit,.tc.

--

-.0

xv



FORMIU LATLNG NONSTRUCTURAI. FLAN S "

1515-15535 NINTH AD I)R§SS William Johnson, P 1,inii1 ing
Analysis Branch, llydrloi ic

"o Techniques for rough Engineering C.nter (I1EC),
fontIltion ioil , evaluati.on i:I Davis, CA
early planning. S

"o The problem [of degree of protection.

"o Applying HEC models to the evaluation
of nons tructural measures{.

1'55-1615 Panel Milburn Smith, Ft. Worth District
Paul Caudini, Philadelphia District
Robert W. Plott, OCE

1615-1630 Preliminary Q&A with Au,lience

Wedg~neay,, 1, 3,7 1o•4wmlbor, 1.9 82

0755-0800 Announcements

0800-0815 IWR Nonstructural Research and James F. Hanchey, Director,
Development Institute for Water Resources

FLXODPROOF.I NG

0815-0855 TPNTH ADDRESS Lawrence Flanagan, Chief, FFPMS,
Lower Mississippi Valley

o What is the viability of flood- Division, Vicksburg, MS.
proofing for new constrnction?

For existing structures?

o How can floodproofing be justified
as a special case for water supply,
sewage, and other utilities?

o What are the bhasic econIomic facts
encotintered in flo odprou f i!ig?

(j855-0915 Pr;Inl 1  Brian Moore, Io'; .\ng 1's a Ui :;t in

KYLE SCIITI.T,TN(;, Chiol, Pol icy S• dltu-;

David Burroughs;, Lit6tic Rock Di,;trict
0915- I)930 PUr( 1 nin.a yV Q& A Wit Ih Atidil c

()931()-( 5 CR l.ACK

xv

* -0

S

.. --- ~~~---- _ ____________ --__ ___ ___-.. . . . . ,,,W ", ai' b;•"



. }FL•OOD PL\AIN. ,R FaX; A$ ION

0945-1025 EILEVENTH ADDDRI.SA Charles E'Iw. Simpki no,
Res-earch S lv.i,; in, '.,ii

o What a-e the positive and

negative externalities
known to date? ?

o Is proxy countiag or cost
exclusion the most equitable"approach to intangibles?

o What is the cost and effectiveness
of a major relocation For flood
damage reduction?

o Expanded management or technical
assistance?

1025-1045 Pa~nel Art Harnisch, Seattle District
William Holliday, OCE,

Dale Klemme, Prairie doi Chion, WI

1045-1100 Preliminary Q&A with Audience41

1100-1140 TWEI.FTH, ADDRESS lavid J. Miller, Chief
Economics & Social Analysis

0 The St. Paul-IWR Prairie Section, St. Poul W.istir it
du Chien Relocation
Post-Audit Study

O1140-1200 Panel Dale Klem1me Prairie du Chie, Wt

Robert F. Post, St. Paol District
Sam Sands, (BEPRl), Ft. Belvoir, VA

1200-1215 Preliminary Q&A with Audience

1215-131) LUNCH (catered)

GENERAL ISSUES FORUM

1315-1415 tIs S,.6 Helen Ingram , Mmloriro tar
LARRY I.AR, SON, A\::;'.l

"J il"[. R ."B Ik, , Chit'1, Icym li

1Qi srjiilo P. loichey, I i i i ,,1 'q"
15- 15 3o CL•tis; log• Stra lni HG Forres t T. (;,y I II,

INC t i r I , 1 ) i T •. I ,) I J I' I, I t-,J '

xviI

* MA

*

C.. - - SSE~S~iMSJ~a a-_______



. WELCOME AND OPENING REMARKS V

BG FORREST T. GAY III:

Good morning and welcome to our seminar. I'm delighted to see such a
great turnout here. You'd also be interested to know that we've attracted two
people from England who have come all this way to find what is the state of
the art of nonstruotural alterratives to flooding problems. And we have
people from all over the country representing the Corps, other agencies that
are involved directly or indirectly in various aspects of nonstruetural
solutions, and interested observers.

It's intriguing for me to hear that this is going to a presentation of *1

the state of the art, but, since nonstructural solutions really got started in
earnest back in 1976, I guess the Corps has been somewhat the repository of
information on the subject. Previously, approaches to solving flooding
problems involved managing the water. Either stop the water with a Jam and 2
release it after the flood threat has passed, or direct the water past urban
areas or rural areas through improved channels so that it wouldn't cause any
damage. But there's another approach. 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 floodplain principles which involve managing
people and managing things, and the long term floodplain regulation keeps

4• people out of the floodplain so they won't suffer the damages from disastrous
floods.

But you can also manage the people by letting them kncd in advance that
flood waters are coming by giving a flood warning. You can manage the people
by taking things out of the floodplain--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.

In a day when we're finding that we have fewer and fewer dollars with
which to do our federal business, norstructural alternatives seems to offer
attractive and cost effective alternative', to the dams, channels, and other

M such flood control measures that we've taken in the past.

We've assembled a group of experts here from all over the country, and
. from Washington, who are prepared to discuss in great detail many aspects of

nonstructural solutions. The question we hope to answer at the end of this
three-day period is "Where are we going in the nonstructural alternatives
fields?" ÷*1

Now, although these experts whom we have gathered here are going to
provide information that will help guide the discussion, the real answers are
going to come from you in the audience. You are the smart people, the ones
who have to implemnrit these kinds of alternatives, the ones who have an active
involvement and a real interest in nenstructural measures. So at the erd of
three days we hope to have reached some kind of consensus as to where we're
gwing and how do we get there.

We are going to publish the proceedings from this semjnar; we hope that
they will provide some guidance for you in the future and that they will be

XIX



useful. And I partiou 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 money well spent.

I myself am certainly looking forward to a pruductive 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
ronstructura] apptoaches and their cost effectiveness.
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0 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

"* ifor 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 works 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
. planning. 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. Nonstructural 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
maybe 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 .0
limited concept. But we'll discuss those over the next several days and give
you a much better feeling for the app] icability of nonstructural methods.

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 measures.

X X
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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 -A

Civil Works Directorate

The Corps of Engineers has been addressing nonstructural measures
for flood damage reduction in fea-3ibility 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, *2
there evolved policy and planning guidance that nonstruct iral measures -4
be considered in feasibility studies. Our experience from these and *1
other studies has been varied. We now need to give 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 and implementation of nonstructural flood plain management
measures in Corps planning. Consequently, this Seminar is intended to
assess the Corps' implementation of nonstructural flood damage reduction
measures and to identify needed 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 via 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

m• 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, analytically, institu~ionally, and
"technically--as well as much related effort to obtain the manpower and
resources support to enable substantial progress in this newer planning
arena. As staff of a so-called "construction agency", perhaps some have
even suffered at least a partial "identity crisis" in espousing
significant departures from "traditional" structural views, customs,
planning, and engineering practices. However, even if our promises have
outrun our performance on nonstructural measures to date, the important
thing is that we have made &m progress and learned a few things along

* the way; we are now past the stage of 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 re 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,
encompassing 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 2orps
guidance for inclusion of nonstructural measures in feasibility studies;
to outline and evaluate Corps progress--and problems--in the application
of nonszructural 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 various alternatives in

A* flood plain management planning is to think df the approach as being
represented in a kind of Hegelian 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 alternatives 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
Rcnne,- And numerous subsequent FC Acts. All of these earlier, and
historically most influential FC Acts, essentially define and undergird

* the long-established "structural" thesis.

Much later, we have the current emergence, widespread discussion,
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 aito However, depending on the definition applied, the

*
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* origins--the distant originc--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 of 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 conaiderable sensitivity at the turn of the
century. V

However, the point of departure to characterize its contemporary
form and essential focus may vell be taken as the year 1966 with the
publication of House Document 465, A Unified Program for Managing- Flood
Lonses, a report by OMB's Task Force on Federal Flood Control Policy,
chaired by the estimable Gilbert White. (Among others, White was S
assisced by Jim Goddard of TVA who shortly thereafter played a major
role in establishing the Flood Plain Management Services program of the
Corps). In my view this report is 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 MS
flood plain management program and planning view wherein AU approaches
are to be considered, mast especially and practically, in many
"instances, a o of structural and nonstructural approaches
integrated in one plan. This latter defines the practical m
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
flood control endeavors begins with the aforementioned 1936 Act, as well
as the follow-on FC Act of 1938 which provided for certain adjustments

d thereto. With these Acts the Congress authorized a nationwide program u
of multipurpose water rcsource development, a program which has been
extended in purpose and depth by subsequent Acts. The 1936 Act directs
the calculation of benefits 'to whomsoever they. may accrue" and states
that whenever these benef 4 4J exceed the costs, a proposed project may be
favorably reported. Ine intent was to provide a water resource program
to prevcnt devastating floods such as the 1936 and 1937 disasters on the U
Ohio; the Congress assessed that it was beyond the capabilities of the
individual 3tates and their political subdivisions to come together

i.thout Federal help to control interstate streams. Therefore, only a
national program would do, and the Federal interest in the program
required that the benefits be calculated only from the national

4 viewpoint.

Clearly, there was much tc be done and the Corps, the nation's
largest, most eyperieuced planning and enginoering agency, wts assigned
a major role. With jo many areas uu be protected, the Corps'
initial involvement was through structural measures designed to
"control" flooding--measures such as dams, levees, and channel
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modifications. Yet, euen as the 1938 FC Act extended and amended the "0
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 S
especially slow, almost indifferent 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 S
almost exclusively towards the planning, engineering, design,
construction, operation, and maintenane.' .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 feasible and as soon as possible,
left little time for other considerations. Thus, it was during this
early era that the concept of controlling 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
n nonstructural measures in reducing flood images. el

By the 1960's and early 1970's, however, many authorities began to
recognize that structural projects often gave a false sense of security
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 Ait (NEPA) and commencement of "the 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

i 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 fl~od 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 traditional structural flood
control measures already existel.

The significant contemporary history regarding nonstructural flood
* pplain management measures is best characterized by a brief look at

specific legislative enactments and related executive actions
influencing the Federal agencies, as well as the specific Corps response
thereto via its enunciation of civil works guidance and policies.

0S
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.* a. Legislative and Executive Milestones in The Evolution of
Nonstructural Measures.

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

"19q8 Flood Control Act - Section 3 authorized the Chief of Engineers to
evacuate areas subject to flooding in lieu of protecting them by levees
or floodwalls, provided the evacuation is economically feasible and is
less costly than a structural project.

.1944 Flood Control Act - Provided that projects 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 on 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 "allowance 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 teý;nnical assistance for planning wise use of the flood plain,
and to provide engineering advice to local interests for planning to
ameliorate the food hazard..a

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
U and Standards", SD 97 directed, among other things, that: "All relevant

means (including nonstructural as well as structural measures) singly,
in combination, or in alternative combinations reflot.ing different
basic choice patterns for providing such uoes and purposes."

SHouse Document 465. Mentioned earier, this significant 1966 report
recommended a "unified national program" for managing flood losses. It
also called for dissemination of information on "alternote methods" to
lessen the risk of flood losses. Nonntructural measures that werc
discussed as alternatives to struciural nmeans for uontrolling floo.
waters included floodproofing, flood pl,*in regulation, flood

4 forecasting, flood insurance- land acquisition, and rclocation.

'K")
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-4 Executive Order 11296. A recommendation of House Document 465, this wa3
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 Develooment Act (National 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. 0

1971 Flood Disaster Protection Act. This Act amended tne National Flood
Insurance Act of 1968 by placing strict requirements and incentives for
communities to participate in the National Flood Insurance Program. The
Act also required States or local communities, as a condition of future
Federal financial assistance, to participate in the National Flood
Insurance Program.

I. The Principles and Standar•(. 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 achieve 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
"environmental 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
"efficiency test", one of the four test criteria applicable to
alternative plans set forth in the "Standards".

Water Resources Development Act of 1974!. Section 73 of this Act
required the consideration of nonstructu~ral measures in flood control

projects and provided up to 20 percent non-Federal cost-sharing be
required for recommended nonstructural measures. The inexplicitness of
the cost-sharing phraseology created considerable policy intrepretation
difficulties, however.

Exec tiye r~er 1198Q. 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 is 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.O. superoeded Executive Order 11296, previously
mentioned. It reflects a contemporary environvental and planning view V

"not yet legislated or fully directed in 1966. (At t.he direction of the
White House this E.O. is currently under intensive review by FEMA. The

* review is scheduled for jmpletion in May 1983.)
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The President's Water Policy Message of 8JuaneJ97 Greater

utilization of nonstructural measures wa:- urged in this me~ssge.
Specifically, It required:
(1) The formulation of at least one primarily nonstructural alternative
plan where a structural project is being considered; (2) Revision oV'
Federal cost-sharing to remove biases against nonstructural meisurco;u

* •and (3) Use of Federal programs to acquire flood-prone land and
property.

A Unified National Program for Flood Plain Managemp." Se_ Th.
This report was prepared by the Water Resources Council (WRC) and
transmitted to Congress in late 1979. The report set forth a conceptval

A •framework and identified the strategies fundamental to implementing
flood plain management with particu ar emphasis on nonstructural
measures but also recognizing the si'gnificance of structural measures.
(From 1983 FEMA, assisted by involved Federal agencies, will have

. responsibility for the "Unified Program" and will establish a new Flood
Plain Management Task Force).

Revisions to the Principles and Standards for Planning Water and Related
Land Resources. published in Federal Register December 14. 1979. In
response to a memorandum from the President to the Water Resources
Council, the Principles and Standards of 1973 were revised. One of the
major revisions required the preparation and inclusion of a primarily *0
nonstructural plan as one 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 alternatives was
stre.1sed. -.

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

During the 1960's certain legislative actions and the Executive
4 Order 11296, August 10, 1966 made clear the need for nonstructural

approachea to flood control. By the late 1960's Corps planners began
receiving specific directives requiring them to add.ýess nonstructural
solutions to reduce flood damages. From 1968, nume-ous engineering
circulars, regulations, and policy guidance Dapers were issued in an
attempt to clarify bhe procedures which the Corps planner should follow
In properiy addressing the evaluation and development of nonstructural
measures. The more significant of these are described below:

EC 1120-2-40 (26 AriLl J968). "Treatment of Non-S trutural
Alternatives"_S This EC required consideration of nonstructural flood
plain management reasures in all survey studies, including small .
projects. The EC stated that compreheilsive flood damage prevention
planning requires Uhe integration of all alternaLive measures (including
both structural and nonstructural) and that -•olutions may include
structural, nonstructural, or a combination f both. (Rescinded)

@.
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EC 1120-2-49 (13 June 1969). "Progress in Treatment of Non-Structural S
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)

- ER 1120-2-117 (17 August 1970), "Alternatives in lood-Related

PCannirng". This ER constituted the first articulation of the present
Corps policy on nonstructural plan formulation. The policy established
by it is still very relevant. It required the consideration of all
relevant means and alternative approaches that contribute to the

iiappropriate 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 EO 11296 (forerunner of EO 11988).
Measures to modify flood damage susceptibility included floodproofing,
zoning, permanent evacuation, flood insurance, and flood warning.
(Rescinded)

ER-11Q-2-151 (13 June 1975) "Evaluation of Beneficial Contributions to
NED for Floodolain Management Plan'". Stated the principles, standards,
and procedures for evaluating NED benefits for all floodplain management
plans including nonstructural plans (Rescinded 1 June 1981).

ER-1105-2-200 (10 November 1975) "Planning Process: Multioblective 4
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-1105-2-351 B April 1979). "Evaluation of Nonstructural Measure•,"'•

SThis regulation provided instructions fir the evaluation of National

Economic Development (NED) benefits and costs for evacuation and
"relocation as nonstructurel measures for flood plain management
(Rescinded 11 May 1981).

ER 1165-2-26 (15 May 1979) "Imnlementation of EO 11988 on Floodplain
Management." Sets forth general policy and guidance for Corps
implemention of EO 11988.

Policy Guidance, Nonstructural Alternatives, DAEN-CWR-P. 15 October
197iL 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).

Polnyv on Land Acuuistion for Nonstructural Frets,__PAEN-qCR!ii-JL
, Apri 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 is 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 1981. Current and emerging
guidance and policies are covered following the section below.

* 9



THE IDENTIFICATION OF NONSTRUCTURAL MEASURES

As indicated earlier, the basic features of nonstructural 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. j

Nonstructural measurý)s 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) Flood 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, roads, and

0 utilities. In effect, these policies direct private development away

from the flood plain.

(3) Puli Acaiaition of Flood plain Land can ultimately be more
effective and feasible than regulation. The drawback with this measure
is the considprable expense of land acquisition.

(4) Permanent Evacuation may be a useful tool for specific parcels
of land, particularly where redevelopment efforts are involved. i

(5) Disaster Preparedness Planning including flood forecast and
warning and evacuation, has proven to be most effective in reducing loss 6

of life and property.

(6) Floodoroofing has proven nspfu!iin minimizing damages to

structures and their contents. Floodproofing measures encompass:

(a) Elevation on columns or walls.
* (b) Elevation on fill.

(c) Temporary relocation or prutection of contents.
(d) Small ring levees or walls around structures.
(e) Use of water resistent materials (wet floodproofing)
(f) Elevation of equipment and utilities.

*i
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b. Nonstructural Measures Modifying the Impact of' Flooding on
Individuals and on the community.

In the second group are those nonstructural measures which ar;'
designed to assist individuals and communities in their preparatory,
survival, and recovery responses to floods. Such measures include:

(1) Information and education, the key to helping the public
understand the nature of the flood threat in order to prevent unwir-e 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) Tax adlustments, which can be valuable by both encouraging and
discouraging certain land development patterns through incentives as
well as providing tax relief to flood victims.

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

(5) Postflood Recovery, including meeting such n-eds as clean-up,
- temporary shelter, food, water supply, and medical care. Longer term

S.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
considering such measures as a singular approach or cojcinti.y with

* structural measures. Consequently, a good working knowledge (.f
a nonstructural measures is the basic requireinent for proper aoi sideration

of any application.

"CURRENT AND EMERGING GUIDANCE FOR INCLUSION OF NONSTRUCTUBAL
MEASURES IN FEASIBILITY STUDIES

Current Cc-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 three policy papers, a3 follows:

/a nl.•cy Guidance, icNonatruietura] AlternatIvc,., iDA2N-CWP--P, 15 Ocut

* 1979; (b) Policy on Nonstructural Flood Damage Reduction Meavure:,
DAEN-CWR-P, 6 Jan 1981; and (c) Policy on Land Acqui.;ition for
Nonstructural Projects, DAEN-CWP-R, 12 April 19ýW.

Conui stent with ER 1105-?-2-2, non:itreutural meas•uie:a are defined av
those intended i.o modify the way,- in which peoplo would otherwi;se occupy

* and ur'c floodplain land., nnd watýrs. }-aer on Set. In 73 of the! Water
Resources Development Act of 1974, (PJT 93-251)), R<R 110Ob-2-2(0 prcesents.
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.* several important guidelines with regard to conduct of feasibility
"studies. All planning elements responsible for condu.*ting feasibility
studies are to conduct their rtudies in accordance with 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 is
generally limited to permanent evactation 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 nonstructural measure is recommended, non-Federal
participation is 20 percent of the flood damage reduction plan. (Note
that under 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.

S(4) relnoation or removal of existing :tructaires.

(5) 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) requiring

0. 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 considt able attention to nonstructural measures in
alternative plann, indicauing that such "measures should be considered
as means for addressing problems and opportunities." Such measures
"include modifications in public, management practice, regu]-itory

0



policy, and pricing policy", thus rcflecting considerable potential 0
flexibility and range of prospective application. These are
alternatl.ves to "traditional" structural measures and may, indeed, be

41• blended or combined with "traditional structural measures to produce a
complete alternative plan".

Additional, specific guidance on nonstructural alternatives is 0
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 Engineering
Regulation, ER 1165-2-122, entitled "Use of Nonstructural Measures in
Planning for Flood Danmage 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.

S(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 19J1, 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 prerequisite for Federal implementation of a flood damage
reduction project, the local sponsor is required to adopt floodplain
management programs in and adjacent to the project area; (2) more
emphasis is placed on recreational or environmental use of evacuated
floodplain '.and; (3) formulation of plans to provide a level of
protection that would insure wise use of the flood plain rathe.r, than
some predetermined level; (4) that the local share of costs lur
recommended nonstructural moeasuros will be 20 percent of th1 first cost;

too



and (5) when flood warning and/or temporary evacuation are elements of -.0
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 be
conducted in an open atmosphere to attain public understanding, trust, 0
and mutual cooperation and shall provide the p-.blic with opportunities
to participate throughout the planning process. An important aspect of
this is close coordination with Federal agencies involved in the
development of water-resources. With 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 P'ational Weather Service (NWS), the Soil Conservation
Service (SCS), the Tennessee Valley Authority (TVA), and others have
done research and woric in the area of nonstructural flood damage
reduction suggest they can be valuable participants in Corps flood plain
maragement 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 Y0

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 efforts.
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 this varied approach
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 Districts 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 suoessful 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 S
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.
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* a. Corps Projects Involving The Application of Nonotructural S
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. Some projects
like Indian Bend Wash, Arizona; Littleton, Colorado; and Upper Charles B
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
Creeks, Georgia include flood warning, floodproofing and evacuation
measures. A description of these classic examples of projects
incorporating nonstructural flood damage reduction measures follows.

Indian Bend Wash. Arizona, This project combines interdependant local
and Federal actions to provide a floodway corri.dor ana recreation space
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

- collector and channel to carry the floodwaters to the receiving river at
the lower end. The original project called for channelization
throughout. The project was authorized in 1965 and receiied its first

9 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
acquired using both community and Federal funds for open space and
recreation. The Federal funds come from the savings in cost in the
authorized channelization without this upper segment. Because

Sflood-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 19 7 4 Water Resources Development Act.
Most of the overflow area has been acquired and converted to park land.
Acquistion is continuing.

U.2er Charles, River Basin. Ma__sshusetts. This project provides 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 victims of q Ruhstantially increased flood threat. This
project was authorized in 1974 and acquistion is currently underway. I

18

p



Prairie du Chien. Wisconsin. This project consists of permanent
evacuation and relocation of the residential properties from an often
flooded river island ýnd the adjacent mainland to flood-free areas of
the community. The few remaining buildings--public, commerical and
industrial--are being floodproofed 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 years from
completion.

Allenville. Arizona, This Section 205 project provided for the
reductici 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 Project Report was
approved by OCE in July 1980. Construction began in 1981 and is now
virtually complete.

Baytown, 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 residentiel 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,_Miehigan: In the early 1950's, a structural project was ;S
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 on its own to construct levees t.o protect its property.
However, the levees did not protect vulnerable residential areas with
several hundred inhabitants. Subsequently, severe floods in the area

A• helped stimulate a reformulation of the authorized plan. This
reformulated plan proposed the acquisition and removal of about 100
residertial properties from the floodplain. Ir addition, the City of
lMidland has a definite recreation plan for the flood plain land to be
evacuated. This recreation pli.n would produce more benefits than those
"which would derive from reducjd flood damages. This project, as a
result of the reformulation t. a nonstructural alternative, required O
special OCE approval. This approval was provided on 8 June 1981. Its
estima-ed first cost and benefit-cost ratio in j.976 figures were $4
million and 1.16, respectively. While the project is authorized, there
has been no construction to date.

•[Peefl Nan~Crcek At1antta4_Georga, The project is loeated S
along two urban creek. which are subject to flash flooding. The creeks
are surrounded primarily by residential developments in one of
metropolitan Atlanta's most attractive neighborboods. Althou[;h thc
flood problem has long been recognized and structural solution:s
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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 a 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.

SThe first cost estimate of $45 million made this the moot expensive S
* nonstructural alternative to reach ai stage near recommendation. Its
- •estimated benefit-cost r,,qtio 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 cost-sharing formula, would be 5

about $9 million. Others believed that the aesthetic values of the
wooded area outweigh the 3!ood risk. Fl.rther, some community official,
feered the loss of the tax base if the proposed project was implemented.
Due to the lack of local support this project has not been authorized.

b. Evaluation of Progreus 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

*1 being broken. Recognizing this, several attempts were made to evaluate P
the Corps' progress in implementing the consideration of nonstructural
measures.

Perhaps the first major evaluation waý- the 4-6 May 1976 Seminar, on
"Nonstructural Flood Plain Management Measures"', co-sponsored by the
Hydrologic Engineering Center (HEC) and the Institute for Water
Resources (IWR). Up to 1976, much had beer accomplished towards

; implementing nonstruciural measures in Corps planning. The problems
identified in the 1976 Seminar, however, clearly 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 establiskh cost sharing arrangements.
"The benefit/cost analysis also presented a difficult challenge.

A second evaluation was the 1978 study done by the Hydi.ologic
Engineering Center, "Physical anO Economic Feasibility of Nonstru3tural
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 economically feasible in
specific cases 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 nonstructural projects to date arid that changes in
policy and study procedures are nececosacy to facilitate further
successful application,
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The January 1981 Research Paper titled: "Corpn of Engineers
Implementation of Nonstructural Measures," by Allen E. Chin, Water
Resources Planning Associate from the Los AngeleL District, clearly
identified specific residual problems being experienced by the Corps
District offices. Since the 1976 Seminar referred to above, more
specific policy and guidance has been issued on the
application/inclusion of nonstructural measures in flood plain
management planning. Regardless, according to Chin, Dit.trict planners
still are faced with significant problem5 and difficulties. Perhaps the
focus has changed somewhat since Mr. Chin found that the lack of local
supp( t or acceptance of noilstructu.al 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 identified problems of adequate
economic justification. Other issues such as lack of policy guidance 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 to 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 plzi (or measures) fell to an individual most acquainted 4
with those measures, normally not the person possessing project

formulation expertise. Thus, the "add-on" nonstructural "solution"
resulted. In other words, the nonstructurdl plan was not integrated
into the various Rlternatives but represented an essentially separate
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/unfconomical/ 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, replie3d, "I would r3-establish "B

the precise meaning of words". Perhaps he had the definitional
difficulti -i in mind presently irherent in the separation and
classification of solutionz into the neat, tidy "structural" and
"nonstructural" categories. Thus far, the gray area of interface
between these two cate.gories defies precise definition. It is thus easy
to have rather involved discus.sion between knowledgeable, experionced -o
water Dlanning professionals regarding the appropriate category. For
instance is "floodpr.•of ng" really and truly--and in every instance, a
"nonstrucu~ua!" measure? Another example is that of a low levee around
1-2 structures. Normally, this is considered a "nonstructural"
measures. However if the levee is extended around an increasing number
of structures, at what 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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LESSONS LhkRNED AND WHAT CAN BE DONE Q

As indicated in this review, Corps-wide experience ir considering
nonstructural measures is quite broad and varied. There has been som,'
limited success but, more frequently, the opposite has occurred. Lack

'A of support or local cooperation following substantial plan Pormulation

"and evaluation 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 rpther 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. o,

This paper has been prepared for the 15-17 November 1982 Corps
Seminar 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

Sideas and experiences with each other and with knowledgeable people from
other agencies and the private sector. The written papers, summaries of

"- .panel participation, the results of the general issue forums, and the
verbatim transcript of the exchanges between speakers, panelists, and
the general audienc¢ will be carefully assessed for practicail 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
consensus are:

a. Nonstructural measures are not equivalent to, nor a substitute
for, major structural measures in dealing with e •Xiting development.
(Basic 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 an(, suspected flood hazard areas.

c. Most flood proofing measures are more feasible in areas
Ssubjected to shr11.ow flooding.

d. Emergency prepardeness plans can always be implemented.
However, the degree of possible success in reducing flood damages by
this means is related to th:' topography o2 the area.

* e. It is difficult to econumically ji'stify 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 following actions could be
taken in the near term:

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

tij
0

b. Review published Corps guidance and directives pertaining 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
0 incorporation of nonstructural measures in project formulation. .0

f. Review the planning and technical assistance that the Corps can
- provide to States and local communities to help the' to help themselves

in applying nonstructural measures appropriate 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 sufficient 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 another kind; a
kind much less easy to identify and delineate, never mind quantify.

S Basically, 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 agencies are 0
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."

*. 0
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Given its history, the Corps has been characterized as an agency

"Possessed of an almost instinctiv, affinity for structural solution,-."

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; arid, relating to the
esseutial thrust of this seminar, 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

*B technology.

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

Where in some few Corps districts a nonstructursl initiative way
flourish, in most districts, not strongly encouraged, it languishes.
Moreover, even after ideas and innovations are conceived, tested, and
artiqulated, the Corps institutional framework influences the rate at
which thuse "a-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,A-Z agency, are hidebound and inflexibly wedded to past traditions in

need of adjustment and adaptation (however justly proud these are), then *1
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:s as tie Bureau of'
Reclamation, the Soil Conservation Service, and the Tennessee Valley
Authority, is frequently ref,,'ed to as a "construction" agency.
Actually, there is nothing wrong with that cognomen as far as it goes.
However, it does not go far enough. The Corps is, indeed, a large
construction agency but it is much more; it is a major.plannin,.
gge , design. resources management, and technical assistance
agency, as well. Moreover, the Civil Works mission of the Corps of
Engineers is not that of construction per se; rather it is one of

SprovIding solutions to -pceeific water rcLourccs problems. And the
solutions we recommend and apply to the water problemns we are as•ked to
address may be structural, nmnstructural, or innovative combinrations
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 .ome 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
we 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 caoes where a nonstructural plan may be
preferred, and we are addressing one of those currently in the Atlanta area
v'here 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 based on
hindsight, which you 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 find 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 the 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 solution. 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 I want to make is this: if we try to maximize our coverage, as we do
initially in our planning process, we mnay 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 S
take the double standard out of our economic 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 S
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, 0&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 will be purchasing

4 the building and then they will use it afterwards as a recreation center in iS
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

a should concentrate on those procedures which can be implemented even if "
* condemnation is necessary.

One quick additional point, and this is perhaps a personal concern of mine.
I'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

*I proposes the evacuation of five or six houses. I'm not suggesting that this S
be curtailed where we need it. However, it is a concern which I believe will
be seriously challenged if and wihen this level of nonstructural project
becomes more r.umerous.

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

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

* S
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.0. 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 is interesting to me is that you can count the number of plans that we

.J have actually built on the fingers of your hands, so we are not doing
everything 100 percent correct, but at least we are making some progress. And
I am wondering why haven't we got more plans implemented in the nonstructural
area.

I think one of the points that Bill was bringing up is that of course we are
.oil an engineering organization staffed with engineers, and we have a need for 1'

doing structural plans for years and years. And our guidance is pretty clear
on how you proceed for structural plans. We have reams and reams of
regulations and guidelines on how that is done. We have engineers who know
how to design channels and dams, and they can evaluate; we can ask them, "What
is this flood going to do with this size channel?" And they can answer us
right off the bat very easily. We have economists who know how to evaluate

* those kinds of proposals, too. Our organization has been geared toward that
end of the spectrum.

But when it comes to nonstructural plans, and your field planner is asked to
evaluate these plans and develop them, just who does ha turn to? There is not

r really in most organizations a group or an area of expertise tY t this
individual can turn to and say, "Help me in this analysis and evaluation of
nonstructural plans."

In Los Angeles we have done something that we think we help in that area, and
I suppose a lot of other businesses have done the same thing. We asked our
floodplain managers group to also do nonstructural evaluation in addition to
their floodplain management duties. And I think that this has helped us out
quite a bit. These people are charged with expertise in all the nonstructural
areas and floodplain areas, and it has given our field planners a much better
input.

iii There is one other thing that sort of backs up what I'm talking about. One of
our field planners went to the Planning Associates Program for the Board of
Engineers, and he developed a questionnaire as part of a paper on
nonstructural alternatives, He sent this questionnaire to each and every
district and asked the districts what they saw as the problem areas of
nonstructrual planning. There are about 10 areas that the districts responded

in; 18 of those responses picked their top choice as lack of local response or
acceptance, and about 16 picked their top choice as diffi:ulty with economic
feasibility or analysis.

It is interesting to ask ourselves why did 18 districts pick lack of local
"support or acceptance as the key area for having difficulties in nonstructural

S. solutions. I wonder if it really is more oriented toward outside the
organization. In other words, is this really a problem with locals, or is
this an internal problem too, in that we haven't really developed in our
planning capabilities the same expertise that we have in structural areas.
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Maybe our confusian, outr lack of guidance az- compatible and ý,qual to
structural guidance, has led to the confusion in the part of locals and made
it more difficult for them to accept the plan.

Another thought I had wps that in the early 19'lOs when we were having problems
with our structural plans because of the environmental movement ano people

A0 didn't think that structural was the way to go necessarily, our organization
changed significantly. We beoame very good at adapting to the environmental
problems, the social pioblems, and we developed a planning process at that
time that really helped us in our structural plans. i'm wondering if we have
done the same thing in the nonstructural area, a fact that's perceived as a
lack of local support or accept;ince in nonstructural planning. That is
something that I hope that, we c n get into perhaps in this seminar. "

The economic feasibility or analysis problem is a real. problem, as Dan pointed
out too, in that it is just not consistent. Our evaluation is not consistent
with what we do in the structural areas. I'm hoping that w,2 can have some
discussion on that and maybe eventuaily propose some chaiges to that. To .-um
up, I think that our planning efforts in the nonstructural area are not quite 0
compatible to our planning efforts in the structural aea. I'm hopeful that
we can make some changes there, and I am looking forward to some more
discussions in this seminar which can maybe iron some of' these probiems out
and come to some solution.

* GEORGE PHIPPEN: RO

Bill has hinted at what I think is really a major problem here, in
understanding, and that is while I was glad to see that nonstructural was put
into the floodpain management context--.and Bill emphasizes that structural is
there also, I still find sort of an underlying current that this is somehow
separate. I thik that as long as we think of it as something separate and ,
important in or ot itself, we ;ire going to stay in trouble. What we are
"talking about here is the planning approach to an area which is subject to
flooding, and if we segregate these ideas of structural and nonstructural and
make one seem a little bit better for some and a little bit not so good for
others, I don't think that we are going to get around the problem.

rt is interesting, arid Bill kna.ws, where he refers to some early guLdance in

117, for example, that. thn word "nonstructural" doesn't appear. I think that
it might be interesting for you to consider that we tried very hard 1o keep
that out of 117; we worked for hours just on that one point alone. Hut we saw
right away the problems that were going to creep into the whole analysis
picture if in fact this was set aside as something sptcial and unusuaL in S
itself. I think we have to face the fact that most of the examples, certainly
all the ones we talked about this morning by name (with the possible exception
of Allenville), have been those types of projects where we goL. to so called

nonstructural solutions only aft.,-r we've exhausted cwvry othur possible

structural consideration that existed. So while they are good examples, they

* are not good exampl.cs at planning. .

The one pro ect 1 not.o.e that is missing is the Four Milo Run project right

across here. As I renial1, the upstream area involved, not those directly at
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* the project area but upstream foLks•, were required to aissure the Secretary of I,
the Army or, the chief, or both, that land use changes in their jurisdiction
would not increase flooding downstream. I bet such an area was completely

omitted from what we consider .orps interests. I don't see now you can say it
Ls not part of the planning process.

Obviously another thing that's cropped up in remarks of Mr. Moore, I think, is
"that many of the things that. we're talking about here are not actions that the
Corps of Engineers is going to take on ifs own. They are actLons that in

large measure are taken by others, people at the local level. And so we have
to recognize that part of the planning process is integrating ideas at the
local level right along with the development -)f the plans so that you don't

sl have the surprises that Dan's worried about. I'm worried about these too; we
all are. We sell a bill of' goods, we try to sell it, we find that the bill of
goods we started with is not the onc• that somebody wants, and that prejudices
the whole case.
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* DISCUSSION FOLLOWING DONOVAN ADDRESS

CARL H. GAUM:

I was wondering if in this economic period we should not be looking at
financial, as well as economic analysis. In other words, the individual
communities and people have to put choice priorities on their expenditures.
And with the local cost sharing going lip, this is going to become more
critical to them. Perhaps a finatiuial discussion in our planning reports
would help people understand what was going on. That might be given some
consideration, and in adaition to that, the "'help yourself" program that was
used out in the North Central Division for the shoreline erosion program. And
you folks here in Washington recently put out the booklets for the ocean
shore; perhaps a report of that "help yourself" type for nonstructural
operations, for the community and the individual, might be of benefit.

WILLIAM J. DONOVAN:

You're referring to the Section 54 pamphlets that were recently put out?

GAUM:

Yes, something like that might help communities better understand
nonstructural measures. 6

DONOVAN:

Those are certainly sound suggestions. In an era of change in cost
sharing toward an increasing nonfederal share and a period of economic stress

__ the suggestion of financial analysis in addition to economic evaluation is S
certainly well taken. Maybe it would be a good idea for us to give some
thought internally to being able to produce a national kind of brochure.

BRIAN MOORE:

.dl I just have a comment on your first statement about doing financial S
analysis as well as economic evaluation. I think we're coming to that, not
"just for nonstructural measures but for structural plans too. But the problem
with that is that you may develop your plan geared to meet what locals can pay
for instead of developing your plans to solve the problem in tne most
efficient and effective manner. So we have a real problem, in that our
previous guidance is all geared toward staying away from the financial end of 0
things, not worrying about that because it's a local problem. Our job has
been to come up with the best plan, no matter what it is. But the way things
are today, I think that's unrealistic. And I think we'll be moving more and
more in the financial analysis direction, Iookinog qt thp nhility Of loCal!
entities to pay. And I think a lot of our plans may be formulated -- I hate

* to say it, but it might be true -- on the basis of locals' ability to pay, to S
some degree.
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Your other comment on "self help". Afte. landslides in the Baldwin Hills
area of Los Angeles, prepared a self-help manual which outlined all the things
that each homeowner could do to help prejent landslide and erosion problems on
"his/her particular site. It was pretty well received.

DAN MAULDIN:

I agree with Brian's first comment on financial aspects. I think there's.
a lot more than just the financial aspects that we're going to get into in our
study process as we get into the new cost sharing. And that is the amount of
"input or "say so" that locals are going to have as they are expected to pick
up more and more of the cost, not only of the study but of the project itself.

On the matter of self-help Corps publications, I've seen several. We had
one on floodproofing of homes. Perhaps there hasn't been an all-inclusive one
on nonstructural measures, but there have been scme on individual measures.

GEORGE PHIPPEN:

On the matter of self-help manuals, perhaps better ones could be done
sometimes. But there are an awful lot of these things around. The Water
Resources Council has done manuals. The OWRT in Interior has done a community
assistance manual. SAD did a special one. And theee are others. So, I'm not
sure that more are needed. Maybe what we need is systematic information on
what is already available so that all who need help find ready access. That
kind of information and the available publications could be kept current in
Corps libraries by the FPMS units.

DONOVAN:

__ I'll say this, if I can continue to nave GI funds allocated to that 19
function for FPMS units, we can certainly compile and keep that kind of
information in district libraries.

TONY LANIER:

I have a question on cost sharing. If a project is considered structural
but still requires substantial land costs, would 65-35 federal and nonfederal
cost sharing include land costs, or would the structural cost of 65-35 be with
local interests providing lands, e~isements, and rights of way?

MAULDIN:

Do you want impressions or do you want an answer? My understanding was
that 65-35 was an overall, blanket sort of thing. The locals were doing to
pay 35 percent of the total costs. Lands, easements, the whole works. Is

that not correct?
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*I DONALD DUNCAN:

Lands, easements, and rights of way or 35 percent, whichever is greater.
If the lands, easements and rights of way were 60 percent, then the locals
would still pay for them. If they were 25 percent, they would buy those plus
pay 10% percent more of total costs.

FRANK INCAPRERA:

Dan Mauldin, in his panel statement, mentioned the problems they had with

SPeach Creek and the participation of the local sponsors. We had the same
problem wit. Baytown. I only wish that about a half million dollars earlier
we had hired two sociologists -- and spent something like $60,000 or $80,000 a

year -- who could have gone out and done a social analysis of how the plan was
really affecting the community.

We found out that social effects are perhaps more important in *
nonstructural plans. We found in Baytown that the people we were trying to
move out were the ones going to the voters and saying, "We don't want to move;
don't bother us." It was unfortunate that we were only looking for the best
NED plan. In fact, we didn't recommend the NED plan, but our division thought
we should. We wanted to go 90 years and they said to go 50.

Then people who had never been flooded beat us. And they beat us a second
* time after we had gone back and reduced the floodplain.

Since then we've had two studies that have had nonstruotural measures in

them. Curiously, they are almost identical in nature -- social status

distribution, income levels. But big differences in length of residence. Our
sociologists have analyzed these cases, by exceptionally proficient use of'
questionnaires, to determine who are movers and who are stayers. In Clear
Creek those living in the floodplain didn't want the nonstructural
alternative. Those in Cypress Creek were movers. Only careful analysis of
many factors were we able to reach these conclusions with confidence. A
structural project at Clear Creek will start next summer.

-, MAULDIN:

An excellent comment. I think that is the point of many experiences we've
had with nonstructural plans.

MOORE:

That kind of supports what I was saying earlier, about our questionnaire
that indicated difficulty with a nonstructural plan because of lack of
support. I think it is very important to look at that lack of support and
analyze what really is hehind that. It may not jush be a lack of support but
maybe a lot of other contributing things. That seems to be what you're
saying, too.
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INCAPRERA:

It's the expertise I'm driving at.

MOORE:

That's what I'm talking about. You've got to have the people that
understand whats happening with locals in nonstructural areas.

DONOVAN:

Thanks, Brian. Frank, that was quite an insightful comment. I, for one,
couldn't be uore pleased than to see the needed emphasis that you've given to
the critical need for social assessment and evaluation in these situations. S
It's an expertise to which we've tried to give some emphaais in civil works
planning, in general, as well.

S3.
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. BASIC ASI ECTS OF FLOO WARNING SYSTE.MS 90

H. James Owen
Principa.l, Flood Loss ReduLtion Associates

I• Intrduction 9

Conunon se;.se suggests that people in the path of floods ought to
be warned so that they can take action to protect their lives and

* property. Adequate warning is not available from jhe Nationa' Weather
Service for many- areas, particularly fo' smaller watersheds, because of

A a lack of data and information for developing accurate and specific
flood predictions. One solution is the development of a local flood
warning system in which the data needed for flood prediction is
collected and furnished to the National Weather Service or is used
locally to prepare the prediction, using a procedure furnished by the
National Weather Service. Once some advance warning of flooding is

Sarranged, it becomes worthwhile to develop a preparedness plan for
using that information to improve safety and reduce cconomic losses.

Local flood warning and preparedness programs have receivecr
*' increasing attention in the last decade and especially in the last two

or three years. There are several hundred systems of one type or
9 another already in operation and additional systems are being imple- P0

mented at a rate of perhaps several dozen each year.

"The institutional setting and the concepts and practices relating
to local flood warning and oreparedness programs have changed
considerably over the last 10 years. At first, non-federal involvement

U was largely limited to local civil defense or emergency services staff.
There i*s increasing involvement now of lorcal planning and engineering
departments and of state emergency services and floodplain management
agencies. Where emphasis a few years ago was placed almost entirely on
generating a warning, there is increasing attention being given now to
preparedness planning to take the maximum advantage of whatever warning

"iE.' can be made available. Technology has also changed dramatically. Some
of the early systems used a float-operated stream level. gage, wired to
an alarm, that indicated when the the water level reached some preset
elevation. Likewise, an early system was k-nsidered to be of fairly

-" high quality if it made use of precipitation reports forwarded every
hou" or two from observers. Equipment is available iow for continuously
monitoring rainfali and stream levels with gages that self-report by O.

.- radio every fraction of an inch of change in status and inputting the
data directly into a computer that prepares the flood prediction and
displays the areas that will bc affected.

Research about Jocat flood warning and preparedness programs has
* also increased substantially in the last few vears. AL least some

exploration has been made of sociological, legal , institutional ,
engineering and economic issues. While the research effort is still far
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S from complete, what has been done provides a rapidly growing body of
guidance for those interested in designing or evaluating such local

. p, ograms.

These changes in institutional setting, comprehensiveness, tech--
nology and research interest are typical of a measure that is growing ..
in acceptance and moving toward ihe mainstream of practice. One of the
key questions in the future of flood warning and preparedness programs
is the extent to which the Corps of Engineers wili become involved in
their planning, evaluation and implementation. Much of what is needed
to answer, remaining questions about flood warning and preparedness
programs is the type thing that the Corps is well suited to provide and
in which it typically has a strong interest, such as development of
highly detailed prototypes illustrating techniques of analysis and
planning and the development of information on costs and benefits.

Whether or not the Corps moves aggressively to experiment with
flood warning and preparedness measures probably depends to a large
degree on whether planners such as yourselves see the opportunity for

: such measures to be sufficiently concrete and reliable as to warrant
A their use. The questions I was asked to address relate directly to this

and concern the accuracy and effectiveness of warning and prepwredness

programs, potential errors, and how satisfactory programs might be
developed and implemented. Another impediment to consideration of local
flood warning and preparedness programs by the Corps and other planners
seems to have been the lack of an explicit planning procedure that
would generate confidence in the comprehensiveness and correctness of a
selected alternative. The literature is almost totally devoid of any

"-. A technical treatment of a planning process. A portion of my comments
deal with the planning process and show, I hope, that warning and
preparedness programs are susceptible to explicit analysis and optimiza-
t pIon.rip

Examples of Accuracy

The question of the accuracy of flood warning systems can be
. - answered at least partially through a few examples. Table 1 lists

several areas with flood warning systems and the accuracy claimed for
those systems by officials responsible for their operation.

The systems listed in Table 1 range from a very simple one in
-0ý which flood predictions are based largely on a crest-stage relationship

to one using automated gages and a computerized model to keep track of
rainfall and stream levels at several points as well as inflow and
releases at four reservoirs. Figure 1 shows for one flood Lhe hydro-
"graph predicted by that more complicated system and the hydrograph of
the flows actually experienced. Good accuracy can be achieved in flood
warning systems as shown by these examples.
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• •Examples of Effectiveness

Since flood warning systems serve the the dual purpose of
improving safety and reducing dollar losses, both aspects merit some

- consideration with regard to effectiveness.

Deaths and injuries due to flooding are of two types. One is the
"- unfortunate case in which a person is surprized or trapped by flooding

and suffers the conseqiences. These types of' deaths are perhaps
avoidable through the use of flood warning systems. The other type of
"death is due to a person deliberately choosing to expose themselves to
risk, such as passing a barricade to cross a flooded bridge or canoeing

h on a flooded stream. There's a limit to how much warning systems or any
other measures can do to save people from their own irrational
behavior. However, so far as avoidable deaths are concerned, I am riot
aware of a single one that has occurred where a reasonably well-
developed flood warning system was in operation. Perhaps there have
been some but certainly not very many.

"Perhaps the bpst example of the effectiveness of flood warning
systems in reducingldollar losses is that of the Sprout-Waldron manu-

S..facturing plant in Muncy, Pennsylvania. That plant was severely flooded
twice in a short period of years, once by Tropical Storm Agnes in 1972
and then by Tropical Storm Eloise in 1975. Between the two events, a
flood warning system was installed in the area and the plant management

.. developed a preparedness plan that included provisions for evacuating
* or protecting equipment, shutting off electric power and other actions.

As shown in Table 2 the plant's losses in the 1972 flooding were
about $3.4 million. In the 1975 flooding--after the warning and pre-
paredness measures were in place--comparable flooding caused losses of
only about $230,000. Whereas the plant was shut down for six weeks

. after the 1972 flood, it was operating at 90-95 percent of capacity
within three days after the 1975 flood. The more than 90 percent
reduction of losses due largely to warning and preparedness certainly
"suggests that the combination of warning and preparedness used there
was effective. In 1979, the same warning system was credited with
enabling an additional $700,000 reduction in losses through timely

"-. movement of contents from residences along one creek in the area.

There are other examples as well of a variety of types aiMd
amounts of savings through flood warning and preparedness. One action

A taken by the city of Coeburn, Virginia when a flood was predicted was
that of disconnecting and hoisting 'i pump-motor set in their sewage
lift station. The city manager estimates that the one action saved some
$25,000 in damages. It also avoided an estimated six month disruption
of their waste treatment system while repairs and replacements for the
special made equipment were obtained. Officials in New lBraunfels,

STexas, estimate that an hour or two of' warning from their flood warning
system is worth about $1 million in savings just for moving city-owned
equipment from their storage yard. In Big Stone Gap, Virginia, the

S- -,3
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One type of error is failing to identify an impending flood. This
is the most serious type of error because it leads to giving no warning
at all. A failure of this kind could result, for example, from a system
in which detection of an impending flood was dependent on precipitation
gages so widely spaced that a storm large enough to cause flooding
might slip between them. This type of failure could also result from
detecting the storm but not correctly identifying its intensity, again 0
because of too sparse a data collection network. A total failure to
warn could also result from such things as a breakdown in the system
"for transmitting data or disseminating warnings, or a blunder in
analysis of the data.

Another type of error is issuance of a warning that is inadequate '0
because it either underestimates the flooding, arrives late, or does
not reach all of the affected parties. This type of failure could
result from poor arrangements for data collection, indecision on the
part of the system operator, absence of key officials in the chain of
command, or partial breakdown in arrangements for warning dissemina-

Stion. It may also be due to shortcomings in the degree of refinement of
procedures for analyzing the collected data and interpreting the flood
prediction in terms of the area that will be affected. This type of
error may be susceptible to some correction as the flood episode
unfolds. However it can also be as serious as a total failure of the
system for some of the people that are affected.

A third type of error is that of overestimating the impending
flood. This may result in either a totally false alarm or just some
"additional increment of evacuation or other response that turns out
"later ao have been unnecessary. Whether or not this is a very serious
error depends on the cost and risk associated with the unnecessary
actions, the number of people affected and other circumstances.

Let me emphasize that these are the types of errors that might
.-,occur with an improperly designed system. Proper design can reduce the

possibility of their occurance to an acceptably low probability.

4 There are also a number of errors that can reduce the effective-
ness of response to even an accurate and timely warning. These are
primarily errors in planning assumptions and analysis. Some of these
errors relate to matters of fact, such as the emergency resources that
will be available for carrying out some action or the potential for
early flooding of underpasses and low lying roads to cut off evacuation
routes. Other errors may relate to matters that can only be assumed, .
such as whether telephone and electrical service will be disrupted or
whether ambient noise levels will be high enough to affect the
audibility of warnings. These types of errors may cause minor problems
or may largely destroy the effectiveness of the warning and prepared-
ness program, depending on their nature and extent. Again, these types

,4 of errors can be avoided through a conservative approach to design that 0
includes adequately detailed investigations.
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j Several types of costs can be associated with these errors if
they do occur. One is loss of life. Also, of course, there are the
economic costs of property damage that could have been but wasn't
prevented, the costs of overreaction, and the increased costs of
recovering from a situation worse than was necessary. A third type of
cost is the loss of credibility of the system and perhaps even its
abandonment. 0j

There is also the possibility of liability for errors. However,
* this is not very likely unless there has been gross negligence or
- intentional deceit in operation of the system or if the program was so

poorly planned that it would have been unreasonable to expect that it "i
would work. '

"Development and Implementation

The question I was asked to address concerning development and
implementation brings together several considerations about accuracy,
effectiveness and how potential errors might be avoided. -

Design of a flood warning and preparedness program often begins
• "- with the decision of whether or not that part of the flood warning

system dealing with detection and prediction of floods will be
Sautomated. This decision may be based on a number of factors including "4O
• .the amount of money expected to be available, whether observers are

available in the upstream area, and the expected speed of onset of
flooding. The next step is usually one of deciding the exact number,
type and location of gages. This decision may be influenced by the size .4
of the watershed, locations where observers are available, available
funding, and the typical practice of having from five to a dozen
precipitation gages, depending on the size of the watershed, and two or
three stream level gages. Generally, there is an effort to make the
system either all automatic or entirely manual. Once these basic -. -

"decisions are made, the remaining problems are largely those of
mechanics about how the system will be activated, how data will be -'

processed and how the flood prediction can be disseminated and used.
. This approach is straightforward and results in systems that are -

reasonable in cost and fairly easy to understand and operate. It's j*.i
largely a "one-pass" procedure and requires only a minimum of time andexpense for planning. I

,A Unfortunately, this straightforward and easy approach leaves a W
lot to be desired. There is good reason to question the accuracy and 1
effectiveness of flood warning and preparedness programs that are j

.-.. . designed in that way. One problem is that explicit consideration of the
meteorologic and hydraulic factors that affect flooding is often
omitted. Secondly, the approach puts the cart before the horse by first 1

'6. designing the warning system with whatever characteristics of accuracy 10

and timeliness it may have and then seeing how the resulting warnings
might be used by the community in a preparedness program. Since
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consideration of the preparedness actions that provide the payoff for -.0,

the program is deferred until well along in the planning process,
little attention is given at the outset to institutional and other
requirements for implement -,g the preparedness plan.

Investigations for design of a flood warning and preparedness
program should begin with an analysis of the needs of the area to be
"warned. This investigation ought to give some attention to identifying
the audiences who want or should receive warnings, the accuracy these

. several audiences require in warnings, the minimum size flood the
S"'system should be able to detect, and the purposes for which whatever

warnings are issued will be used.

"For an audience of campers in a desert wash where any flow at all
amounts to a dangerous flood, it may be enough to know whether or not

"* its raining in the upstream area. For an audience of homeowners on the
lowest floodplains along a river, it may be necessary to know not only
that its raining upstream, but also whether its raining enough that
some overbank flooding will occur. The audience of people at higher
elevations will be interested in an even more detailed prediction that
will tell them if flood waters will reach to their property.

Similarly, it may be sufficient for the purpose of putting
emergency services staff on standby if the warning is only accurate to
the point of knowing that some flooding will occur. However, for the CA

purpose of deciding to risk lives in a hospital evacuation, enough
"accuracy is needed to know with some certainty that flood waters will
"be so high as to require taking that risk.

Those to be warned also require differing amounts of time to 4

respond to warnings. It may take far, longer, for example, to evacuate a
jail population than to evacuate the same number of people from a
motel. Damage reducing actions, if they are to be taken, may require
considerably more or less time than evacuation, depending on their
nature and the amount of resources available for their accomplishment.

The needs of the community could be represented graphicaliy as
shown in Figure 2 with each point representing a particular response-. ' ~task and the estimate of its needs for accuracy and timeliness. ...

Another of the matters that should be addressed early on in the
investigation is the thorough identification of what sources of informa-
tion are already available. This may include synoptic data and radar
coverage from the National Weather Service, reports from upstream
communities, and gages that are already in place. The local program
only has to fill in the missing pieces, usually with some combination
of precipitation and stream level gages. The characteristics of'

!J accuracy and timeliness of the existing system could also be represen-
* ted graphically to show which of the local needs it met or failed to

meet (Figure 3).
.1

Once these types of considerations are in hand, attention can be
given to roughing out the system for collecting the data on which the.
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flood prod i ction will be based and to the procedur'es for process ing the
data and making the flood prediction. In general., the objective of
design ought to be to meet the varying requirements for warning as
inexpensively as possible, consistent with the need for reliability and
the po ss i bI i tv of obta Ini ng add it i ona I benefits by i ncrementa I
improvements.

The deJign of a network of precipitation gages for a flood
warning system should begin with an idea of the minimum flow that the
warning system is expected to detect and predict. Then, with some idea
of the maximum probable rainfall intensity in the area, a spacing of'
gages can be s•.ected that w.ill ensure the smallest storm capable of
producing the critical flow cannot slip through the net. undetected. 6-
However, this design only ensures that the network will provide at
least one sampling of a storm s precipitation. That one sample will not
tell much about the areal extent of the storm or the distribution
across the storm of precipitation intensities. Adding additional gages
wi ll provide that kind of information and improve the itccuracy of the
flood prediction. The quality and quantity of data that can be provided .
and the result ing accuracy becomes a matter of how many col I cclion
points can be arranged or afforded.

If the portion of the upstream drainage being monitored is
sufficiently far away, it might be decided to forego the expense of a
precipitation network altogether for that area and instead use a single 6
measurement of streamflow at a poi.nt below the area. Thi s has the
possibl. ity of enabling even more accuracy than a precipitation network
s inc o it el iminates meteorologic considerations about storm size,
rainfal l intensity, and distribut ion of rainfa 1 as well as those
relating t-o infiltration, detention storage and other factors involved
in the rainfal I-runoff relationship. However, the warning I.ime that can l
be provided is less because the measurement is delayed by an anmount of'
time approximately equal to the tine of concentrattion to the gage site.
t'hat shortening of warning time may or may not be acceptable.

Str'1arllnt'low measurements offer it direct I rade--off between accuiracy
and timel iness. Moving them further upstream to increase the length of '
warning time leaves a largeo ar'ea unmonitored below the gage site that
may contribute as iignificant flo w. Again, some examination of possible
-a rai ntal I intensities could help decide the maxi mum size of intervening

. ar'ea that col I d be a I I owed or the number of pt'eci ) i tat i on grages that
should he used to supplement the stream level. rgage.

Tie option exists for breaking the drainage area into sub-iI• -watersheds and making these same kinds of analyses for each, perhaps
.I h lrd] u, g so1' wi li pS0e11i pi tt Ii r giages aild SN0110 Wiill N Ir 'k•rall I eVel

•'measu rerments, acco rd ing to whet meel.; t he needs for' accu ra;1cy
Sime I inc ;s and the thresho I(d for detect ion oat the most reasonabl Ie cost.
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. With a general idea of' Whiat is desired in the kinds and amounts S
and locations of data collection points, some consideration can be
given to whether the system ought to use observers or automated gacs.
Tins decision depends in part on whether observers ate available in the.
*:rppropriate locations. If not, the choice in favor of automated gages
"isj relatively easy. If observers are available, the choice becomes more

I •di ffiLcult. Each approach has advantages and disadvantages.

Automated gages are available on a i24 hour basis without time off'
ft'or vacations. 1hey call also send data in) a form sui.table for input
directly into a computer. Unfortunatly, at least some of them can also

send a failse report if there's a nearby lightning strike. Automated 01Li
gages also require a cont inu ring program of' ser'vic rug and mna.i ntenance
and they're vulnerable to vandal ism.

In some cases, there may not be much difference in cost bet.ween
using automated gages and volunteer observers. Use of' volunteers
requires a couti nuing trainin.g program and they l1ltlSt he provided wi-thi a
reliable me;'ns of' communications. That usually meants turnishing radios
to back up telephone serv ice.

..-, Another difference to be considered between networks of' observers
and networks of automated gages is their' ''requeiicy and speed of
repor'ting. Aln automated network can provide a minute-by-minute update
of the situation. Voluiteer observers are usu;tialv instructed to report
each hour or' two arid its much as all hour mightr be required for one rOund
of' poll ing al I oI ' the observers.

This I'lexibility in network design can also be represented graph-
i cal ly. l"igur'c 4 ii l ustr'ates the differerit characteristics of time-
I iness and accuracy that. might be designed into a volunteer network by

.- . varying tile density of reporting points and the f'requency at which
- observers arIc po I I ed to update the i'l ood pred i c t. ion. 1" i gu,'e S

"i I ltustrates ,olrtlewlat the sanre sort of tlr i ng for autormated networks
except the steps in accuracy become ia sllrooth c urv'e because of' the
continuous repor'tinrg ard updatinng of. the f'lood predictions.

*. The d i fferent sh ' pes of' I0e currr'ves in IF iglur'e 5 a I so i I I ust.rate
"-- ote addi t i oal I po in t . lHie shape of' the cUrve descri b ing the system ' s

perf'ormarce could be roodif'ied by stressinrg, bor exruirpl.e, the col lect. ion
of' prec pl:ittioll dattl Or' stf 'earll i ow data to imiiprove the aCCLIritcy itl sORtiO
pai't i cil] ' range of' I ead t i mo .

If all of these options are piut together with their costs and the
needs of the commlrriunity (Figure r), the degree to which. each alternative
trreets those needs beginis to becormre apparev-t., If' none of" the a lteer'na-
t i ves are sat i sfactory, it in ighi. he decided to design another
a I te'rlat. i Ve of' Ote I ype o0' arot her or eveOil one thai corrl[)ill ties rnatiua I and

"aut..nr;atti c techlliiqqlu.s, ..
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• The decision of whether the network should be manual or automatic
also depends to some extent on how and by whom the data will be
anal.yzed. For all situations except those with very short warning
times, the loc-ally collected data should probably be furnished to the
National- Weather Service for analysis with local prediction capability
serving as a back-up. Automated systems enable simultaneous trans-
mission of the data to the NWS and to the local forecasting center,
avoiding the need and the time for organizing and transmitting observer
reports. For cases in which flood predictions are to be made locally,
the choice of a manual or automated approach may also depend on the
accuracy and speed of analysis that is required and the complexity of
the watershed.

Manual forecasting procedures that simply average rainfall
"amounts from a few gages obviously aren't very precise unless the

* .2 drainage areas represented by the data are roughly comparable in size
"and other characteristics affecting runoff. Weighting the data to
improve the precision of the analysis increases its complexity. Manual
systems may also pose some problems in dealing with the timing of flows
from sub-watersheds and with the effects of diversions and dams and

• other water control structures in the basin that may vary in their
"operation depending on time of year, pool level and other considera-

* -7 tions. On the other hand, sophistication is no indicator of accuracy.
Putting data through a computer will not correct problems stemming from

- basic deficiences in the data collectizn network or breakdowns in data
transmission.

A well designed system for collecting, transmitting and analyzing
the appropriate types of data and information will usually provide
flood predictions that vary in accuracy over time. Before rainfai.i
begins, synoptic and radar data may enable a fairn., reliable forecast
of heavy rains and potential flooding. As actual rainfall and

streamflow data become available, predictions of flood magnitude and
timing can become commensurately more accurate. When data show the end
of the storm, information on the crest and duration of flooding can be
added to the prediction. Given this progressive improvement of accuracy
over time, the accuracy of warnings becomes a matter of when they are

released. If the design achieved its original objective, then it ought
to be possihle within this trade-off between accuracy and timeliness to
arrange warnings according to each audience's particular needs for
accu racy and length of warning time.

S -The task of arriving at an efficient and optimal system for flood
predi ctions provides a substantial challenge. In addition, at this
point, the design has yet to consider the options for warning dissemina-
tion and their effects on cost, .iwv requirements and effectiveness of'
t he system. Wc might examine, for" example, instal lation of a
tiadio--trigg•ered, electronic siren system, use of mobile public address
systcms , disa.ster alertt modules, or combinat ions of these and other
tlechn i ques for reach ing each of' the audiences to be warned. Each
ýi It e'r-t i ye wi Il have i t s own cost iand cha rac ter i st i cs such ;is
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a reliability, time required to carry out the warning dissemination
process, whether the warning is only an alert or can convey specific
information, and the kind of impact the warning is likely to have.

This whole design of the warning system should be paralleled by
design of the preparedness plan, also based on the initial analysis of
the community's needs and resources. Some trade-offs between the two
may be possible that can ease problems of design. For example as
indicated in Figure 7, there might be some flexibility in the time

<. required to carry out some actions, acording to how many resources are
Jr put into the task. If som, reason is found that prevents or makes it

unduly expensive to provide a warning with the desired timeliness and
accuracy, perhaps the length of warning time needed for some purpose
can be reduced by putting more resources into whatever task is to be
accomplished. It might be decided, for example, to drop plans for

"* moving equipment in the city's parks and use those resources for
"completing evacuation of the community's library on more timely basis.
That kind of decision might be a good one if the cost of obtaining a

. higher level of performance from the warning system was greater then .0
the potential damages at the city park.

A problem of not having enough warning time for a task might also
"be approached by making some permanent adjustment thar: reduces the
amount of time required for emergency work. We might opt, for example,

Sto floodproof the library, to replace existing shelving with something
more movable, or to use the first floor only as a reading room.

- Alternatively, it may be found that the timeliness and accuracy of the
-2 warning system is such that surplus warning time will be available for

some response actions. This may enable including additional tasks in
the originally conceived plan without any additional resources.0

There's no reason to expect that the optimum design of a compre-
hensive warning and preparedness program can be developed in one pass
through the planning procedure. Several iterations may be necessary to
find the optimum or at least to determine what departures from the
optimum may mean in terms of benefits and costs.

If we can identify the costs of the several alternative systems
we've designed and the benefits and costs of carrying out the various
response actions, then we're able to make an evaluation of our options
through the customary procedure of comparing their costs and benefits
(Figure 8). If' we suspect there's a better option possiblc, we might

.1 even generate another alternative or two to add to the comparison. We
may or may not choose to select the system offering the highest
"benefits or best ratio of benefits to c,-ost; but at least we'll have
some idea of what we're gaining or, giving away in the selection that wc

"[ *do make. In choosing the preferred alternative, we might also want to
look at some non-economic tradeoffs between the systems such as
Svulnerablity to failure, flexibiii•,y f'or future expansion or refinment,
and the time distribution and apportionment of costs.

47

4 47

""-_ _ __ _ _ __,_ _ _ _ _



My comments so far have dealt mainly with design of the flood
warning system up to the point of making the flood prediction. The same
kind of points could be made concerning the need for explicit and
detailed analyses in developing the response plan.

Implementation of whatever program is decided on raises an
additional set of issues and needs for analysis. One of the main S
decisions to be made concerns who should be responsible for various
actions. Making that decision may require analyses of organizational
capability, legal authority, and how assignments of responsibility
might be fixed. Implementing these kinds of decisions may involve
standing orders, intergovernmental memoranda of understanding and
contracts with private parties, all of which need to be prepared as '0
part of the implementation planning. There is also a question about
what parts of the program ought to be fixed through adoption by a local . -

legislative body or in some other way and what parts ought to be left
flexible. Since somebody has to pay for the warning and preparedness
program, there is also the matter of obtaining agreement on an appor-

( tionment of costs and obtaining commitments to pay. "

In addition to all of these legal, institutional and financial
considerations, the program must be physically implemented through
"acquisition and installation of gages and other equipment, development
of the forecasting procedures, and training of the system participants.

[ 'Enough is invol-ved in properly implementing a comprehensive warning and
preparedness program to warrant some advance planning of whose
participation will be necessary and how it will be done.

That planning for implementation shculd begin early on and
proceed somewhat concui-rently with design of the warning system and the
preparedness plan. If it turns out, for example, that the state will
fund the gaging network if it is of a particular type, that ought to be
known when decisions about the network ara made.

Need for Detailed Planning

The type of planning approach I've suggested is considerably more .

detailed, time consuming and costly than what has been used in most
instances. Many communities have warning systems that were not designed
in anything lýike this detail and in some cascs, they lack any formal

* ."arrangements at all for response. Nevertheless, tbese systems seem to
perform well as indicated by the examples I cited earlier. There seemsI ~to be a concensus that damages can be reduced by approximately tO
percent even with these more casually designed systems. Considering

[ "their relatively low cost, that can produce a healthy benefit-cost
ratio. What makes the more detailed planning worthlwhile?

One reason for more detailed planning is reliabilit,. Just as we
have a minimum level of protection and minimum design riteria for
lJevees, there is sonic minimum degree of reliability and accuracy that
is acceptable for a warning system. Like t-he poorly designed levee, an
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Ainadequately designed warning system may perform well through several A
floods and then fail when tested too severely. What's required to
provide the needed degree of reliability may range from meteorological
and hydrologic analyses to evaluating the probability of simultaneous
failures in primary and back-up systems for communications and power or

* tLe effect of simultaneous flooding in nearby communities from which
mutual aid assistance was expected.

A second reason for detailed planning is that not all parts of az
" warning system and preparedness plan can be tested in advance under the

conditions that may prevail when they're called on to actually perform. - -
Detailed analysis is the only means of ensuring the program will be
able to cope with the full range of conditions that might exist. 0

A third reason for detailed planning is the additional benefits
"that can be obtained by minimizing errors and improving performance.
Many of these opportunities may go uncollected unless they are searched
out and planned for. As an example, consider a community that might use
early warnings and their available resources to either help evacuate 9

. movable property to a safe location or to mount a flood fighting
, * effort. A successful flood fighting effort might protect both struc-

tures and movable property, resulting in prevention of almost 100
percent of the damages that would otherwise occur. On the other hand,

9 if the flood fighting effort fails, the resources would have been
better used to evacuate movable property and achieve perhaps a 20 or 30
percent reduction in losses. A local official may have a hard time in
sorting out the options and recognizing the point at which to shift
from one response strategy to the other, unless there has been some
detailed analysis performed beforehand.

.- Needed Research

We were invited to include in our comments any suggestions for
"research. I would like to mention a few for consideration.

U As I mentioned earlier, concepts, procedures, technology and .
experience with local flood warning systems has moved ahead rapidly.
Ten years ago, the information and knowlege that existed was largely
concentrated in the NWS and readily available to those most concerned.
Now, however, the information available from research and practice is
scattered throughout a varity of reports, planning studies, profes--
sional papers and other items. In some cases, valuable insights and "f4
information probably exist that have not even been put into written
form. This dispersal of the information that we already know makes it
difficult for planners to take full advantage of what's been done and
avoid re-inventing the wheel. It also makes it difficult for those
administering research to identify what remains to be done and its
"importance in the overall, scheme of things...
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. I believe we've come to a point that it would be worthwhile to
review what's been learned so far, collect and organize our existing
knowledge about flood warning and preparedness programs, and thus
"consolidate the advances of the last 10 years.

Summarizing the present state of the art would support a second
need, that of developing explicit procedures for planning and S
evaluating local flood warning and preparedness programs. In addition
"to the types of design considerations that I pointed out earlier, there
are numerous other aspects to be addressed such as the integration of

.. warning and preparedness alternatives with other measures in a compre-
hensive floodplain management program.

Both of these types of research effort could make good use of
information from a number of case studies. In addition, a set of well
"chosen case studies would help enormously in explaining the operation,
requirements and benefits of local flood warning and preparedness
programs. The few vignettes like those I cited regarding accuracy and
effectiveness are not enough. A wide variety of examples is needed so
that planners can explain alternatives in terms pertinent to a

S.. community's specific problems.

A summary of the present state-of-the-art would also enable
research administrators to identify current gaps in knowlege and
program the work needed to move ahead with a well balanced approach.
One example of need is that relating to ensuring the prompt response to
warnings. While sociologists have worked this question over pretty

-- thoroughly, I believe some investigation will show that legal
approachcs have hardly been considered at all. Some consideration

:" should probably be given, for instance, to how regulatory measures
"requiring movement of vehicles and making evacuation mandatory might
improve safety and reduce losses.

There is a2lso a major need for research into the costs and
benefits of flood warning and preparedness programs and their distribu-
tion among the public and private payees and beneficiaries. Work is
needed to develop procedures for economic analysis as we.ll as to
collect the informati-.n to be used in the analysis.

With all of the foregoing in hand, a next logical step would be
development of a package of technical guidance regarding the use,
design and evaluation of flood warning and preparedness programs and

-S-- the preparation of one or more prototype programs to illustrate applica-
tion of the guidance.

Scoordinated research effort of this type could probably be

comp] eted in three to four years at it total. cost of between $400-
$500,000. While that may seem Like a lot, it's considerably less than

-. what might be saved during one flood by one community with a competent
. warning and preparedness program.
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TABLE 1
WARNING SYSTEM ACCURACY

REPORTED
SYSTEM ACCURACY

WISE COUNTY, VIRGINIA "WITHIN INCHES"

SWATARA CREEK, PENNSYLVANIA t 2 FEET
.l

HOWARD COUNTY, MARYLAND t 6 INCHES

NEW BRAUNFELS, TEXAS - 2 FEET

SANTA YNEZ BASIN, CA "EXCELLENT"
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TABLE 2
COMPARISON OF FLOOD LOSSES

"AT
SPROUT-WALDRON

1972 1975
"AGNES" "ELOISE"

LENGTH OF SHUTDOWN 42 LAYS 3 DAYS

Los SE S
DAMAGES $744,280 $11,963

EMERGENCY COSTS $491,843 82,431
"BUSINESS INTERRUPTION $2,147,566 $136,708

. TOTAL LOSSES $3,383,689 $231,102
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PANEL II, FOLLOWING OWEN ADDRESS

"RON HILTON:

I've been involved in the flood emergency planning since the later 1970s when
I was chief of the floodplain management services branch and, using FTMS
funds, we developed hurricane evacuation plans. I am going to talk about the
hurricane evacuation plans this afternoon, but one question--before I forget
it--that I want Bill and Jim to be thinking about is, "Is a flood warning
system needed, and if so, what type of flood warning system would be
applicable in Florida, where there is no rapid rise in the flood waters?"

In the Jacksonville District we also include the island of Puerto Rico, which .6
is an island 35 miles wide and 100 miles long. The rainfall averages from 20
inches a year to over 200 inches a year, and we have been told that the flood
warning system on that island should include a system that is directly related
to annual rainfall rather than stages because of the rapid rise that the

-" floods occurred in.

But also I tried to initiate the flood emergency evacuation plan for a
. community in Puerto Rico using FTMS funds, and the funds were limited, so we

we're going to give the commonwealth of Puerto Rico guidance and ask them to
do the technical studies. 1'hat never got off the ground, they never got
funded locally, so we are still hopefully going to get that study underway.

But that is one of the problems--that the locals don't have funds and they
don't make it a high priority to develop comprehensive flood evacuation plans.
Like Jim mentioned, I believe that most communities have what they call plans
or warning systems, but they generally operate in a crisis mode; they really
don't know what's happening until they have the flood occurring, and then they
take what action they deem necessary.

"In Jacksonville we have found that we have three phases of comprehensive
plans. We go into a technical data report, and one phase of the technical
data report is a behavioral survey where we go out and survey residents in the
flooded area to see how they would respond to a flood, to see how many would

ii stay in their homes and how many wou d be on the road. We found that these -
data are very necessary if we go on into the transportation study to dete, mine
"the flow of traffic out of the evacuated area. Then you have to go into your
hazard analysis, your H&H work.

. . The three points of our evacuation studies have been the transportation study
6 where you have to determine the evacuation routes and also the time required

to evacuate, and then you have to identify the shelters; we have also found
that many of the the local commnnities' shelters are located in the floodplain
lands and are floodable, so they have to find new shelters when that occurs.

man the major intersections when you have an evacuation is critical.

After we develop all the technical data, then we get with the local civil
defense directors and prepire what are ca].led "implementation reports." These
reports are prepared by th. civil defense director with our guidance, and
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that's the key to the whole program--getting a document that the locals will
use. If they help prepare it, then they will use it. Then another very
important point is the public information program to get the local TV media

. meteorologists involved. We have been putting out brochures and pamphlets on
those aspects.

I would just like to say that I've worked with Jim on several studies and in
"fact we've had many aiscussions late into the evenings several times in
preparedness planning. I have some trouble with his viewgraphs and his
estimates of the reliability of some of those estimates as a hydraulic
engineer. I do share very much his enthusiasm and his feeling the need for
the Corps and others to be involved in the area of flood preparedness

~ft planning.

MICHAEL BURNHAM:

I don't know how many of you have experienced firsthand an actual flooding.
My personal experience was when I was six years old in 1951, during the floods
on the Missouri River when many of the communities around my hometown were
inundated. I still picture the impact that it had on the people, the damagc
that occurred to those communities during that flood. I've seen it repeated
during my youth on several oceassions probably to a lesser extent.

After I vent to work in the St. Louis District I became responsible for an It
area on the Illinois River which was flooded in 1973 and 1974, and my area of
responsibility included a small town less than 2000 people and the surrounding
areas. 1 know the need for technical data, technical information. It was
difficult to miike decisions on how high to make the temporary barrier that
protected the iown of 2000 people without active forecasts, which we did not
have. It was difficult to know whether or not we should evacuate the leia community without accurate information. I stood on a levee that was flooding,
and the water was about halfway up to my knees, and I called that in to the
St. Louis District, and some person 150 miles away told me I was wrong--the
levee wasn't failing, because it said on their chart it didn't fail for
another three-foot stage. The need for accurate information is impo.-tant.

Since I've been at HEC I've been involved in formulating and in assisting "O
local communities in two or three different projects dealing with flood
emergency and preparedness plans. The reason why I share just a second or two '
of my experiences with you is because as an observer, as a participant in
flood preparedness activities, and as an analyst it has become very obvious to
me that we at the Corps have not always emphasized to the degree that we
"should the importance of flood emergency plans.

We have generated in our studies a wealth of information, techni-!al
information that no other organization really can provide--hydrology,
hydrologic flood damage information; it all is imperative to performing,
assessing, and developing flood emergency plans. Too often we close up our.
report and say we can't find a feasible project. We close up that information
which can be valuable to local communities. Preparedness plans, at least in
my way of thinking from an implementation and reliability viewpoint, are
different with each location and the way people respond, and the way they're
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*0: implemented is different with each flooding depth. It makes it very difficult
for me to stand up here and talk about the reliability of preparedness plans,

- because that is dependent upon numerous factors: the time of day, how long
Shas it been since the previous flood, where are the people. and lots of other

considerations. It's difficult to forecast the reliability of these
alternatives and plans on an emergency basis. I do think that reliabilty can
be greatly increased.

I'd like to also mention and to focus where I believe preparedness plans enter
the planning phase. They are different than other measures. They are
designed to manage the impact of flooding, the loss of life, to mitigate to
some extent the damage that occurs. They are temporary and they are

*= implemented on an individual flood-by-flood basis. They are not, in my
"opinion, the same as, nor are they comparable to, other permanent structural
or nonstructural measures. My feeling as to where the implementation of
"preparedness plans belongs, is as an interim measure until other permanent

measures are implemented or--and ve often overlook this capability of
emergency plans--as enhancement to those measures.

For instance, if, through my planning process, I determined that a levee was
feasible, it may be 10 years before that levee is constructed. Preparedness
"plans have a great deal of desirability to be an interim measure until the

j -. levee comes on line. They also can be used to enhance that levee's
operations, such as closures in the levee, or to enhance the evacuation of
people should that particular levee fail.

I think that we are becoti.ing more aware of preparedness plans as time
progresses. The LA Distric.., Jacksonville District, Baltimore District, and

" .- several other districts are pretty actively in flood emergency planning. So I
think that we in the Corps are making progress in that regard, but we do nave
still a long way to go.

ROY HUFFMAN:

I would just like to make three points here. Number one, I feel that flood
warning is a subject whose time has come. I think one indication of this is
that the interagency hydrulogy committee has identified this as a high
priority item for their activities. This in the same committee that has put
up Bulletin 17. Number two, 1 think that flood warning i.s a subject that
needs to be given considerably more attention ir the planning process, because
the amount of time available or flood warning time can have a major impact on
not just the details and the design of the solution we pick, but it may

*-• determine which solution you would want to pick over another. Arid one other
point--it seems to me that the warning time has a major impact on the level or
protection you would select, because the higher the level of protection you
provide, the greater the w:arning time. To me this is one the the major
justifications for providing higher protection.

"The accuracy has been mentioned several times here. I think this is very
important in the sociological considerations and all that, because you are not
going to rouse people out of their beds and muve them out of the''r homes in
the middle of the night unless Lhey have a great deal of confirdence in that
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"I. flood warning system; then they know that you are not going to have a false
"alarm. My last point is that when we are implementing flood damage reduction
measures we can buy the equipment at federal expense 1ith appropriate caution
as a part of that system and we are doing that at one project that I know of.

BRIAN HOORE:

What. Roy was sayirg is a perfect lead-in to what I was going to say. I too
want to talk about 'he flood warning aspert. I think flood warning is a very
lrpa,*tant item and something that is effective, something that works, but it's
somethJ.ng that you can't participate in unless you are doing some other
planning at the same time. In other words, unless you have -i project that's
ir the development stages, you can include flood warning as part of that. S
Other than that, you can't. I mean cost sharing, participating in the
financ•.al aspects of the flood warning measures.

In the coastal area of sovthern California most all the counties are

implementing flood warning systems, and they are doing it on their own. They
are spending hundreds of thousands of dollars to put in these rain gauges that
are sel. reporting, and th , feed into a modeL that the National Weather

-, .. Service has in Sacramento; then with that information, the runoff is computed
through that model and is fed back to a computer in the local county's flood
office, and with that they have an indication of what the peak discharge is
, ",..nZ to be in the stream and when it is going to happen. Then they can put
" l• ;o effect thei,- emergency plan.

I'll just give you one example of how effective that's been: in Ventura
,, County. One creek in 1978 had a tremendous flood that overtopped the banks of

the natural channel and flooded a number of homes, in the hundreds, and cost
ahoti. $&' iltILon damage in the little to'in called Filmore. We got involved in
a sainai project program right at the same time, a,,d we started our planning;
this ,, in 1978. The county wanted something done in the interim. They felt
Sfloord rning waý the way to go lore to prevent this from happening in the
future. They turned to us to see if we could participate with them. We had
to tell them thaL. we 4ould make that part of our planning process for th."
stu,'. that we're doing right now, and -t the end of that study you'll know if

-:i. i participate in that solution or not. Well, that wasn't good enough for
.iemn; they felt they needed something right awiy. and they went. ahead and
pei . their own .oney and pot in five guages and bought a minicomputer, and

Sgot )-ethey, with the National Weathe- Service and developed a flood warning
""• _,' . fc'r the •.,'a•

Jln 1980 we w(-e e ilin the finishing stages of our planning and design
Xrocess for a pr.ject that wo,,ld prevent all the flooding, but it wasn't ready
to construct. In .130 they had another flood, and this time they got a

Swarning, and they u:.. d that warning to send some equipment oit to the area, to
station it right on the side where the stream had failed previouslý. Sure
enough the tr.eam :,t rI.Pd, to overtop, and they put the equipment into effect,
"plugged up the pot(enti:l problmb, and directed the oerflow off. So it was
an entirely different. condition from what happened in 1978, but the point that
I'm making i.s that w-a a pretty darn good solution for that level of flooding
at any rat': and It ,,ds something that ck 'e impl.emented before we got
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o| involved with our project. Our project is under construction right now.
Actually, that was a pretty fast planning time for us. We started in 1978, in
1981 we started construction, and it is being completed now. There was that
period of three to four years that they really had no protection at all, and
we really couldn't do anything and they did it themselves.

So to summarize here, I think it's a sname that we really can't get more
involved in flood warning systems and a separate solution for these areas.
And I wish something could be done with our policy and authorities to change
that situation.
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A DISCUSSION FOLLOWING OWEN ADDRESS .

LEONARD RATUSHEWITZ:

I'm wondering if there is any case in which floodplain warning has been
incorporated into plan formulation Ln a way that it would be used as a means

+ •by which the cost of structural prctection may be reduced because of the
"benefits derived from the warnings.

"BRIAN MOORE:

I don't know of a pure case, out perhaps an approximate one -- Sespe
Creek. But the preparedness part was something the county had planned. At 0
Sespe Creek our solution involved a floodgate that's in the single levee that
we intend to build with a railroad that goes across the stream. It's too
expensive to raise the railroad. If we put a floodgate in, the lowered cost

- makes the project feasible.

The floodgate will be a lot more effective because there will be a flood
warning system. On Sespe Creek we would have recommended that a warning
system be implemented with the floodgate. It just happened that the warning

. system was already provided by the county. I think the combination of the less
"* expensive floodgate measures and the advance warning time will constitute a

project that is as substantial and effective as anything we could have built.

"H. JAMES OWEN:

"Some of this is being done by the National Park Service on some of their
* recreational areas also, in the west. They're able to provide protection of

campgrounds and other areas to a limited extent with dikes and channels and
then rely on warning for catastrophic levels of flooding.

RATUSHEWITZ:

The reason I put the question is, if we're talking about implementation of
warning -- and we are -- then the best opportunity we have for that is where
we already have other endeavors going on more structurally oriented projects.
There you can perhaps show a tangible benefit for incorporating warning, by

* ireducing the cost of the project. I think this is worth some study.

ROBERT POST:

A few years ago there was an emphasis placed, as Mike has pointed out, on LfI

- developing flood emergency preparedness plans for communities where we have an

. ongoing GI study. That emphasis seems to be waning or gone now. Does OCE
[ - currently approve of using GI funds to develop flood emergency preparedness

plans for communities where we are coming up with a feasible structural

solution?

My experience is that there are situations in the country -- tne Passaic
. Basin in New York, the several cases in Los Angeles District -- where there
"- are GI funds being used to investigate flood warning preparedness plans and
-. alternatives in conjunction with other structural and nonstructural measures.
1 My experience is "yes."
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A ROBERT D. WOLFF:

I think there is really no problem with that from the perspective of OCE
planning. Obviously the purpose and objective of a feasibility report when
doing a GI study is to produce a report to recommend a solution fcr
implementation. Throughout the last 10 years we've had sundry areas of
emphasis as we're doing a study both in the environmental area and in
floodplain management. I don't thin' there is really a definitive answer. I
think it depends on each situation a. to how much the study can accomodate in

* providing assistance to local inteŽrests as a part of the study. it can't be
the predominant objective of the study when using GI funds, but it certainly
can complement the study. And as was indicated before, if a study oomcs out

with no recommendation for federal action, we do very much espouse the view
that that report is, in fact, a living document for assistance to local

communities and it shouldn't just be wrapped up and put on the shelf.
Whenever emphasis goes into •'lood warning systems, it can be handed over to
local communities for further development and implementation.

PAUL GAUDINI:

• When a report is basically a negative letter report, it's different than
having the information in the district in the drawers, for putting out as much
technical information as you have -- basically hydrologic, economic, and so
forth.

WOLFF:

Your question is, "Are you encouraged to do that?"

GAUDINI:

Yes. Are you allowed to spend trie funds to do it? There is a matter of
"* - interpretation. You see some negative reports which are full of information

and then there are others which have nothing except the usual letter report.
I'm not saying that the technical data have to go through the formal review.
But can it be put out, with the GI funds, as a finished product, at the end of
the study?

WOLFF:

Yes, I think there's a lot that the district can do to informally transmit
information to local sponsors or loual people under the auspices of a GI study
where that effort has been generated through the GI study. I don't think
there is any proscription against putting out any kind of publication from the
District where the work effort has produced information, and you take a small
additional effort to get that information transmitted to other people.

"Obviously, in the study that was referenced this morning -- that shoreline
erosion study, where the Congress actually directed the Corps to not only do a
study but to disseminate information, there was a mandate. Bill Donovan's
group actually had seminars acro,-s the country to provide infui'mation. It's
not as explicit, in our stlidies, to do that, but I think there is a general
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. encouragement co get usefulness out of our studies. And obviously it'z a
"matter of management decisions as to whezher or how much extra money you want
-to use to do that. Ard that only the management apparatus in district and
division can answer. But OCE does not prohibit it, and we encourage it to the
extent that it makes good management sense in terms of what other studies you
have going and how to get use out of what you've already done.

DONALD DUNCAN:

I might add that we do have a short study in progress to examine our
response to the nonfederal sector when there is no Corps of Engineers flood
"control project to be recommended. We're taking a look at the policies and
the procedures. It's a can of woems.

GAUDINI:

I just have a general question. I've been with the Corps a long time and
it seems like our planning philosophy took a little bit of a turn. In about
10 years or so it seemed like we were getting from "project" planning to '0
"solution" planning. With the emphasis on Corps implementatiorn, but even in
absence of Corps implementation, we were into solution planning. And it seems
like now we're swinging back to project planning again. And a strong
indication of this is the Corps' philosophy on implementing flood warning
systems. They're not spending or going further beyond the survey into actual,
further studies and implementation. It is a solution.

DUNCAN:

I hope we're not turning in that direction.

WIENER CADET:

Then, can we consider a flood warning system as an alernative solution to
. the problems of flooding, or is that an untenable solution?

. OWEN:

I think there's nothing wrong with having a warning and preparedness
program as a major alternative in a project -- contrary to Mike Burnham's
comments. I thought I wouldn't gi.t to get into this give and take. I
understood Mike to say that if he couldn't make the preparedness plan just a
supplement to another measure, then he wouldn't give them a preparedness plan
at all. He would simply leave the people unprotected. I'm sure you don't
mean that, Mike. But that's what I thought I heard you say.

I don't see any reason why a preparedness plan and a warning system cannot
stand alone as a major alternative. They can also be merged with other
"structural and nonstructural measures. In some cases, for example, their
combination is almost essential. If one's going to elevate structures,-
residential structures, then you'd better have a warning system and an
evacuation plan to get the people out of there during floods.
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This is one of the problems that comes up in the economic side, too.
Where do the benefits from warning merge with the benefits for floodproofing
and other contingency actions? It becomes difficult to sort it out.

MOORE:

I think you can do both, but you must realize that if you hate flood

warning as an alternative solution -- and it certainly is a so..ution -- you
can't participate in it. But if it's a part of another solution then you can
financially participate in it. I think that's a big difference.

DUNCAN:

I think this is a very good subject to bring out in the general forum
session tomorrow. Something we could be thinking about is that the Corps has
had a very difficult time deciding what our role is in this area. Some time
ago that was a nonfederal responsibility, by and large. We',e moved into it
rather hesitantly. Maybe we ought to have some discussion on that. And Jim,

.4•. I think you've probably serviced the nonfederal section. You may not be here
i •tomorrow. Would you be willing to share your views as to what you think the

Corps role should be in flood warning assistance?

OWEN:

The development of local flood warning systems has not been so exclusively
limited to the nonfederal interests -- particularly local communities -- as- 1
one might first believe. The National Weather Service, for example, has had a
program underway since 1974 and is currently spending quite a few million
dollars proinoting and developing local flood warning systems. So they're in
very deeply. Also, of course, FEMA has a mission in the area of preparedness
which includes floodo. In addition, there are 14 states that have someD

activities to encourage the development of local flood warning and
preparedness programs. So, local interests aren't really "on their own."

On the other hand, they tend to be better equipped to take on the
,all operational role of carrying out a warning system, once it's established --

and perhaps even the financing of it -- than they are to do the planning and
design. Unless they are a large comnunity or populous county, in many cases
they lack the technical staff to engage in the planning. This is one of the
key roles to be filled in. It's a role that ought to be filled by a
"combination of the National Weather Service and the Corps of Engineers and
other agencies. I think this would be a most valuable thing to have occur.

So far as working on specific projects, I don't want to suggest what kind '
of a role the Corps ought to have in that. I don't see, though, why one
couldn't treat preparedness like any other measure. If we believe it works,
"it ought to be made available on the same basis as other measures.
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-. . MOORE: '

It is true the Corps has had a diffi-ult time finding out what its role is
in flood warning systems. We always have thought this was the responsibility
of local interests. But I think it's important to note that, particularly in
our area, local interests have turned to another federal agency to get the

(1 necessary expertise to help them in developing flood warning systems. And 0
"they get a significant cost sharing from this other organization in that the
other organization will do all the modeling; they'll plan out where the rain
guages ought to be, give all, sorts of advice and assistance and all the
computer software needed to achieve a flood warning system. All locals have
to do is buy the hardware and operate it.

And I think because we have somewhat "pulled back" from that solution as
something we shouldn't get involved in, some other agency has stepped into the
vacuum and taken on a de facto federal role. It kind of hurts, because the
other agency is oriented to a single purpose, whereas we're looking toward an
overall solution. Our planning scale is perhaps much larger, then, than that
of the Weather Service.
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COOPERATIVE ROLES IN FLOOD WARNING SYSTEMS DEVELOPMENT

Robert L. Carnahan and Curtis B. Barrett
National Weather Service
Silver Spring, Maryland

Cooperation in weather forecasting is not just a desirable end,
it is an absolute necessity. Ever since Benjamin iFranklin in the
1 7 00's began asking friends to make regular observations of the
weather at stated times and to report their observations to him,
weather forecasters have depended upon others to provide information
with which weather patterns can be determined and predicted. This
need is so basic that cooperation among the Nations of the World is
more extensive in meteorology than in any other field of human

Sendeavour. The National Weather Service (NM-S) today receives regular
reports of weather conditions on at least a daily basis from almost
all civilized areas of the globe. '0

"' In a similar way the NWS has for years depended upon other agencies
of the government and volunteer observers in farms and towns across the

"* Nation to provide information from which the NWS develops its forecasts
"and warnings. In recent years the Weather Service has received increasing

* cooperation from private industrial firms in sharing their proprietary j!

weather information with the Federal Government as a matter of enlightened
self-interest. It is c].ear that cooperative efforts are a way of life
for those of us in the NW4S and for the thousands of people worldwide who
"observe and report the weather.

We are delighted to be able to participate with you in this seminar
- on the implementation of nonstructural flood plain management measures.
-. It is particularly satisfying to us to see emergency preparedness and

warning systems given such prominence in your seminar program. We
. recognize that warning and preparedness can represent only one element

in a program of nonstructural measures. We recognize that flood plain
regulation, relocation of structures and flood proofing may all have -
longer-term benefits, but we also recognize that warning systems are an
"inexpensive and effective first step in the development of a nonstructural
flood protection program. Such systems are not to be regarded as a re-
placement for other nonF:tructural. measures, but rather as an element in
the total program. We look forward to the day when every flood-prone_
community can boast of its own warning system, developed with the coop-
eration and involvement of the local citizenry. Participation in the
creation of a local warning system can and often does lead to increased
public awareness of the threat and community willingness to support other,
more strenuous measures.

I want to talk to you today about cooperative roles in flood warning
I. -systems development: what such sytems are, where we are today in the

development of systems, why we need to do more and who needs to do what in
this general area.
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* The Value of Flood Warning Systems S

Flood warning systems range in complexity from a vast network of

observation and gaging stations on a large river system down to the

simplicity of a flash flood alarm in a rapidly flowing mountain stream,

"draining an area of only a few tens of square miles. In each of these

cases the key to adequate warning is availability of information and the l

timeliness of gathering and processing of information and dissemination

of warnings.

Because the time of concentration of runoff is primarily a function

of the size of the basin, time is generally not critical in cases of
large river '-asin flooding. As basins become smaller and we move into

headwater areas, warning time becomes highly critical and this is the

main focus of attention of the current NNS flood warning program. In
general, the NWS thrust is toward increasing the availability of infor-

mation from smaller drainage areas and in reducing the elapsed time

43 between observations and warnings of impending threats.

In order to provide maximnm lead time when floods occur in very short

time intervals (from a few hours to a few minutes) the NWS provides 1)

"flash flood watches and warnings at the county level, and 2) help to

communities in establishing local flood warning systems. Local flood
warning systems vary from simple manual self-help systems to more

sophisticated automated data collection and warning systems utilizing

state-of-the-art technology. The manual local system consists of
volunteer rainfall observers, a flash flood coordinator, simplified flood

forecast procedures and a flood disaster response plan.

An automated flood warning system known as ALERT (Automated Local LO

Evaluation in Real-time) is a system of remote radio reporting river and

rain gages, automated data collection a:d processing equipment, comput-
erized hydrologic and meteorologic analysis techniques and a warning

distribution system.1 The ALERT system is being implemented in a number
of local areas across the country and is recognized as having great

"potential for the future.

-, In Appalachia, the NWS is imiplementing a regional approach to flash
flood forecasting by cooperating with various federal, state and local
governments in implementing IFLOWS (Integrated Flood Observing and

Warning System). IFLOWS is an automated data collection and forecasting

system which incorporates much of the ALERT technology and will provide
flaAi flood forecast and warning capabilities for an 80 county region in

Kentucky, Virginia,. West Virginia and Pennsylvania.2 We'll discuss these
systems more extensively later.

The costs of local flood warning systems vary as might he expected,

depending upon the complexity of the installation- Local flash flood -

warning systems, utilizing volunteers and manual observations made with
plastic raingages and staff streamflow gages can be implemented for only
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a few hundreds of dollars. ALERT system, for individual communities are
being implemented with capitol cos;ts ranging between 20 and 50 tho9usand
dollars. In metropolitan areas costs range up to 300 hundred thousand

dollars. The IFLOWS system being implemented in the Central Appalachians
costs approximateiy $50,000 per county. Alarm syscems can be installed
for two to five thousand dollars each, depending upon the complexity of
the communications system needed to transmit the alarm to a fully manned
location, a part of the local public protection system.

In an effcrc to improve its flood warning capabilities, the N.'S has .-
recently completed considerable work assessing the potential benefits
available from improved flood forecasting.4

National Weather Service verification studies indicate that greater
than 70 percent of flash flood warnings have less than 1 hour lead time.
Greater than 50 percent of flash flood warnings have no lead time, that
±s, they were issued after flooding had already occurred in s;omc portion
of the area. On the average, only a 4-hour lead time can be provided
for a flood occurring within .18 hours of the precipitation zn aI~-hl
hour lead time can be given for flooding occurring within 6 hours after
the rainfall.. It is clear that improvements in flood forecast warning
lead timc aire seriously needed, particularly in headwaters areas. It is
the NWS conclusion that if warning lead time can be increased from 4 to
14 hours for an 18 hr--flood event and from one-half hour to 2 hours for
a 6-hr flood event, potential damage redu tions of appro-imately 100
million dollars per year can be realized.ý

The NWS approach to establishing this potential benefit ancompassed
essentially seven steps as shown in Figure 1:

1. Establish the number of rain gages required in a given headwater
basin as a function of the area of the basin,

2. Determine the number of headwater forecast points needed and
the catchment area for each,

3. For each basin determine the number of gages required and
determine the total number required as the sum of the-
requirements for each individual basin,

4. Establish a general relationship for flood warning benefits in
terms of the percentage reduction in flood damages, as a
function of the lead time available for response to the"" .. i[warn ing,

5. Determine for each forecast point the potential lead time that
could be offered, the required data sampling interval to
achieve this lead time, and the actual lead time now offered,

6. Determine for each forecast point the mean annual. flood damage,
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7. EstLmate for each forecast point the potential flood warning
benefits of the existing services and from future services
that could result if the potential forecast lead times were
achieved.

The number of gages required is dapt,_ndent primarily upon the size
of the river basin and ranges from about four to a one hundred square
mile basin to eight for a one thousand square mile basin. The next

. two steps are relatively straightforward and lead to a conclusion that
* about 5,000 gages are required.

The most critical part of this analysis lies in. step 4, which

depends upon the relationship represented in Figure 2. Tt shows percent -
reduction in damages as a function of lead time, Note that accordi~ng
to this curve lend time of as little as 1 hours still permits a percent.
reduction in damage of aipproximately 10 percent. This reduction is --

possible because many valuable items such as cars, televisions and.-
furniture can be moved readily. The curve was originally developed by
the Environmental Science Services Administration 6 but reconfirmed to ,
be valid by more recent studies. 7 Reduction in damages is limited to
saving movable property and does not include losses which can be avoided

- by flood fighting measures such as sandbagging. To this degree it under-
estimates savings.

I Potential lead time for a given basin is the time between the occur--
rence of the most intense rainfall over the basin and the occurrence of
the flood peak at the forecast point. A study of lead times for repre-
sentative basins produced a conditional distribution of lead times for
given areas. Combining these lead times with mean ennual flood damages
from existing headwater forecast points produced an estimate of flood
warning benefits for both actual lead times and potential lead times.
The resulting mean annual flood warning benefit for achieving potential
lead times in headwater areas was found to be about 170 million dollars.
Part of these benefits are already being achieved because some lead time
i.; now being provided to headwater areas. The National Weather Service

M has come to the conclusion that incremental potential benefits of improving
the lead time for headwater area flood forecasts is of the order of 1-00
million dollars per year.

Difficulties in Assessing Benefits

it is readily apparent that much of this analysis depends upon the
credability associated with Figure 2, Percent Reduction in Damages as a

function of Forecast Lead Time. Admittedly, there is no truly reliable
" way ot developing this curve. It is dependent not only upon receipt of

warnings but the willingness of the publi.c to respond "to them. Anderson-
Nichols in Boston has been doing some work on t]iis issue and personal

* conversations with Redmonds Clark of that organization indicate that their _
results would lead onc, to expect proper respons;e from approcimaLely 75
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A. Simplified hydrologic techniques derived by the RFC are used by
the WSFO to forecast. many headwater river basins. Remembering that
headwater forecast points lie along river basins that crest between
"6 to 18 hours, time is usually not available for the routine process
of collecting data, forwarding the data to the RFC, processing the
data, exercising computerized hydrologic models; analyzing hydrograph
output from various hydrologic mo-els and disseminating forecasts to •
the WSFO. Because of the critical time factor, simplified hydrologic
procedures are used at the WSFO to expedite warnings to areas
threatene!d by rapidly rising streams and rivers.

Generally speaking, floods which occur in 6 hours or less are
A known as flash floods. In many instances a flood which occurs in 12 "

hours would be considered a flash flood. Because of the extreme short
lead time involved in flash floods and because of the scarcity of data,

-v, specific, numerical flood forecasts for cnmmunities threatened by flash
"floods are not feasible. The NWS provides a generalized flash flood0 watch/warning service for all counties in the Nation. A flash flood
watch is issued if meteorolc `'al conditions indicate that flash flooding
"is possible. If Lhe occurrence of flash flooding is imminent, or is
occurring, a flash flood warning is issued.

Ii addition to the river and flood forecasting service previously
.* described, the NWS also provides assistance to 2ommunities in implementing

local flood warning systems. There are currently over 1,000 Local Flood
Warning Systems (LFWS) in operation. Figure 3 shows the location of
these various LFNS throughout the country (note that the data are
incomplete for Oklahoma and Pennsylvania). As mentioned earlier, such
Systems vary in complexity and capabilities. TT can be categorized
into 1) manual self-help system-,, and 2) automated flood warning systems.

Most of the LFWS in operation today are Manual Self Help Systems.
These systems are inexpensive and simple to operate. Although sur-
"prisingly accurate, they are not as accurate as the more sophisticated
automatic systems. They depend to a large measure on volunteer
observers, and maintaining enthusiasm on the part of such observers over .0
long periods of time is difficult, especially in areas where flooding is
infrequent. Nevertheless, volunteer systems do afford communitic• with
basic flood warning capabilities at low cost.

The last decade has demonstrated a substantial growth in the use of
automated flood warning systems. The advancement of computer technology,
development of computer processing and hydrologic models coupled with
decreases in the costs of computers has resulted in the rapid development
of cost effective flood warning systems. Although various types of auto-
mated flood warnings are now emerging, the following are basic categories
of these systems:
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ALERT

The ALERT system consists of 1) automated event reporting river and
rain gages, 2) automated data collection and processing equipment, 3)
computerized hydrometeorologic analysis and modelling techniques and 1)
a warning distribution process.' The precipitation gages report 1 mion
precipitation events via a radio transmitter to a base station. The
river gage is a simple event-reporting unit which transmits preselocted
"incremental changes in river elevation. Both are powered by batteries.
The base station consists of a radio receiver to receive the event-reported
radio signals and a microcomputer system. The microcomputer system

As collects all hydrologic data, processes the data, executes the Sacramento
"catchment model every 12 minutes, and provides the local agency with the 6
best estimate as to the severity of flooding. The Community Coordinator
provides local warning distribution to disaster response officials in
conjunction with flood and flash flood warning statements issued by NWS
offices to appropriate media.

IFLOWS

The IFLOWS system, being implemented in the Central Appalachians,
consists of over 100 radio reporting rain gages that are polled by a
State Emergency Automated Response System (STEARS). The STEARS is a

.9. minicomputer located at the state Emergency Operations Center (EOC).
"STEARS provides the functions of processing rainfall data, forecasts,

warnings and other information transmitted on the Backbone Distribution
System. The Emergency Automated Response System (EARS) is a county mini-
computer located at the county EOC. The EARS receives information from
STEARS, displays all information and products, provides audible and visual
alarms of flood warnings and can be programmed to provide display of
appropriate response actions. A voice coordination subsystem provides
voice corrnunications between all TFLOWS participants. The IFLOWS system
links all appropriate NWS field offices and state and county disaster
preparedness offices into a single integrated flood warnings system.
IFLOWS not only provides state-of-the-art technology in automated flood
warning systems operation but also provides a test bed for new hydrologic
procedures and developed technology.

FLASH FLOOD ALARM' SYSTEMS

Another type of automated flood warning system is the flash flood
alarm. Flash flood alarm systems consist of water level, sensor(s) con-
nected to an alarm or light located at a community agency which operates
on a 24-hour operation. Water levels exceeding one or two preset amounts
trigger the alarm. The distance the alaim is located upstraam of the -1
community determiner; the amount of warning time provided. Currently over
65 flash flood alarm gages are in operation (figure 4). The NUS can pro-
vide communities with the necessary specifications to construct a cost . -
effective flash flood alarm gage system.
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In review, the hNS provides specific flood forecast and warning
service to 3,000 communities in the. U.S. Approximately 1,000 local flood
warning systems are now in operation providing site -pecific flood fore-
casts to communities. In view of the 20,000 flood-prone communities as
determined by FEMA, approximately 16,000 places in the Nation receive only
generalized flash flood warnings which are issued on a countywide basis.

Historic Involvement of Other Governmenlt Entities

When the U.S. Weather Bureau was first established in 1870, it con-
sisted of 25 stations and 233 staff members with a budglet of $50,000.
lt was part of the U.S. Army Signal Service. River level and flood data
collection was started in 1873, and in 1890, when the Weather Bureau novd "
to the U.S. Department of Agriculture, the Weather Bureau Organic Act was
passed by Congress and the Weather Bureau was charged with "The forecasting
of weather, the issue. of storm warnings, the display of weather and flood
signals for the benefit of agriculture, commerce and i-avigation, the gaging "i
and reporting of rivers...." and a host of other things. Note that even

in these early days the relationship of weather to defense, agriculture
and cormnerce was recognized. Front the earliest of times, therefore, the
Weather Service has cooperated -7ith other agencies of the Government in .
performing its resperisibilities

Particularly in "the gaging and reporting of rivers" the Weather
Service has had substantial assistance. The Corps of Engineers, for example,
in its role of operating flood control structures has maintained close con-
tact with the National Weather Service relative to expected inflow into its
"reservoirs and anticipated releases by its reservoir operators. The U.S. -'-

Geological Survey in its historical role in monitoring ground water and
strenmflow has been a vital. source of information to the Weather Service
and, equally, the recipient of Weather Service data from NYS gaging stations.

Other agencies of the Government have also been importanr. For example,
the Bureau of Reclamation, the Soil Conservation Service, the Federal
Emergency Management Agency (and its predecessors), the D)apartment of Agri-
culture, and the Federal. Aviation Agency have all had an intense interest
in weather and have been helpful to the Weather Service in the performance
of its statutory responsibilities. .

Increasingly in recent years state and local governments have also
played a role. Particularly in the aspect of disaster preparedness

-4plainning, and public awareness to hazards, state and local gov'ronmentis have -

been prime movers. Personnel of NIWIS have been eager to cooperate to the
extent possible and much has been done. This past spring many state and
local governments joined MS in the observancc of a national flash flood

awareness week, specifically designed to increase public recognition of the
threat of floods and flash floods nationwide. There were proclamations
from the Governors of 14 States and local events from N,,w York to California. .

Within about the last 5 years, the Weather Service has begun to
recognize the increasing role which private industry is playing in
disaster preparedness and the development of flood warning systcms. In
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1981 the Corps of Englntcrs, the Federal Insurance Administrat ion and 0,
the U.S. Water Resources Countil joined NwS in prcparing a film, a slide
"presentation and a technical manual on cooperativc flood loss reduction

based on the experiences of Lycoming County,, Pcnnsylvania. 9 The

remarkably successful local flash flood warning system in that County

was stimulated by the activities of a private company, the Sprout-Waldron

Company of Muncy.

Sprout:-Waldron suffered damages of over $700,000 to their facilities
as a result of Hurricane Agnes in 1972 and additional emergency costs of

nearly $500,000 were encountered in returning the plant to operations.
An additional $2.1 million loss was incurred as a result of business inter-

ruption. In a 1975 flood resulting from Hurricane Eloise, after the

development of its own local flood forecasting and warning system, Sprout-

Waldron was able to reduce its losses by 93.2 percent. Physical damage

was reduced by more than 98 percent and business interruption e.:penses
were reduced by over 94 percent. The fact that the significant reductions
in losses are attributable to the adjustments made between floods by

Sprout-Waldron and not to differences in flood height can be illustrated

"in comparing the ratio of 1975 and 1972 losses for the Borough of Muncy

with the ratio of losses at Sprout-Waldron. Dollar losses for the Borough §

in 1975 were nearly a third of those in 1972 while losses at Sprout-Waldron
were only about 7 percent of those experienced in 1972.10 It is clear that

Sprout-Waldron had substantially reduced its losses as a consequence of
preparation, threat recognition and appropriate action. The Sprout-Waldrcl "J

story is only one case, although an outstanding one, of industrial loss

reduction through preparedness planning and response to warnings.

Future Trends in Warnin Sjystems

There is no need to cite statistics to this audience to demonstrate

"- the seriousness of the flood threat in this Nation. Similarly, the rising
"trend of losses is well known. The latest average economic loss due to
flooding is near $5.0 billion a year and is projected by the U.S. Water
Resources Council to reach $11 billion annually (adjusted for inflation)

Sby the year 2000. NWS statistics show a 5 percent per year increasing
trend of flood losses over the past 30 years.

The increasing trend of flood losses is predominately due to increased
occupation of the flood plain. However, part of this trend is due to
increased urbanization of the upstream river basin. Increased urbanization
results in an increase in the volume of runoff and an increase in runoff
velocity from the same rainfall. The alarming increase in flood plain
"development in flood plains, combined with a rapid population growth has

A resulted in a greatly increased flood risk to the Nation's population,

The demand for flood forecast service is understandably increasing.
A However, present resources within the NW4S are strained to meet the existing

level of services. The prospects for additional funds at the Federal level
are not bright. Thus the expansion of increased forecast points, increases
in 2orecast accuracy and timeliness of forecast products can only improve
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on a gradual basis. Highly cost effective soqlutions to flood problems
can be expected to receivye the greatest attention within the NUS in
coming years. You may expect to see a lot of emphasis on Loc~al Flood
Warning Systems and cooperative efforts with other organ izations and
governments.

Local flood warning system-is provide communities with maximum cost 0
effectiveness in flood warning service. Co-mmunities are reaping sub-
stantial benefits by purchasing and maintaining the necessary equipment.
Since all the data aie collected and processed and forecasts are gen-
erated at the community level no valuable time is lost in warning
residents of impending floods.

The process of establishing a local flood warning system in a
community increases the community residents' awareness of flood p-oblems.
Part of this process is the assessment of the community's flood disaster
preparedness program. An integral part of LFWS is the establishment of
a viable flood disaster preparedness plan which links advanced flood
warnings to predescribed actions designed to save life and property.
Another benefit of LENS is the distribution of specific flood inundation
information to threatened rdsidents. Sociological studies conducted
after recent flood disasters indicate that people require specific
information to respond appropriately to flood warnings. A person must.
feel personally at risk before appropriate action will be taken. Because
"flash floods are often confined within small areas (0-20 square miles)

* .well within a county, generalized county flash flood warnings do not
* localize the event enough for people to feel at risk.

When possible, flood warnings for particular roads, subdivisions
should be issued to define the area of inundation. This type of infor-

. nmation can be conveyed by the operation of Local Flood Warning Service.
"Also, LFWS can improve the distribution of flood warning information to
the people who need to receive it. -

Many local systems now in operation are a result of the ENS efforts
Sto develop cooperative agreements with the many local communities. The
costs of real-time data collection and flood warning systems are low
enough to put the cost of automated LFWS within the ecc omic reach of
many communities. The cost of implementing manual seo -help T.FWS is j

* negligible; the benefits to communities are enormous.

SThe benefits to NWS and its mission are also great. As Local
Warning Systems increase in number, the MIS must have access to data
collcected by these systems so that downstream residents can be warned.
Exchange of data and forecasts between local coordinators and the NWS
is absolutely necessary to assure high qual.ity forecasts for the

4 community operating the system and to provide effective warnings to
- - downstream residents.

Possible Future Roles for Cooperators

The future in flood warning system development can be exciting
indeed. In spite of the fact that many problems remain, progress is
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being made in the understanding of the atmospheric and hydrologic
phenomena and the development of workable forecast :.)Iutions.
Probably one of the most difficult problems remaining in this period
of austere budgets and heavy competition for available dollars is
that the solutions do cost money and require support from state and
local government entities. As has been pointed out earlier the
benefits are substantial, and in terms of the numbers of dollars that
have often been expended for flood protection, flood warning systems
are almost ridiculously inexpensive. Bringing about appropriate and - -

adequate expansion of flood warning systems will require further
"cooperation between the various levels of government and the private
sector.

"The Corps of Engineers can make substantial contributions by turning
their vast experience in cost/benefit studies to the development of in-
proved methodology for computing flood warning system benefits. This
matter is much more appropriate for enginecrs and economists than it is
"for meteorologists. Certainly the Corps can make significant contributions
in this area.

Secondly, the Corps can contribute importantly in the design and
installation of automated flood warning systems. It may be that such
systems should be regardeŽd as an essential first step in flood protection
for a community, capable of being designed and implemented in a relatively
brief period of time, and for minimal cost,

Finally, the Corps can contribute in the sorely needed area of pro-
tection from dam breaks. We all need better systems for monitoring dams
and detecting leakage or incipient breaks.

The National Weather Service can continue to contribute by utiliza- .ge

tion of data from local flood warning systems and by the developjment of
the hydrologic models which will turn observations into forecasts. The
Weather Service fully intends to work toward expansion of flood warning
systems through its own resources and through cooperative efforts with
state and local governments, but it is not to be expected that all of the ,
"systems that are needed can be created without further Federal Government
assistance.

The Federal Emergency Management Agency has a strong role to play in
the encouragement of state and local goveraments to do disaster planning
and to create and maintain local warning and response plans. In partic- Le

ular, the FEIAA National Warning System has been crucial to the success of
natural hazard warning dissemination in the past and can be expected to
play a critical role in this area in the future.

The Federal Insurance Administration can encourage local flood
"* warnLng systems through a program of incentives. How such a system

might be developed is still unclear, but the objective is highly desirable
and should serve, in the long run, to reduce flood loss claims.
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A With the Corps of Engineers, FEMA and the National Weather Service

cooperating, it appears highly likely that state and local governmenuts
and the private sector will respond with rising enthusiasm to make. their
own contributions toward the protectioii of their own lives and proporty1

Cooperation in the weather business may have been Liportant for many years,
but it seems to be destined to play an even more important role in the
coming decade of emphasis on nonstructural measures for flood protection.
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.6 PANEL III, FOLLOWING CARNAHAN ADDRESS

S.- RON HILTON:

- I want to talk to you now about hurricane evacuation planning in the
Jacksonville District. In January 1978, I met with the Florida Bureau of
Disaster Preparedness at their request to see if the Corps of Engineers could
assist them in preparing hurricane evacuation plans. We got a letter of
request from the Florida Bureau of Disaster Preparedness, sent through
channels, that they did get funding. Arid in April 1978 we started the Lee
"County study. That study cost $120,000 and was completzd in May of 1979. It
was just for one county and hurricanes affect more than one county, so it was

i" decided by the state they would like to see us go into a regional concept. So
the next request was for the Tampa Bay region. It's a four-county area on the
gulf coast. That study cost $300,000 and was started in January 1979 and
completed in June 1981. The population of the Tampa Bay area is a little over
two million people. Then we got another request from the state. They liked
what we were doing, so they wanted us to study the lower southeast coast of
Florida from Palm Beach to Key West, another four-county region. That study
cost $850,000, of which $300,000 was Corps of Engineers' money, and then we
got $50,000 from FEMA. That study was started in April of 1981 and we will
complete in June of 1983.

One thing that has stood out in regard to our studies is the time required to
3 evacuate coastal areas. The National Hurricane Center generally can give

people a 12-hour daylight warning time. In our studies, because of a
high-density population in the coastal areas, we were getting evacuation times
"ranging from 10 to 20 hours. So there was a problem there, but we're giving
the local civil defense directors the tecnnical data on how we came up with
our 20 hour evacuation time.

"We don't know how these studies are going to work. But the local officials
* are talking with ,ach other; in Tampa Bay, for instance, the civil defense

directors of the adioining counties didn't even really know each other till we
started our study. They go'; to talking with each other, and that was one big
help in our study. j
We had quite a bit of involvement in our hurricane evacuation studies. Of
course the National Hurricane Center has been doing all our computer runs
"using their SPLASH and SLUSH models to determine the coastal service for
"category 1 through 5 hurricanes, and also the times involved. The regional
planning councils in Florida have been helping us out. The councils in the
Tampa Bay study formed a disaster preparedness committee. They called this -6
committee meeting monthly, and thv:y would get 40 to 60 people to attend these
monthly meetings. We would go down and get updates monthly on how the study
was progressing, and we would get their input on what was going into the
studies--from the disaster preparedness committees, the county planners, the
chiefs of police, chiefs of fire departments, the Red Cross and other

* interested public officials. The state of Florida now has got some funding
from FEMA and other federal agencies, and they incorporated into other areas
of the state. We don't have any requests or funds to do any other studies in

. -.. -
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Florida, but we would highly recommend that funds be provided for additional
hurricane evacuation studies. Money's tight, but it's needed throughout the
country.

ROY HUFFMAN:

I was excited to hear Bob say that he felt there was cooperation needed,
because I've felt that day for a long time. It seems to me the job of
developing flood warning and evacuation plans that are effective for all of
these 20,000 communities is really a big enough job for all of us. It's going
to take all the resources of the federal government, and I think we can
contribute significantly toward this. And I think the technical expertise

.i that we have in our districts and divisions could make a significant
, contribution.

MIKE BURNHAM:

Jim, this morning, said he understood that I said in my first panel discussion
that if I couldn't implemcnt a structural measure then I would also not
implement a preparedness action. And that's not wi'at I meant to say.

I think there's one issue that keeps coming up that makes some of us kind of
afraid to even look at flood preparedness actions. That primarily is that if
I implement a preparedness plan, won't that take away the benefits from
another major structural or nonstructural measure and make it more difficult
to justify those. Again, my opinion is that I consider these things to be an
interim measure; and you justify those in an interim project light until the
structural or nonstructural measures are implemented for those components of
emergency preparedness action that are used to enhance the struqtural or
r.onstructural permanent measures. Then of course you could Justify those
onward.

But I think it's an important topic that maybe needs to be addressed because
many districts have shied away from looking at and recommending preparedness
planning actions for that reason. They felt it attracted benefits away from C

other permanent measures. I view them as different type3 of animals.
Emergency preparedness plans are temporary, They are implemented on an
event-by-event basis as opposed to a permanent measure.

*. I think we have the tools to fairly well know how to assess the damage
* computation aspects of damage reductions associated with the measures. But we

don't know what percent of the people will raise the structures, what percent ..
are in contents, what percent of the people will perform temporary

. floodproofing actions, what percent will remove the contents. I think we'll
." probably only get those types of insights--and they vary with each particular

study--by doing quite a bit of field renonnaissance and interviews of people
on how they responded to local agencies and the people in the field.

One other thing which I would like to stress and which was talked about by Bob
and by Jim, I think, is that too often we concentrate on the flood warning
system. The payoff is the response--how do the people respond? That's what
we're really after. If the warning enables us to respond in a way that we
desire, that's good.
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"And I think when we do that--if you use that as your focal point, you're going 0
to be right involved with the local agencies of the area. The response is

* .primarily a function of how the local agencies deal with that problem to get

." people to react.

I think that primary person that you'll deal with is probably the emergency

operation person or the emergency operation center, and usually ýiat's a
county basis. So it's going to take a lot of coordination and cooperation and
"involvement with not only state agencies, National Weather Service, and other

. agencies, but it's going to take a lot of coordi,¾ation with the local
"agencies.

Comment: I think it's an important aspect of this business that the way the 0
Weather Service sees these things, and the way that you all find them if you
get involved in local systems, is that you really can't do this without the
involvement of the people. And often we find that if you get people involved
in the development of a warning system, they become much more aware of the
flood hazard, and therefore they are much more motivated to do something in
the way of the protection of their own property, the implementation of other-0

• "kinds of nonstructural measures. On the matter of public support, it's
awareness that generates public support, anu I think it may well benefit for

*- even structural measures down the road.

SJAMES OWEN:

"- I'd like to direct my comments to the state role in warning and preparedness
because it is one that is not very well defined yet. I mentioned during my

"* presentation that there were some 15 or 16 states that had activities
"underway. These range from very slight activities to some rather substantial
ones. Some, like Arizona and California, have programs that emphasize state
participation in actually collecting the data and making flood forecasts. And

* 'I understand that Connecticut may be going this route. Some other states are
participating and they are involving local government, but the emphasis,

.- again, is on the collection of the data, the formulation of the forecasts, and
there doesn't seem to be as much effort in the development of a comprehensive
preparedness plan to take advantage of those learnings. The third category,

of course, is those states--and there are always some--that encourage it _
because they say it'll be nice to have this, but they're really not providing
any money or technical assistance to help it go. They're interested, they're
encouraging it, but not much is happening.

I .• In all but a few states, the development and operation of the local flood
warning systems that now exist has tended very much to be a federal-local -0
program with almost no state participation. I think thi3 is very unfortunate.
The state role has simply not been thought through very clearly as to what the

alternatives might be. FEMA, when it was organized, split away from the
National Weather Service the federal responsibility of the flood preparedness
plan. The Weather Service is left with the expensive part of making the
investment. The states could help bridge this gap at the federal level, and
they could help see that the local programs when they're developed have the
proper amounts of attention both FEMA, the NWS, and other agencies.
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A. •-Secondly, along the same line, the content and qualicy of warning and
preparedness plans vary a great deal according to the skills, the interest,
the participants, the money available, and other factors. We lack, so far as
I know, any explicit criteria on what ought to be included in a conprehensive
warning and preparedness plan, the level of detail with which it ought to be
prepared. There is no uniform level of practice. Here's an area which is
wide open for states to provide some leadership to the federal agencie3 and
say what they want and what they think ought to be included in the plan and
what they expect in terms of quality when the work is done.

Third, not much attention has been given to the interrelationship between
individual local flood warning and preparedness programs, and that is a lot
like building levees without looking at the upstream or downstream effect.
States are in a perfect position to do some framework-level planning as to how
these individual systems will eventually grow into some kind of coordinated
whole. At least one state, Maryland, is planning to explore this broader
state role based on the availability of money. But I'm not aware of any other
states which have done or are planning to do it.

-ic
I'd like to suggest this one other item. The St. Paul District recently
undertook an effort to ask stateb in their area what it was the states wanted
in the way of products and service3 related to flood warning and preparedness
tha Corps might provide. I think this is an excellent thing to do. I've
never been involved with districts giving consideration to doing this. In the
St. Paul District, I think it's basically a matter of asking the question.
"States may not be very well prepared to respond just off the cuff to that kind -'

of question. It seems like it would be appropriate for IWR, or HEC, to
* perhaps sit down and give some thought to appropriate atate roles and develop

some alternatives and have something to suggest to states and then go to them
and ask how the Corps might be of service. I think this could be a real step
forward.
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DISCUSSION FOLLOWING CARNAHAN ADDRESS

WILLIAM HOLLIDAY:

I'd like to know if we could be a little bit more specific about what the
National Weather Service's authority is. For example, if the Corps of
Engineers completes a study and determines that a warning system is an
essential component, should we then recommend to Congress that Congress
authorize the Corps of Engineers to install it? Or should we recommend that

SCongress authorize th.. aeather Service to install it? I understand you don't
have money, but it's not clear what your authority it.

ROBERT CARNAHAN:

The Weather Service's role is observations and forecasts. The Weather
Service has no desire to get into the design or installation of systems. As a
matter of fact, in almost all of the cases where we have local systems, those0 systems have been designed, often, with some Weather Service oversight or some
technical guidance, but very often with the local community, or the state, or

* the county, or whatever, doing primarily the design.

In the case of the system in the central Appalachians, that design has
been done in some cases by the Communications Division of the National Weather
Service and in about as many cases by contracts. That's a pculiar
"circumstance in which money was specifically appropriated for that purpose. •ei
The Weather Service does not have money appropriated for that purpose anywhere
else. So, in any other circumstance, it would be up to the local community to
decide what they wanted to do. The truth of the matter is, the Weather
Service doesn't hay: the engineers on the communications capability to do all
of this sort of work. The Weather Service has no desire to covet the role at
all. What we really like to do is see those systems come into existence,
because what we need is the data.

JAMES E. GODDARD:
. o.

To further Bob Carnahan's comment, for the last 1i years I've been among
those who have encouraged the Corps. I thiliK the Corps or any others planning -m

projects should actually take addntage of all other agencies insofar as the
consideration of wV',,tlr or not there is a viable warning system. I think
that thp Wadýaner Service is supposed to cooperate with a Corps office or any
uL.Ler federal office in giving advice. I'm sure they have some funding for
that. I'm sure if you asked them for consultation you would get it.

I would like to comment on another matter as well. This morning Brian
"Moore commented on the nonstructural measures. Maybe the actions that are

a going to be required are not Corps actions but local actions. Therefore you
have to reach those reople. Both Jim Owen's and Bob Carnahan's presentations

o hove brought that ový. How do we reach those people and get them to act? We
need to devote some thought to that. To come up with a plan is one thing; fhr
it to end up on the shelf, unused, is another. What we want to do is get

- warning systems implemented, and the means is successful working with
"nonfederal people.
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CARNAHAN:

Jim, That's important. Bill Donovan mentioned earlier that at least half
my career was in the private sector, and I was involved in a lot of planning
and a lot of contact with communities. Believe me that's not always a
pleasure. You never quite know how people in a community are going to react.
It's a drag to get out to night meetings. Larry Larson knows about this, I'll
bet. But nevertheless it pays off because you gain, therefore, local people
who have had some role in the development of these plans and feel as though
they own it a little bit more. You're much more likely to get implementation
wnen you have the people involved in the planning process. Involvement of the
public is an important issue.

FRANK INCAPRERA:

I just want to mention the issue that c3me up with :urricane Allen along

the Texas coast. If we do come up with a preparedness plan and put our name
on it, it had better be in such detail that is operational. I hope we won't
make a mistake in that respect. We should be aware that it takes a great
deal of money to achieve such sound detail.

State and local civil defense people evacuated the Texas coast from Port
Arthur to Corpus Christi. They got everyone out of their houses and on the
highways but nothing worked very well beyond that step. The residents of the 0
coast have said they won't leave their homes at the next warning. Lcsson: If

we do these plans, we must really know what we're doing and plan thoroughly.

RONALD HILTON:

That's a real problem we're faced with in Jacksonville, too. Much of
Miami Beach was evacuated for Hurricane David, a couple of years ago. A real
hurricane didn't develop, but many think they've been through one and say they
won't leave next time. So the county is going into a public information
campaign, with the meteorologists of local TV stations trying to impress upon
the people that they need to do what their civil defense director tells them
to do. It is a real problem. We've developed these plans but don't really
know how they're going to work until we have a real hurricane.

CARNAHAN:

I'd like to add something. Ron knows Neil Frank of the National Hurricane
Center, and he mentioned the problem of the amount of warning that Neil feels
he can give to a community and how long it takes to evacuate.

It's clear from what Ron said that, in the many communities where it takes
longer to evacuate, Neil feels he can give an adequate warning. So what kind
of a dilemma does this put someone in who has the responsibility of calling
that warning? Either he puts out a warning prematurely and runs the risk of
unnecessary evacuation and subsequent disbelief, or he waits until he's pretty
sure and these people aren't left with enough time to get out. This is faced
all the time. In the case of Hurricane Allen. Frank, that was suCh a severe
storm that I don't believe there are really any regrets.
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INCAPRERA:

I think if you can give them the information, and get the public aware of'
what's going on, give them the whole package, let them know in advance what's
going on -- that they are going to have these problems, it is helpful.

DENNIS PARKER:

I'm very interested in what Jim Goddard had to say about implementation
difficulties, because in London we have a particular tidal surge flood
problem, which now should be alleviated considerably because of the ___

barrier scheme -- the tidal exclusion scheme -- which has just been installedaI
last week, in fact. But prior to tha; there had been a flood warning
dissemination system. There was a publicity campaign associated with this
flood warning system. This consisted of TV advertisements before flood
season, extensive education of residents, commercial properties, and so on.
Officers went out explaining what to do in the case of an emergency.

Evaluation was done of the effectiveness of that information and public
education campaign. What resulted was that 95 percent of the people who were
interviewed would, in fact, have taken the wrong actions. Only five percent

* would have taken the right actions on receiving the flood warning. That sort
of negative finding is very worrying. I wonder from that experience to what
extent we really recognize the difficulties of implementation, the
difficulties of getting these messages and instructions across to people in
these public education campaigns.

I'd be interested to hear of any instances in America where it has been
shown that certain types of publicity are very effective and certain other
types not effective.

CARNAHAN:

I can say something from the Weather Service point of view. There have
been a lot of studies done within the last few years relative to
sociologically observed human behavior as to what happens when the public is
warned. One of the things that has been discovered is that people do require

"*" reinforcements of a warning in order to take action. They need to know they
are personally at risk. They need to be kept constantly updated on what is
happening. They will react as a family very often; they'll reach a family
decision which even includes relatives beyond the nucleus group. There has
been a fair amount done as for the effectiveness of publications, too. It has
been found that leaflets --nd brochures and things like that are not very
effective. Radio and TV spots are more effective. Personal communication is
more effective than the "spots."

HILTON:

In the Tampa Bay region study prior to this hurricane season, they created
a mock exercýise using the plan that was developed. The National Hurricane
Center actually tracked a hurricane and the forecascers of the region were
getting readings on this mock hurricane. ThQ public television station made
its time available for that day to give information to the people.

-0
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• A. They had a mass casualty drill where they let some students in the local
Sschools off fcr the day if they would volunteer to go act as if injured. They

were transported from Tampa Stadium to local hospitals to see how that worked.
They evacuated nursing homes in the St. Petersburg area. They actually
brought the county commissioners together and had them make a decision after
actually conferring with the governor of Florida. They learned from their

K . mistakes in all these efforts on the exercise.

- . H. JAMES OWEN:

(Supplemental comment to General Gay after Seminar)

As noted by Mr. Carnahan, the cost for a flood warning system can be as
small as a few hundred dollars. However, it can also be several tens of
thousands of dollars for an automated sywstem enploying state-of-the-art
technology. The cost of preparedness plans can likewise vary widely, from
practically nothing in the case of a siiaple evacuation provisions for

* . floodfighting, emergency management of utilities, temporary relocation of
property, and other damage-reducing actions. This flexibility makes it
mpossible to design warning and preparedness plans that fall into the feasible
area at all points along the curve shown in Mr. Johnson's first figure,
supporting his st'ggestion tht warning and prepareoness should be included in

• •every p!an.

The information presented during the seminar concerning benefits of flood
warning and preparedness warrants some clarification. The chart shown by Mr.
Carnahan suggested that damage reduction in the range of 10 percent was
possible with warning lead times of several hours. Yet, each specific case I
discussed indicated a far higher percent-age of damage reduction, as much as 90
percent in the case of the Sprout-Waldron manufacturing plant. One reason for 16
the difference is that the chart shown by Mr. Carnahan reflects damage
reduction due simply to the availability of a warning. The specific cases
cited reflect the additional effect of preparedness planning, illustrating the
importance of incorporating such planning in all alternatives that involve
warning. Also, even higher benefits can be expected as the public in an area
becomes familiar with the existence of a flood warning system and gains All
confidence in its accuracy and reliability. Case studies of a few communicites
suggest that the response to warnings almost doubled the second time their
system was used.

""Several points about warning and preparedness alternatives did not receive
any explicit attention during discussions. One that is important concerns the S
fact that warning systems are designed tc detect the smallest flood of interest
and provide protection against all larger floods at no additional co4t. This
feature makes warning and preparedness one of the few measures able to cope at

-. .a reasonable cost with the possibility of catastrophic levels of flooding.

Warning and preparedness measures are compatible with most other measures
and are an essential supplement to some, such as floodprooofing. It might also
be noted in thisr espect that a commitmenet has already been made to prepare
emergency plans for dams, which is a special application of warning and
preparedness concepts. Warnings and preparedness could be used as well for
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A levees, elevation in place, floodproofing, and other measures subject to 0
failure or limited by economics or other factors in the level of protection
that they provide.

Waroing and preparedness measures also have other advantages that commend "
their use. In addition to their low financial cost, they cause few or not
adverse social or environmental impacts, take no land from the tax rolls, and

•- require no relocation of people or activities. While improperly designed
* warning and preparedness programs may prove inadequate, their failure does not
"* 'cause the catastrophic losses associated with failure of a dam or levee.

Al
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LAW AND VALUES IN FLOODPLAIN REGULATION

By
"Jon Kusler

Attorney and Water Resources Management Consultant

I have three topics on which I would like to share perceptions with you.
". I am not going to do it in the same order that is in your agenda, but I hope
* to get to the ones in the agenda by the end.

Over the last year I have been working with some other attorneys. We have
been doing workshops around the country for local government officials and for
attorneys, and we've been with probably about 1100 or 1200 attorneys and local

. government officials in just about every area of the country. It has been a
very interesting experience for me because it is always a learning experience .

when you have people coming in asking you auestions and saying what concerns
them and saying where they think things should be going.

I think the "bottom line," as they say, on this workshop is where the
Corps is going. So as I go through these three questions, I would like you to
keep that bottom line in mind, and I would like to feed back to you some of
what we found around the country and what we found attorneys and courts were
concerned about.

The three points concern why communities and states are interested in

nonstructural approaches right now, and always a question is what will happen
* two years from now or five years from now. The second is what are the courts

saying, what are the issues, what kind of litigation do we have in the last
decade. Third, how does that relate to the Corps' programs?

In terms of doing our workshops around the country, there are half a dozen .
"reasons why there is a very strong interest in nonstructural approaches. It
is very interesting to do workshops now and, having done workshops ten years
ago, see the differences. I think many of the reasons they are interested in

nonstructural have to do with money. All of you are very familiar with that
problem. If you don't have new starts on dams, if you have a federal policy

- -of cost sharing, if you have a federal poliky of full cost recovery, I wonder
how many of you working out there with communities feel that you would still
have a job if the full cost recovery idea were continued for flood control

-" works over a period of years. I wonder how many new structures would really
be constructed with a 25 percent cost share if it were some kind of hard,

I• up-front money. -,

I think the point, though, is--and I am not attacking the cost sharing
policies; we have an administration that is very cost conscious--if it is not
just reflecting a broader concern with the federal government, with where our

dollars have been going. I am wondering to what extent that is going to get
'4 turned around. It may get fine-tuned; it may get adjusted over the next three

or four years.

4•
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..4 I think this is pretty .>mportant to the Corps, if the Corps has a service .1
to •ffer to the public and if the Corps wants a role. Is it going to be doing
projects? What kind of projects is it going to be doing? Something other
than projects? But the big concern around the country is reduced federal
dollars. The states don't have any money and a lot of the communities don't
have any money. What is the other side of having no money? You have got
costs if you occupy che floodplain. Here is the second of the issues that I g

"* was supposed to address at.d that is the off-site cost, the externalities. A
few years ago, let's say 30 years ago, the off-site costs of floodplain
occupants were not, I think, nearly as well appreciated as they are today.
"Now we have flood maps. In law, many years ago, the concept of the act of God
was something that you couldn't foresee or that you couldn't predict. Well,
now we have got all kinds of people predicting these things, with flood
warning systems, flood maps, and so forth.

With the increased predictive capability, we have all sorts of liability
issues. Probably the number one issue that comes up now if you talk with '

attorneys and local government officials is liability. We did a workshop with
about 85 community people down in Knoxville two weeks ago; we went around the .va
room just to see what questions people would have. For 112 questions, 24 of
those had to do with liability. Is local government liable if they put in a
flood control structure that doesn't work, doesn't provide enough protection?
Are they liable if they mark an area in the flood height--if they put a marker
up saying floods are going to come this high and somebody gets flooded by a

q larger event? Then there is liability for storm drainage, liability for
issuing a permit, liability for not issuing a permit, liability for flood
insurance, liability for not gettin~g flooa insurance, and endlessly onward.

This has to do with what has happened in the last 20 years or so in the

courts. You suddenly have the ability, if you are a private landowner, to sue
the local government for a lot of things you couldn't sue them for some years
ago. So you have not only the fact that there are no bucks to deal with the
kind of costs that are incurred with floodplain occupants and the fact that
these costs are to some extent predictable now, and they weren't, but you have
local government officials, landowners, and so forth concerned about the
liability that may result from occupation of the floodplain.

~~A66
There is a lot of talk about the environment, that it is not such a high

priority. What turns out is that environment is not such a high priority in
"bad times; but in bad times, nobody has any dollars to do structural works.

. In bad times there is no development. And if times get better, I can
absolutely guarantee you that the concern for environmental values will also

.• return to a greater extent. You start seeing that right away as soon as
construction starts. The difference between now and 20 years ago is that a
lot of people are interested in and aware of floodplain natural values.

For example, one ef the things that we have been getting fed back to us:
The administration has been cutting back bucks for sewage treatment
facilities. You are all familiar with what is happening with tertiary .
treatment requirements. Well, there is a lot of evidence in recent years that
wetlands played a very important role in terms of water quality protection.
"People are looking to the next 15 to 20 years to how they are going to have
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water supply and how they are going to have clean water. So then they say, 0

"If we destroy the wetlands, and they are important., how are we going to get

"water supply? I think the question for you is which of these things are they
going to turn around with another administration, with this administration.
Which of these things are going to be here for the next decade in terms of

basic problems with liability and problems with scarce dollars and concern
about environmental values.

There are certainly now a lot more incentives. In terms of the incentives
*[i of the flood insurance program with 17,000 communities that says you are

supposed to do something, look at cost. Some years ago, there were no maps,
"there were no ordinances, there was no literature, there was no 1362 Program.
You had not had Prairie du Chien. You had not had examples that have come to .0
the public attention--Soldiers Grove, etc.--which act as sort of models and
raise awareness, And then, of course, there is a whole series of' state
requirements which Larry Larson will talk about. You have 31 states that have
said to communities, "You had better regulate the floodplain or we will." So

you have a whole series of forces at work right now that are moving toward
looking at the full range of techniques for managing floodplain areas. S

Everywhere you go, it used to be people were concerned about the flooding
" of the Mississippi River, or the big flooding. Now there is a great awareness

of the fact that you are getting serious flood damages for very small streams,

and that becomes of great interest to the community because they are liable
* for a lot of the stuff and they weren't liable 20 years ago. What have the t

"* courts been saying? Most people think of the courts in terms of regulations.

I will get to regulations in a moment. But there are 10 lawsuits between
private landowners right now, or between a buyer and seller, or between a

landowner and a local government, or between a landowner and the federal
"government. There are probably 10 of those based on some liability issue for
every one there is concern.'ag regulation. It is a startling fact that the big
issue is cost, off-site coýcs and who is going to bear those costs.

* . I was out in Marin County right after we did a seminar in San Francisco

this spring. I was in Marin County right after the mud slides and the

flooding that occurred in January. We had their attorney come and speak, and
at that time they had $300 million worth of suits against Marin County. I -.
think it is up to about $450 million now. He made a very interesting remark.
He said that the reason that we have got $300 million worth of suits is

because there is no flood insurance for mud slides. If people can't gain a
remedy for the kinds of damages that they incur, they sue someone. If they

can't get a flood control work, they sue someone, if they can't get flood
* insurance. The whole idea is that if you can collect from somebody, you go to

ahead and you don't take legal action; if you can't collect, you take legal
S~ action.

I Now, why this whole liability thing becomes so important in understanding
"what role the Corps may play in the future is that it used to be that a

community couldn't be sued under the idea of sovereign immunity. It could not

be sued for very many actions; the state could not be sued for very many

actions; the federal government couldn't and still can't be sued for many

actions. The immunities have been much more severely limited for local
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governments. If a landowner went ahead and sold his floodplain to somebody
else, he could not be sued, ordinarily, unless he made misrepresentations at
common law. At common law, if you had a floodplain and you put up a dike on
that floodplain and it backed up water on somebody else, in many
jurisdictions, at least with the common enemy doctrine and so forth, you were
not liable, even if you increased flood damages.

There are some exceptions, but there are some major directions. The first
thing is that we are moving both in terms of the surface water and flood flows
clearly towards some kind of reasonable use concept in terms of the common
law. In other words, if you substantially increase damage on other
individuals, you are probably going to be held liable. That is the

Smodification to the common law concept.

So landowners are at risk now, and in some states, like in California,
they are being held absolutely liable. It doesn't matter whether you are
negligent in some certain instances. In the supreme court of California, a
recent suit said if you modify the flow of water and that results in damage to
somebody else, it doesn't matter how careful you were. You are liable. You
"could imagine: You have got a hillside like this, and this guy has obviously
prepared his site, and there is this one, and this one, and so forth down the
hill. You get a nice flow of water down there, and you can imagine what a
field day it is for lawyers suing one another all the way up the hill. The
point is that we are dealing with a rapidly evolving area of liability between
landowners.

How about local governments? It used to be local governments could not be
sued over storm water problems, within some limits, because this was a
"sovereign capecity when they were doing flood control and so forth. It is no

communitie: not to get into flood control works because if they get into flood

control works and if they are noC. done correctly (I am talking about community
"flood control works; federal government is still pretty immune), the
communities are being socked with damage suits. They are being socked with
suits for inadequate storm water drainage; they are being sued for issuing

permits.

For example, a community goes ahead a permits and subdivision, and that
subdivision results in flooding downstream. There are 15,000 suits alone
under something called Section 1983 of the Civil Rights Act, people suing
because they claim, for example, that the community permitted a subdivision to
come in, the subdivision increased the runoff, and the runoff damaged their
land, so they sue the community for taking their property.

So we have this whole evolving area of municipal liability. We have
"liability on the part of the banks. We've had six district court cases, two
of which have held banks not liable for failing to disclose flood hazards.
These were communities where the flood insurance program held that the banks

"O0 were liable for failing to disclose to sellers that the area was in a
designated floodplain. That looks like it will go to the U.S. Supreme Court
"because we have conflicting court appeal decisions. The point is theexternalities, the risk of building, of using, of doing flood control work and
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so forth in the floodplain. People who occupy are being held increasingly
responsible for the costs that incur to other people.

The second area is what has been happening with regulations. Should you
"have an interest in finding out about floodplain regulations very up to date,
this just came out: Regulation of Flood Hazard Areas, Volume 3. I worked
with other people in doing Volumes 1 and 2 back in the late 1960s early 1970s.
This is the update. This is just available from the University of Colorajo
Hazards Center; it is going to be published by GPO. It has a chapter whtch
summarizes whac the courts have been saying from 1970 through 1981. It was
really quite a fascinating task for me to go back after a decade and look J

at--fortunately, with the support of the Water Resources Council, now defunct,
and its member agencies--what had happened in a decade, what kind of progress
we made, what kind of problems we had, what happened in the courts.

There have been a lot of cases. We are talking about 60 either state
supreme courts or appellate cases--more cases in the last decade, as you would
figure with all the regulations, by a factor of two than there had been up to

1970.

What have the courts been saying? You can generalize, and you can get a
lot more detail than anything I have to say by looking at this report. They
have been absolutely supportive of floodplain regulations. There is not a
single case where the court has disagreed with the basic concept of floodplain '4
regulations and need for floodplain regulations. There have been a couple of AO
decisions where they have now found a sufficient factual base for denial of a
permit or they found an action of a community to be unreasonable, but the
support has been overwhelming in terms of the general validity of the
regulations.

I would like to briefly review the law on a couple of subjects that I
thought might be of interest particularly to you people. What have the courts
said about maps? In terms of the tests that courts apply, they look first to
see if regulations are valid in the general sense. In other words, is the

. ordinance that a community adopts valid? As I just said, the courts have not
struck down any floodplain ordinance in the last decade. We are talking about
60 decisions. It may have occurred at the lowest level, but not in any of the
appellate decisions. So the second level of looking at the validity of
regulations has to do with are the regulations valid as applied to particular
property. You can have regulations, as you know, valid in general but not

-. valid as applied to a particular piece of land. That is the way the courts
look at floodplain regulations. In looking at the validity of regulations,

2 they apply a series of te3ts. They look to see if the regulations are adopted
for valid objectives. They look to see if they are reasonable, whether they

' have an adequate factual base. They look to see if the regulations are
discriminatory, whether they have been adopted in compliance with proper
procedures. they look to see if the regulations take property.

In terms of some of the issues that pertain to you, what have they been .
saying about maps? This is a terrifically controversial subject at the local
level. Everybody always comes in and says that the maps are no good, that we
have got to have maps at the scale of one inch equals 200 feet or something
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At like this, and that they hav? got to be super accurate. Regulations have
fared very well with regard to maps. There is otie court case--and there are
17,000 communities with regulations--in which regulations w:ere struck down for
inadequate maps. Now I don't necessarily agree with that conclusion, but the
"courts, in a 1972 Michigan decision, found that there was not evidence of
flooding.

FEMA has been doing very well. They have had about 10 or 11 cases of
district court decisions on their maps, and they have been winning them,
probably because of the unique features of the FEMA statutes, which give
everybody in the field procedure and a time limit. They have been winning
them basically on the landowners not having followed the proper procedures to
contest the maps. But they have been winning them all. It does not mean that 0
one could get by with very inaccurate maps, particularly looking at the
future.

What courts have also been saying, and it is interesting, is that they
become less concerned about the taking issue in the general validity of
regulations. They tend to become more sophisticated in looking at the impact
"of regulations on particular property owners and whether they are justified,
whether they are fair. Here is where the data base becomes increasingly
important, and we have had a number of decisions where courts have warned.
Take the Maryland decision, where the court actually struck down a flood
determination at a particular point because there had been a flood event after
the determination; in other words, the floodplain elevation had been set.
This flood event indicated that there really should have been a re-evaluation
of the 100-year elevation or the 50-year elevation at that point. So the
courts said, go back and recompute the thing because of the fact that you have - -

some new data that should be included.

That doesn't mean that every map has to be redone every time there is some
new flood information. But you can say that the courts on one hand have been
upholding the general validity of maps; on the other hand, they are becoming
increasingly sensitive to the factual base and they are, of course, aware of
the fact that techniques have improved in terms of doing prediction, of
modeling flooding. It relates to a future role fo' the Corps, I think.

They also, by the way, sustained the kind of procedure that is usually
followed by communities, and that is that there is a map, but then there is a
refinement procedure built in the ordinance that says if you think you have
been wronged, if you come in with data to show that these maps are inaccurate,
we will send somebody to help you 7ind out. Courts have agreed with that kind

A. of refinement procedure even though the maps themselves initially had
inaccuracies.

In terms of the 100 year standard, it has been contested in a number of
cases. Every time it has come up, it has been sustained and, significantly,
there have been about 35 caoes in addition to these that I have just mentioned

1 on the flood insurance program. Most of the cases on the flood insurarce
program have dealt with relatively specific issues like whether the federal
government should pay for a particular kind of damage in a particular
circumstance. In one really important case for the flood insurance program,
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.*. about 30 landowners and 40 communities attacked the basic constitutionality of
- the program. The district court here in Columbia said it was valid, and they

described it as a benefit program and therefore you couldn't complain if you
di.dn't get the benefit. But the overall standard of the flood insurance
program, the 100 year standard, has been sustained in a number of community
ordinances as well as state. There has been no real problem with that in the
courts. S

"In terms of discrimination, do you have to map all areas at once? Do you
have to regulate everything to the same standard? There have been no
regulations struck down in the last decade as being discriminatory because of
the fact that you have regulated some arcas and not regulated others. The
courts have said you can strike the evil where it is most firmly felt. So in '
terms of the broad discrimination, similarly, there have been no cases that
have struck down regulations for applying more strenuous standards for new
uses and not regulating existing uses stringently.

In terms of the objectives for regulation, courts have overwhelmingly
endorsed the protection of public safety. In getting back to that second 0

.[ question for me, which was externalities, whenever the Corps finds any kind of
real exte!nalities, what you are trying to do is prevent one landowner from

i- beating up on another landowner; in other words, putting in a dike or a levee
so that it will force water over onto another land. The courts say that a man
can't make a nuisance of himself when it's an eminently proper exercise of

* police power. They have very stongly sustained the prevention of nuisances.
. - They have sustained the prevention of increases in flood heights. All of the

floodway regulations that have been litigated, the court has not had any
problem with. They have had a little more of a problem in doing very
restrictive regulations in flood fringe areas, b-it no problem with floodway
"regulations because they are linked to this prevention of one landowner
damaging another in a cooperative sense.

There have been some problems with trying to zone lands for open space to
- reduce future condemnation costs. If a community or the Corps of Engineers or

.. , anybody is going to acquire land later for a flood control structure or for
recreation, it can probably regulate and even keep all structures out if there
is an independent factual basis for that regulation. In other words, if this -•5
is a floodway, and it really is a severe flood hazard area, you can regulate

* "on that basis. You want to be very careful not to say the reason you want to
regulate is because you want to reduce future condemnation costs. The courts
have gotten very sensitive on this point, including the U.S. Supreme Court in
a case I will not go into in depth, but that is one objective that courts have

U] been 1'e±j-tant to sustain.

Turn *, the taking issue. Everybody wants to know if the regulations take
property. About 35 of those cases had to do with the issue of whether the
regulations took property. In only two cases was there a taking found; they
were lower court decisions early on in the decade. The regulations have fared

I • extremely weil against taking challenges. I won't get into the theories of ..
why the regulations have been sustained so well, except to say that the
diminution of value has not been applied. A series of tests in court apply.
The diminution of value test does not apply with any kind of rigor. Courts
have sustained very 3ubstantial reductions in values.
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SThe ultimate test applied by the courts these days is does a man have ak.y
reasonable practical use left for his land. That is really the bottom line.
In general, courts say that a regulatior is a taking if there is no reasonable
or practical use left. They say that it is not a taking if there are
reasoaable or practical uses. What kinds of uses are practical in a
floodplain? Back in 1972 and in 1971 when I worked on Volume 2, looking at
those cases I would have said that open space zoning to the flood fringe would
"not have been considered to be held valid. But we have a bunch of cases in
which our flood fringe areas were zoned for open space and the courts have
said that agriculture, forestry, and recreation uses were practical. What
they look at in a highly specific sense is what did the guy pay for taxes;
what did he pay for the land. Has he actually had some use of the land? Has

i there been a rent on the land? They tend not to be looking so much at
speculative value.

That gets into this whole first question, and that is, "Do floodplain
regulations reduce values?" In some instanL2s, particularly where you permit
development, do you allow it to be elevated? A lot of studies have been done.
You people have done studies that indicate that the cost does increase .1
somewhat and maybe the value of the land does decrease somewhat. When you are l
talking about prohibiting all development, I don't think there is any question
that the regulations reduce the value of the property and reduce it
substantially. But courts tend to get, these days, quite analytical with
regard to where the value comes from. Is the value there because of the fact

A that there are public rights in navigable waters, and does the landowne- have
a right to those rights? Does the value come from the fact that the federal
government is subsidizing the floodplain development?

The courts have gotten, should I say, very cynical about speculative
value. (I won't say that in every case.) They tend to look at some factors
"that I think are very important in maybe looking at long-term roles fcr the
Corps. They tend to locul at what is the impact of regulations on an entire
piece of property, not just on the floodplain aspect. In the whole series of
decisions--and some of you have been working with 404 as well as maybe with
floodplain--the courts have been almost universally supportive of the 404
program, and you wouldn't have predicted that 10 years ago.

"In Florida, we have these big chunks of land. A developer tries to
develop that; he's got 5000 acres, and maybe 1000 or 500 acres are upland and
the rest of it is mangrove. The courts are saying, "Okay. Cluster some
development on the upland. We are not going to look at just that area that
you want us to look at; we are going to look at whether you have some

*, practical use for the whole property."

Courts have gone beyond that and said you have to have practical use, and
if the use is really dangerous, it is not really practical. If a guy wants to
put up a us in an area and it is goi g to get knocked down next year by .
flooding, some court cases say there is a reasonable use. They say that any

"-* use that is going to damage anybody else is not a reasonable use, that no man
has the right to make a nuisance of himself.
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-g .I will turn to some concluding remarks about what I see as meaningful to
the Corps. I don't mean this as a smart remark, but I think that you people
in the Corps feel that it is an agency that should play a useful function in

' the future and should keep in existence because it is going to keep funded.
* If anybody takes seriously cost-bharing requirements and so forth, I think, in

a very practical sense, the Corps is going to have to work with a whole range
of alternatives, nonstructurcl stuff, maybe even 404 and so forth. Because if
we really take seriously cost,--haring requirements, there aren't going to be
an awful lot of flood control structures. That is a personal opinion. You

* "wander around the country; maybe you have a different perception than I do.

I don't see this route getting quickly reversed. Whether you are Carter
cý Reagan or anybody else we are talking about federal bucks and federal
expenditures and how much it costs for concrete and for staff. So it seems to

. me thiat the Corps (and I have worked with George Phippen and others), as an
agency, has terrific technical expertise as well as history.

The one issue is that you keep yourself alive; the other is that you
really serve a useful function in the world. I think there is a very useful
function, including structural works in some instances. This seminar is not
antistruotural. Locking at these 17,000 community programs around the country
as well as the state programs. If the Corps wants to better serve state,
local, and other agencies, I would pitch special study maps. We reach a
certain point in the whole flood insurance program where, in the kinds of
gross mapping for certain kinds of special -reas like alluvial fans, mud
flows, coastal e-osion areas, and so forth, we just have to get into more

"'* sophisticated maps. I would hope the Corps might play a large role in that.
* I don't have great confidence in some of the contract work. The second

function I would pitch is technical services, much of what you have been doing
but perhaps a little bit different. But the final thing, and something that

IWO you were working with some years ago and have been working with, is helping
communities with floodplain management plans. I would hope that that might be
revitalized again because I see there a lot of the action in the next four or
five years. Cost sharing is going to have to be tailored to community and
state needs; they are not going to cost share unless it is tailored to needs.
It means you have got to work with them. That is the bottom line.

A *1
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4q PANEL IV, FOLLOWING KUSLER ADDRESS

BILL SINOVICH:

Some of the questions--since, John you're an attorney--some discussion I'd
like to get into a little later is on the liabilities that may be attached to
federally authorized projects. For instance, in Huntington, West Virginia,
there is an authorized project in the famous Tug Fork valley. A lot of people
have hearu about that, I'm sure. And one of the major components of the total
plan for development is nonstructural. It's either floodproofing, moving,
relocating--the whole bit; and the business of liability associated with that
particular project is, if we move people out and say you're in a flood-free
area now and they get flooded, who's liable? ..

* And also it seems the floodplain regulations in some instances are regulations
. of convenience. By that I mean there's some evidence that people will adopt

regulations in order to take advantage of some federal programs but then once
they get the program they would like to have, they don't really enforce the
regulations very well. And of course that ties in with the other section here
on land values. Obviously in an area of very tough, rugged topography, you
have no flood-free lands, you have no flat land so to speak. You hate to
regulate yourself out of business. I think in lots of cases that's 4hat
people are afraid of--that it will affect their land values and so forth, so
they are very hesitant. Of course this effect is long range in their view,
and, as I say, in some cases tI.ey seem to adopt and then quickly forget about
it.

Larry, do you have some thoughts?

"LARRY LARSON:

Yes, I'd like to key in briefly on one that is about the adequacy of
regulation. I think that we all tend to take a look at the federa_'
regulations that are mostly brought up through the NFIP, the insurance
program, as being the base regulations. And in fact what we tend to apply to
all this--and I think even that is not adequate--is that we ought to be
looking toward perhaps either changing national standards to make them more
effective or being aware that there are more stringent regulations at some of
the state and local levels. Surely I don't think the national standards are
preventing all future devolupinent. Furthermore, I don't think they're acting
"as a "disincentive," so people understand the need to act on mitigation.

* John mentioned 31 of the states are regulating. I think a number of those are
more stringent; for example, a number of the states have a zero rise floodway.
Whenever you're working in one of those states, you ought to be well aware of

-, that because you'll be at oross purposes if you don't. Some states have a
"free board for first-floor elevation that the federal standard does not have,
two feet for example. Some states have regulations where they might require 1
real estate agents, for example, to notify property owners of the flood hazard
when they purchase property, or else they are subject to having the property
turned back to them along with a fine.
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I think the key to many of those going beyond the basic federal regulations is
a good information and education program which helps locals understand the

p advantages to them of doing that versus just complying with somc of the basic
minimum federal regulations.

LEONARD RATUSHEWITZ:

I'd like to address the matter of floodplain regulations from the point of
"view of the Plan Formulation Branch in the North Atlantic Division, wbich of
course covers a highly urbanized area. Naturally we could say we corsider

- floodplain regulations along with the other nonstructural alternatives as a
full-fledged alternative. The fact of the matter is that it appears to play n
very limited role in the plan formulation process, ordinarily being one of the

if. alternatives that gets dropped out early in the report. Then we wind up
incorporating floodplain regulation only as a halfhearted item with local
cooperation which is worded something like, "Publicize floodplain information
to provide leadership," and so forth and so on.

"Perhaps we deal on a limited basis with floodplain regulation because we are
in a very developed area in NAD, and it may just be too late in most areas for

floodplain regulation to have as much of an effect as it would in more
"undeveloped areas. However, in most cases where areas are undeveloped, the
problem may be seen in regulation of land--government interference with local
land-use planning and decision making, or difficulty in demonstrating that we

4 "have an economical floodplain regulation alternative.

From a conceptual understanding point of view, there still seems to be a
problem of breaking away from the artificial separation that seems to exist
between regulation as an alternative and the conventional structural
floodplain measures. Floodplain regulation is not as glamorous. It's a
rather passive means of flood protection, and in the view of many people it
seems to hold up process. And also it might mean that if we could only define
the NED aspects of floodplain regulation in more definitive terms, we might be
able to show that it would be a viable undertaking in many floodplain areas.
Because we never seem to have it identified in NED terms which are our guiding
rules at the present time, it's very difficult to generate any attention to
it. And as soon as we show that there's any possibility of a feasible
"structural floodplain alternative, we lose any kind of local interest we may
have had in floodplain regulation or any other nonstructural measure.

3, • therefore we need to be able to define floodplain regulation more in terms
of any deterrent, in terms of benefits and costs, and possibly identify

< • I optimum plans which may exist in a certain damage area. If we could somehow
refine the analysis process so that we might be able to zay to a community,
"Here's a project with a levee exactly n-feet high and a channel 50 feet wide;
however, there's a certain area here that's not being developed, and the
optimum floodway for that would accommodate the 75 or 100-year flood."
Something like that, so we have a specific point of communication with local

\•'4 people. Of course it would be very difficult to identify the benefits of
floodplain regulation, but this is one of the areac which should be subjected
to some consideration.
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I would like to point out that although we seem to be getting inco many of the .1
technical areas of nonstructural alternative (We've gone very deeply into

A regulation and legal aspects thereof; we've gone into a lot of material on

floodplain warning systems, I think the key to the implementation of
nonstructural alternatives is formulation. We don't seem to be hearing enough
of that. It's the formulation process that leads to the recommendations of

the Corps to implement something. I think that's a significant point, since 0

the subject title of this conference does stress the word "implementation."
And implementation comes out of a report that recommends congressional action.

Some of the things we need to reiterate again and again are ways to measure -

benefits and costs in NED terms. It might be good to have some case studies -.

to show the viability of floodplain regulation as a truly effective device.
". .Maybe one option might be--if a local community does accept floodplain

regulation as an alternative--to possibly reduce local cost sharing

requirements as sort of an R&D effort to see how some of them really function
in the field. We also might want, on a Corps wide basis, to identify several
highly favorable potential situations which could actually result in a
floodplain regulation alternative and maybe throw some funds in that
direction, again sort of like an R&D effort.

There ought to be some specific guidance to enable the divisions and districts

to be able to effectively deal with floodplain regulation. I think the better
the tools given to us by higher authority, the better able we are to actually

translate these problems into effective nonstructural solutions. We recommend
the use of field people especially in districts in developing any guidance
"that my be developed for nonstructural planning, because this would lend a

certain degree of practicality to the planning development and gaidance. So
that's extremely important. Oftentimes, t.he perception on the part of the

field is that we have a lot of people in Wafhington who seem to be doing a lot

of academic studies which never really fit Ghat well into the actual solution
to the problem in the field. Somebody mentioned several instances where
nonstructural alternatives have been pursued rather effectively. I think it 1
might be a good idea to somehow see to it that, Corps-wide, people are

informed of these success stories, allow those reports and other information
relative to those reports to be adequately disseminated among tne people who

.11 might have good use for them. '@4

"That's about all I have, but I just want to emphasize that we ought to be

addressing nonstructural implementation as a result of plan formulation, not
of structural but of flood control measures.
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DISCUSSION FOLLOWING KUSLER ADDRESS

TONY LANIER:

Is there any precedent for taking property for the public good without
compensation? This has come up several times in Florida, where they
considered doing that.

JON KUSLER:

Could you give me a specific idea of what one would be trying to do to the
property that would constitute ;aking?

LANIER:

A piece of property that's flooded every year for a good portion of the
year, and someone had bought it for speculative purpose, sight unseen, and yet
the owner doesn't want the government to take the land without compensation, 0
although it has historically been flooded every year and will continue to be.
The federal government or state could use it as part of a flood control
project. The state's position is that if the owner bought a bad piece of land
speculatively, the state isn't at fault or obligated by his action. So the
state can condemn and take without paying the owner. i-.

KUSLER:

Maybe I don't understand the facts well enough. The rule is, if someone
has title to property, you can't take away the title without compensating them
in some way. That's universal. The qualification on that is a lot of the
low-lying area in the country (including that in Florida) is bought and used
but not actually owned. It's like the bottoms of lakes in Wisconsin or
marshes along the coast. They have an interest, in that they own the upland
and have riparian rights. They may think they've owned it since the year
1750, but in many instances they haven't actually owned, especially below the
mean high water. That latter is in public ownership.

There's a public trust concept in the states. You have a unique situation
in Louisiana, for example, where the constitution says that communities anu
state can place flood control works on private property without compensation
because the owner bought the land under that constitutional provision. I'm N

trying to answer but I suspect there are some other facts with regard to theI -~Florida deeds. The general rule is, though, that you can't take property inL the actual physical sense and use it for a flood storage reservoir, or

" whatever, if it is really in private ownership, without compensation.

JAMES E. GODDARD:

. On the matter of liability, many of you working in FPMS units will recall
that in the last 15 years I've maintained about their liability that you don't
threaten the local jurisdiction if they don't take action after you've pointed
out that they have a flood problem. But you can encourage them by pointing
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out liabilities. Up until about eight years ago you could only find one case,
near Chicago, which settled out of court. About seven years ago it came up
again at Scottsdale and was settled out of court.

So it's encouraging to me to see, Jon, in your Volume III update for the
Hazards Center, a source of liability documentation which you can point to in

I working with communities. It clearly shows them the legal trend toward
greater liability for local governments. It seems that you'll be able to more
effectively encourage community action in response to study-established flood
"risk than you could in the past.

KUSLER:

The chances of a community being held liable do decrease if it has some
kind of rationally thought out, combined floodplain management and stormwater

* •-. management plan. The fact that tney can demonstrate in court that, even if
there are increased damages on someone, that this is part of a reasonable
overall scheme, they decrease their chances of being held liable. The reason
for that is that, at common law, to establish liability, it isn't simply a
matter of damage, but there has to also be negligence or some lack of proper
forethought. A plan in some ways establishes a standard for "care."

GODDARD:

Then if they don't take action by providing a plan, after being advised of
flood risks then they are liable?

KUSLER:

It increases the probability of their being held liable, yes.

BEATRICE HOLMES:

I was interested in the remarks of the gentlemen from NAC aul'ut the
"difficulties of economic justification when you have an undevtlipee area.

A . Often you can predict that in 20 years such an area will hove been developed.
I don't know if there's anyone here from the Jacksonville District, I've
"recently become aware of a very depressing project that's being pursued by the

• -water management district there. That's the upper St.Johns project.

Originally there was a Corps flood control project there which was
terminated in 1972 because of NEPA, but not before it has done a great deal of
damage, from a wetl.-inds point of view. What has concerned the Water
Management District is non-point pollution and they have come up with a nicely
integrated structu al and nonstructural combination project--an off-plain
reservoir that would release water very slowly, and acquisition of land to
restore the marshes. And this plan was taken to the Jacksonville Corps
"District which said, "Whatever- can be attributed to flood control we can
probably

do
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The question is, there aren't flood control benefits in that project
suggestion, for the farmers, so they don't want the project. But they know
the area is under pressure to be developed. And I'd just like to know if that
cost of project occurs often under those circumstances.

LEONARD RATUSHEWITZ:

Well, as I said, economic feasibility is what we use to make a
- recommendation. if we don't have that, we don't recommend, usually.

GRANT KELLY:

Sf Jon, for those states that Larry mentioned that had adopted the "zero
rights" floodway as part of their participation in the national flood
insurance program, have there been any cases decided as to whether that was
"considered uduly restrictive?

KUSLER:

There have been a number of cases dealing with floodways that were more
restrictive than the FEMA one foot standard, and the regulations have all been
"upheld. There have been four or five state supreme court decisions that have
upheld great restriction on "out fringe" uses as well as the floodway.

* You keep getting these questions from municipal attorneys about how a
community can avoid liability. My colleagues and I just advise them, "Don't do 1
anything that's going to increase flood heights." Put in a "zero right" 4
floodway. Don't issue a permit for anyone who won't provide compensatory
storage and stormwater runoff. Arid so on. Put such provisions into your
zoning, and hold to that principle of not increasing flood height. Don't let
anybody increase any damage on anybody else, and don't do it yourself. Then
your chances of liability are small and of having your regulations upheld are
great".

CARL GAUM:

I'd like to raise a hypothetical case. We have a levee project which
optimizes at 25 years. The community decides to go with the 25; it's well

* justified. What happens when the flood comes along and that levee is "1
"'. overtopped? Are they liable?

KUSLER:

They probably aren't. You gel; really hairy situations where the federal
government is also doing the construction. As you know, in general, the
federal government cannot be held liable partly because Congress says it

cannot be held liable. And when it's a federal project that has been
authorized and cost shaved, you get into a mixture. The problems may arise
from improper construction or mainbenance, however. That can result in
liability.
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The courts have not been holding communities liable for failing to provide "
100 or 500-year protection versus 25-year protection. They have for improper
design, construction, maintenance.

I might just add that FEMA has a very aggressive policy of suing

communities right now. You've probably all heard of the Jefferson Parish
case. FEMA, as one of the first actions of the Reagan Administration Justice 0
Department, decided to sue Jefferson Parish and for $93 million.

The parish had adopted floodplain regulations and entered into the flood
insurance program. It unfortunately did not enforce those regulations. There
were some very suspicious things, like all the deviations came in exactly the
same. Then they were flooding and there were drainage problems, and the
federal government paid off. Then the administration in its effort to save
money and prevent fraud decided to sue the community to recover those $93
million of payments for flood insurance claims.

The senators and whole Louisiana delegation lobbied the administration to
prevent the action. I called Justice the other day to see if they were going
to proceed, and Cummings, in the general counsel's office, said they have 40
such legal actions around the country where floodplain regulations have not
been enforced and there have been damages. They say it's pretty simple. You

enter the flood insurance program, you get subsidized insurance on the one '
hand, and on the other you are in a contractual relationship with the federal
government. If you don't carry out your contract as a community, you're rpe

liable.

They're also going in on a set of theories of subrogation. If one
landowner get damaged and another landowner has done something that was not
legal (like a variance not legally justified), FEMP. will come in and sue on
behalf of the damaged party. Just like an insurance company would if you had
collision insurance and your car is damaged. Your insurance company will pay
you but then they will sue the person who damaged your car. This is general
official policy now.

. ART HARNISCH:

On the matter of just compensation for the taking of property, what's the
current thinking of the court when a local community comes in and downgrades
"down zone" land, prohibits building, and develops a green belt? To what
extent is the community liable to property owners for that?

KUSLER:e

In the course of doing floodplain zoning?

HARNISCH:

"0• Whenever you're doing floodplain regulations, you're going from a
situation of either no regu].ations at all or there's residential zoning, and

* !then you go to floodplain zoning. So you're almost always imposing some
]* additional restriction if for open space, its highly restrictive, or if it's
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just a flood fringe, evaluation requirements. Every case involves new "
regulations that weren't there before. I'm not trying to be overly
simplistic, but we've got 60 cases and the courts have never bought the
argument that new restrictions create community liability.

When there are highly restrictive regulations prohibiting all development,
I've been surprised. All the regulations that have been contested to the
appellate court or state supreme court so far have been sustained. I wouldn't
have expected that. The courts tend to look at the impact to the landowner,
how much he paid for the land, the taxes, etc., to decide whether there is a
taking. And they've been deciding there is not taking.

WIENER CADET: "

"We are studying a project in the county of Oneida in New York. We have
"* proposed a levee on the left side of the creek, which is more developed than

the right side. We came up with the combined solution of structural on the
left side and nonstructural on the right side. My question has three parts.0 With the levee on the left side, there are some project-induced damages on the
right bank due to higher flood levels with the project. Assuming that the
only engineering solution is relocation, would it be appropriate to propose
some form of monetary remuneration in lieu of location if the property owner
prefers to remain? And what form could the equitable legal and acceptable
compensation take (that is, lump sum damages, or what other)? If no type of
remuneration is appropriate, would the owner have the option (.f remaining in
the floodplain, assuming the owner's building doesn't adversely affect the
functioning of the project?

KUSLER:

I think I understand the first two questions okay, but I'm unsure about
the third. Could you restate it?

CADET:

If no type of remuneration is appropriate, would the owner have the option
of remaining in the floodplain, assuming that his structure, building, doesn't 0
adversely affect the functioning of the project?

KUSLER:

I don't profess to have a good handle on the whole area of the law of
federal liability of flooding. But in general the federal government has not -
been held liable for increasing flood heights on private land due to
construction of levees. On the other hand, there is a whole series of cases
that says that if the federal government--by a flood control
structure--actually inundates lands or makes it wet, it can be liable.

The facts of the situation would really dictate the outcome. Is the
landowner flooded every year, once every 500 years? How often, how severely,
and so forth will tell whether compensation is due for project effects.
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.J The second issue. I think the flowage easement of some kind is a very "
familiar technique to compensate a landowner.

Regarding the third question, it all depends on the regulations. If .
you're talking about floodplain zoning, the fact that someone is going to be
nore severely flooded than they were before--if so, they're usually in
.ionconforming use. If you're talking about the possible treatment of a person All
in terms of condemnation laws, I don't know if you can allow someone to remain

- on land you've condemned for a project. I'd need more specific situational
facts to react well to your third question.
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FLOODPLAIN REGULATION: EFFECTIVE WEAPON OR PR SLOGAN? S.

By

COL Gerald E. Galloway, Jr.

United State3 Military Academy

"INTRODUCTION

Much has been said, by those interested in the reduction of flood

damages, about floodplain regulation. Advocates of nonstructuri.l approaches
to flood damage reduction believe that floodplain regulation should be a major

-- weapon in the arsenal needed to carry on this battle against flood losses.
. Since floodplain regulation has been around, in one form or another, since the

"earliest days of nonstructural awareness if not flood control the question
that logically follows is, "How effective is regulation in carrying out its
segment of the flood damage reduction mission?" Is it an effective weapon in
"the battle or is it Just public relations gimmick--a slogan to be used to

placate those who want something done in a nonstructural mode. What is Corps' j
. " role in regulation?

This paper briefly reviews the development of regulations for the
floodplain and discusses the purposes of such regulations as well as -. '

identifies those involved in the regulation process. It then provides an
assessment of the effectiveness of regulations and a discussion of continuing
"use of the floodplains in the face of regulations and the role of the
regulations with respect to protection of the environment. Based on these
general discussions, the paper concludes with the presentation of a series of
issues that must be faced in the continuing efforts to improve the
effectiveness of floodplain regulation in the nonstructural approach to flood
damage reduction.

Regulating the Floodplain--A Review

The Federal role in flood damage reduction dates back to the middle part
of the 19th Century when the Mississippi River Commission, acting through the .-
Corps of Engineers, assumed some limited responsibility for flood control in
the Lower Mississippi Valley. This activity was expanded slightly in 1917 and
1923. Finally, in 1928, the Corps of Engineers (again, as a representative of
the Mississippi River Commission) was assigned full responsibility for the
Lower Valley. In 1933, we saw the addition of the Tennessee Valley as an area
of Federal flood control interest. In 1936, with the h1ood Control Act of

* that year, flood control in the entire nation became a Federal responsibility.
In the fifties Gilbert F. White aud oLhers published analyses of activity in
the nation's floodplains. It was then that attention began to turn to
nonstructural approaches. (White, 1953, 1958; Hoyt and Langbein, 1955). For
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at least 30 years, the primary focus of damage reduction was on "control"
through dams, levees and other structural works. The University of Chicago's
"Geography Department spawned several papers on flood damage reduction that
brought to the nation's attention, in the early 1960's, the need for a
nonstructural approach to include a viable program of floodplain regulation.
Passage in 1965 of the Water Resources Planning Act (PL 89-90) reflected
concern for development of a comprehensive program of flood damage reduction
that would be both structural and nonstructural in its approach. The 1968
National Flood Insurance Act (PL 90-448) offered insurance to persons living
in the floodplains when the community in which they were living had approved
"floodplain ordinances. This rather weak approach--there was limited
participation--was given teeth in 1973 with the passage of the Flood Disaster
Protection Act (PL 93-234) which not only required the purchase of flood "
insurance for Federally svpported projects but also, more significantly,
required insurance purchase by anyone locating in the flood-prone area and
seeking a Federal mortgage guarantee. In effect this made the National Flood
Insurance Program (NFIP) mandatory rather than voluntary for most communities.
Publication by the President in 1977 of Executive Order 11988 forced Federal
agencies to commit themselves to avoidauce of the floodplain in their projects
and in Federal projerts in the communities which they supported. This push
was supplemented in the same year by Executive Order 11990 which established
the Federal interest in the preservation and protection of wetlands and tied
this to wise use of the floodplain. What is important is not the history
itself but the recognition that in the 54 year history of major Federal flood

. control action, nonstructural activity has come on to the scene in force only KfJ

within the last few (10 to 14) years. Regulation, once an afterthought has
been given credibility by the strengthened National Flood Insurance
Program--circa 1973. Flood insurance is available to individual property
owners only if their local government participates in the NFIP and iruplements
a program that includes floodplzin regulation.

Components of Floodplain Regulation

Floodplain regulation consists of any number of tools used by the
gcverning body (Federal, state or local) to control the use of the floodplain
(Kusler, 1976:37). They include but are not lim'.ted to:

Zoning--the division of an area into districts or sectors to which various
standards of occupance are applied.

Subdivision regulations which control the division and sale of lands. The
review of subdivision plans provide opportunities for the local community to

* .contain activity in the floodplain.

Building and housing codes which control building design and specify
minimum flood elevations.
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I . Special regulations which include such items as riparian vegetation
control and control of encroachment on the floodway to prevent activity within
these key areas of the floodplain.

Comprehensive planning which provides a holistic, systems approachi to
integration of the floodplain into the overall structure of a community.

- Permits which control specific actions within the floodplain. The

requirement to obtain permits may not specifically relate to the reduction of
flood damages (e.g., pollution control) but does affect the activity in the
"floodplain.,

Purposes of Floodplain Regulation

Why regulate? According to the Water Resources Council's Floodplain
" Management Handbook (Flood "oss Reduction Associates, 1981b) floodplain

regulations can serve to:

Prevent, in flood-prone areas, new development that could result 4.n loss
of life and excessive damage to property.

Reduce the potential for loss of life and property in areas already
"developed.

• Protect unwary byers from purchase of property in flood-prone areas.

.Prevent encroachments that decrease the flood-carrying capacity of
floodplains and that could, as a result, cause flooding in other areas. -

Reduce public costs for emergency operations by reducing the extent of -i

floodplain occupance and the resultant need for recovery and rescue
operations.

Reduce the need for future expenditures for construction of flood control
facilities by limiting floodplain occupance.

j . Preservin;g natural floodpliin values from ecologic and aesthetic
viewpoints. Zhese are not the goals of the regulation program but rather what
regulations c n do. Obviously, each and every community does not establish -

its regulations to meet all of these purposes. They represent "the breadth of
possibility."

Who Regulates: Why and Why Not? "'1
Many instrumentalities of government play roles in floodplain regulation

activities. At times the Federal government through permit programs such as *.,.•

. Section 404 (PL 92-500) becomes heavily involved in the actual regulation of
activity in the floodplain. In a similar manner, many state governments,

II
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6 either because they possess an effective state level system which protects
* "multi-counties properties or because of a reluctance to delegate these

responsibilities to the local level, may also exercise control over the
floodplain. When properly delegated the responsibilities by the states,
cities, counties, planning boards and other instrumentalities of local
government can carry out effectively the mission to regulate the floodplain
and it is these lower-level activities that in fact cxercise the majority of O'
floodplain regulation activity (Barker and Morgan, 1979).

Perhaps a critical question is why would a community want to regulate the
floodplain. We know what can be done with regulation--the purposes--but do we
know the why of regulation--the goals? Steve French and Ray Burby, in
evaluating the state of the practice of the management of the floodplain
(French and Burby, 1980) found that most communities had two basic goals in
mind when they established regulations. The primary goal was to reduce
property :oss. A second goal was to protect public safety. Other goals in
the minds of these communities included reduction of damage to public
property, reducing erosion and sedimentation, preservation of natural areas,
preservation of open space and maintenance of good water qualty.

Californians emphasize that "each new structure constructed at an
inadequate elevation or in the wrong location presents a future problem for
local government to solve through use of its most scarce
commodity--money. . " (California, 1980:69).

The above answers reflect the responses of officials responsible for the
regulatory activity and might be somewhat PR oriented. Perhaps if the truth
were to be known, I would guess that those communities and activities that do
regulate are those that either have a demonstrated need to participate in the

National Flood Insurance Program--the constituents pressed for this
-u participation and have evidenced the need for it--or are those communities

with a sincere interest in planning for the future--communities that have
developed an "environmental" awareness.

Communities that do not participate in regulation of the floodplains are
those that are capable of dealing with the economics of flood losses and that
typically have a limited urban area affected by the flooding. In these
communities, areas in the floodplain are either of little value in the overall

Sfiscal structure of the community or are underdeveloped. Given these
circumstances, they either cannot anticipate a need or do not wish to be
burdened with the strictures and structure of regulations. Since it Is
generally accepted--by the uniformed--that floodplain regulations drive down

: land values and substantially increase the cost of development, many
communities find great opposition to regulation from development interests. i
The California study (California, 1980) found that, 'basically there is no
economic incentive to the landowners or real estate developers to encourage ]
floodplain regulation. These special interests benefit from diffusion of the
costs . . ." of protection. They note that local governments are sensitive to
"development interests, In addition, the acceptance of such a regulatory S
program by a local community brivgs with it responsibilities for carrying out
the program with little fiscal support from the state or Federal level to aid
with such new program costs.
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EFFECTIVENESS .0

How Effective is Regulation?

What is effective? Ray Burby, Steve French and Ed Kaiser (1980) in
developing a Conceptual Framework for Evaluating Program Effectiveness,
indicate that an effective program is one that "produces the desired results." 0

The only problem is, %e cannot define what we want--what are the desired
results? The goals and objectives of floodplain regulation are not clear or
at least not universally accepted. They vary by locale, the "per. andlity" of

.. the governments involved, and the nature of the flooding problem.

Burby siggests that once- we establish the "desired results" such "
effectiveness can be determined through cost benefit analyses of the various
programs, a priori or post facto impact assessments and through program
evaluations which provide retrospective looks at the programs. Few efforts,
however, have been made to carry out such evaluations.

How extensive is the regulatory activity? Since participation in the
NFIP brings with it mandatory responsibility to participate in th6 program
either in an emergency or regular program phase, one can assume that the
greater than 16,500 communities in the program are providing aome form of
"regulation. Over 1,000 communities in the regular program provide a much
stricter form of regulation than do the remaining 15,000 in the emergency
phase, with the most significant difference being the ,eed for communities in
the regular phase to require residential buildings to have their lowest flood

* above the 100-year flood elevations and to have non-residential buildings be
either flood proofed or above the 100-year flood elevation, and to restrict
all development in a floodway.

How then do you measu:.e effectiveness? One method would be to evaluate
the performance in limiting invasion of the floodplain by new development. A
second method would be to evaluate the ability of the regulations to limit
future development. Quite obviously, some efforts can be made to quantify the
former while the latter requires judgement on the part of the experts

concerned--either those at the local level or those who possess national
expertise. Burby and French conducted a detailed study of 1203 local "
jurisdictions to evaluate both ca3es--past performance and the expected
future. A similar study was undertaken by Sheaffer and Roland, Inc. (1981),
for the Flood Insurance Administration, with a focus on a detailed examination
of 21 communities. Sheaffer and Roland sought to determine what would be the
future development in the floodplains of these communities under three
scenarios. In the first case, development would continue without regulation. .
In the second case, moderate regulations would apply and in the third,

stringent regulations would be used.

Effectiveness: When Does Regulation Work?
Not surprisingly, both Burby and French, and Sheaffer and Roland .

Qiscovered that a regulatory program works the best where there is no one to

regulate. That has also been my observation. When there is little activity
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in a floodplain and plenty of non-floodplain alternative sites available,
floodplain regulations are easy to install and serve well to keep out
development. Where alternatives are limited, the regulations will be less
successful. Burby and French attempted to review program effectiveness by
examining invasion of the flood plan after institution of regulation and found
little correlation, in the aggregate, between regulations and the rate of
invasion. At the same time they found that 62 percent of the regular phase
and 49 percent of the emergency phase participants rated their programs as
effective. It would appear that, to the floodplain managers, effectiveness

' .. can be judged from success in ensuring "safe" development in the floodplain
rather than by strict reliance on prevention of invasion.

They also found that a significant decrease in program effectiveness
accompanied development. Sixty-two percent of communities with little
existing floodplain use and many alternate sites were rated effective in their
program, At the other end, only 49 percent of communities with moderate to
heavy floodplain development were rated effective.

In examining which types of regulation proved to be the most effective,
they found that in all cases, elevation and floodway regulation were
considerably more effective (+20 percent) than zoning and efforts made to
control subdivision activity. %

In carrying ou, their projections of activity in the floodplain under the• evlrnmetathree scenarios ,ef t .Sheaf fer and Roland examined economic, social and::_...l

environmental effects.

When there is no regulation of the floodplain, losses sharply rise (7i
percent in 12 years), housing units in the floodplain increase (35 percent)
and there is i sharp rise in conversion of open floodplain ]and to urban
purposes. A•en moderate regulatory steps are taken--mo.erate being
application of current NFIP requirements--the losses forecast for scenario I
would be reduced by 85 percent, housing increases by 78 percent and land
conversion by 36 percent. Under a stringent rule scenario--no development in
the floodplain--flood losses, housing starts and conversion actually decline,
albeit slightly. -04

Failure *

What are the characteristics of system failure? As can be seen from the
previous paragraphs, floodplain regulations are the least effective when the
floodplain is already developed and there are pressures for "morel" Speaking
from the local viewpoint, the man in the trenches, Carl Nelson of Orange
County, California (California, 1979:56) summarized his problems with[ floodplain regulation and in the process provided a good cookbook list of
reasons for program ineffectivenebc. His list includes:
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". . Uncertainty. In urbanized areas not recently flooded, unless there .G

demand or push from above--the state or Federal level--it is difficult to get
.* local officials to assume the responsibility for tough regulations. They are
. uncertain of their support.

Lack of data. Local officials are reluctant to press ahead with any
floodplain regulations in the absence of good hydrologic data. Poorly
prepared data are data that are taken to tesk and frequently represent a cause
for setbacks to the overall program. %

S-' .Costs. Regulating requires inspectors, maps and controls, all of which
1• cost small communities more than they are willing to put forth. -

Confusion. Differences in maps produced by Federal agencies, state
officials and individual engineers make it difficult to explain the
regulations to a court or an adjudicating body.

Cowardice or lack of ccurage. No one wants to tell neighbors that they

may or may not develop a given region. If there is some way to duck the
"issue, it is often easier to do so.

Errors. Preliminary distribution of incorrect flood hazard information
from FEMA causes a lot of wounds to the program.

Resentment. Who is deciding what is the 100-year flood and where is it
going to be. Why 100 years? Typically the Federal government is seen to be
the driving force--Big Brother. When there is a lack of belief in the
100-year flood, this becomes a distinct problem. To most people this
""distant" flood is the concoction of Washington and "why should they tell us
what to do?"

Property Value Loss. Most people believe, as was noted above, that when
"" zoning takes place or new regulations are imposed, the cost of construction

goes up and the value of the property goes down. (At a recent public hearing
in Suffern, NY, a resident of the 50 year floodplain being offered Federal
assistance go': up to complain that all of this discussion by the Federal
government about flooding was driving down the value of his propeity).

.? Is Floodplain Use Always a Failure?

Definitely, nol This, however, gets back to what is the desired result
of floodplain regulation. Is it elimination of flood damages, or reduction of
flood damages or wise use of the floodplain? White, et al (1958) and Krutilla
(1960), as well as many others, have stated that economics may well drive an
activity into the floodplain, where if it is not causing damages to other

~ "activities in the floodplain at that location or other locations, it may be
realisLic for Lhe acLivity Lo develop within the floodplain. The story of Lite

.4 Sprout-Waldron Division of Koppers Company in Lycoming County, Pennsylvania,

I'
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told in Jim Owens' very fine study for the Water Resources Council (Flood Loss S
Reduction Associates, 1981a), indicates that through a program of flood
warning, flood proofing and evacuation over 90 percent of the losses normally
sustained in a major flood are capable of being avoided. The decision for
Sprout-Waldron to remain in the floodplair rather than to move out of the
floodplain made good economic sense. Those who are familiar with the
development of inland ports recognize that one of the requirements frequently
associated with such projects, is the requirement that activitios located in
industrial parks created at such ports by the Federal project muit be
"navigation related. Frequently activities with navigation interests place
some of their facilities within the floodplain with full knowledge that
occasional losses will be sustained, recognizing that a combination of
flood-free and floodplain land is the most economic approach to their needs.

In the rural case, things are different. Since there are normally no
regulations, use of the floodplain for farming, might not be deemed a failure
of regulation, because even if such regulations exis3ted, farming would be
considered a use compatible with the floodplain. The conclusion, however,
that farming is a normal floodp.ain activity, is based on the assumption that
the economics--getting two crops in a three-year period (one flood year)--make
it profitable for the owner to locate in the floodplain and that the owners'
actions in developing the floodplain do not in any way hinder those of his
neighbors (Galloway, 1979). The assumption is also made that the flooded
farmer bears his own losses. Actual practice would tell us that one of two
things occurs. After making his two successful crops, the farmer may be hit
by some sort of flooding and rapidly decide that it is not wise to continue to
suffer these losses and that he should construct some structural protection on
his own. This created problems in the use of the floodplain in that the flood
storage lost means higher stages for someone else. In the second case, the
farmer looks to have someone pick up his flood losses. _1@

Do We Regulate to Protect the Environment or Eliminate Flood Damages?

"This may be the $64,000 questionl Again it is very difficult to define,
at least on a national basis, the specific purpose of the floodplain

, regulation program. Clearly, reduction of flood damages is a worthwhile
*. objective--so also is preservation of natural values. In most cases the

Spreservation of natural values provides a floodplain that is "structurally"
efficient in terms of flood conveyance. Since the number of constrictions on
the floodplain are limited, the natural app;uach is typically a reasonable
one. Reduction of the number of human activities in the floodplain prevents
further development, enhances the environaent and becomes a benefit to the 0
environment of the regulatory program.

The key, however, to evaluation of the relation between the environment
and floodplain regulation is cost. Can the goals of flo~d damage reduction be
accomplished while including protection of the environmcet as a secondary
benefit. Burby and French found that floodplain regulations were about half
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"as successful in reducing encroachment in natural areas as they were in 0
preventing future development in a floodplain area. They note that success in
preventing encroachment on the natural areas was considerably greater when the
objective and the program became a state one rather than a local oi~e. Again,
there is an apparent reluctance on the part of local managers to get tough

( when the goal is not mainline.

The above indicates that while local managers recognize that natural
areas are subject to some form of limited encroachment, rather than sacrLfice
the "salability" of the entire floodplain management program by establishtng
very stringent rules to protect natural areas, they see that it would be
better to have "looser" rules that might allow development that would go into
natural areas There is clearly a presumption that if too big a bite is taken
in regulation, the entire prograu may fail.

The current disputes over Section 404--pollution control or wetland
control?--legislation highlight the sensitivity of many people to the apparent

4 use of flood damage prevention regulations to carry out ervironmental goals.
Even such regulations as California uses to control damage to riparian .-
"vegetation are seen by many people as using floodplain management as an excuse
to enhance the environment when the mission to enhance the environmeLlt had not
been established.

THE PAST AND THE FUTURE

• ~Summary"

What does all this mean? It clearly is difficult to tell how effective
"is floodplain regulation. It is a useful weapon but certainly not the only
weapon. It can be said with some degree of confidence that the longer you
wait to impose regulations, the more difficult it is to get them accepted. --
"Once the floodplain has been invaded, regulation is more difficult, even
though the need for the regulations are more apparent.

The experiences of the last 15 years, as well as look at what is
happening today say that the floodplain regulation responds best to
"incentives, albeit negative incentives, If the local communities understand
that noncompliance will result in action being taken against them, they tend
to comply. If regulation is PR, it is recognized as such. Here the Corps
often can provide a much needed push. If the Corps is serious, it will argue
"for strong regulation in support of structural-nonstructural plans.

Extreme care must be taken in looking back over the effectiveness issue S
to define what is the real objective of the regulatory process. It is
certainly not to prevent any use of the floodplain. There are logical uses of

* the floodplain -hat do not constitute a failure of regulation. Failure must
not be automatically assigned to a program that does not control encroachment
on natural areas. Nowhere is environmental enhancement or protection assigned _
as a primary mission of floodplain regulation.
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Patience is a virtue and patience in the business of regulation is oost
virtuous. One must not lose sight of the fact that while flood control has
been around for over 50 years, nonstructural approaches are new and their
implementation takes time.

Questions for the Future

There are many issues that need to be faced in developing an effective
approach to floodplain regulation:

Good information is needed to provide good regulations. As was indicated
above, one of the reasons for a failure in the effectiveness of regulation is
lack of data. People who want to jupport good programs need to have the
ability to support those programs with data that are sound. Can we pay the
price? This will require close coordination with FEMA.

A question that must be asked when there is failure of floodplain
regulations is, "Did the local people decide that by invading the floodplain,
they would force structural solutions?" As was indicated in a recent study
(Galloway, 1980) of the effectiveness of Federal nonstructural programs, steps
must be taken to insure that when regulations are required of a community by a

. Federal-local agreement, there is a clear understanding that if the
regulations are not implemented, there will not be a bail-out through some
"sort of structural program.

Similarly, systems economics must be brought into assessments of
"floodplain regulation effectiveness. Going back to the issue of the farmer
who says it makes sense to farm in the floodplain if in two out of three years

"* he gets a crop, we must insure that our analyses recognize and cost out the
fact that when the farmer does not get a crop he may look for some sort of
government aid. The cost of providing this aid must be included in the
effectiveness equation.

A thread running throughout th. entire literature on floodplain
regulation is adherence to the concept of the 100-year flood as a "standard."
Our lack of certainty about hydrology leads one to speculate that there may be
problems ahead. The same regulations that control development to greater than
100 year flood elevation will be cited as the catalyst for bringing
development into an area subject to the 500-year flood. Couple this with the
current effort of the Reagan administration to reevaluate (and possibly
reduce) the 100-year floodplain standard and the problem becomes worse.
Letting people in the 100-year floodplain, regulated to the 50-year level, S

"A#_ could be a disasterl

Most of the literature on effectiveness of floodplain regulation is
focused on the urban situation because the urban situation is where the
NaLiunal Flood Insurance Program applies. The rural areas generally have been

*. ignored. It is not too early to remember that tomorrow's urban problems are
today's rural problems and that broader based regional approaches will provide
some substance to this regulation. Burby and French see that a land use
management paradox exists. Most attention is focused on regulating already
highly developed floodplains, yet we know that success in those areas is hard
to capture. Little attention is placed on underdeveloped areas where the
chance of long-term success is high. Here the Corps can lead the way.
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• 0 The problem of floodplain regulation cannot be overly generalized. 0
. Flooding is caused by a series of problems that are geographically oriented.

Certain urban flooding, ice jam flooding, and flooding that comes out of the
hilis create requirements for unique regulations, regulations that may be
parallel to those that have previously been discussed (California, 1979).

Several studies have pointed out that education is a major problem. For 6
25 years we have been trying to convince people not to live in the floodplain.
Wl ile they do not perceive a problem of flooding, they do perceive that
regulations are going to cost them something either through a reduction in
land values or increased taxes to support such programs (even though there is
much that would say that this is not the case--regulations do not overly

I' impact on cost), (Muckleston, 1981:72). As with many professions, the problem .01may be that we are talking among ourselves and not talking to the public. A

recent poster prepared by the State of Louisiana and the League of Women
Voters notes that "Water Will Rise." Obvious to us, yes; to others, no. More
neeas to be donel

Additional attention needs to be paid to regional floodplain regulation.
The emphasis now on community regulation through the NFIP leaves unanswered *
the problems of future development in rural areas and the ties among

communities. The few states with regional regulatory programs provide a guide
for others for action that must be taken in the future (Platt, 1982). Federal
agencies can serve in this arena as facilitators.

The social impacts of regulation wust also be consideied. Annabelle
Motz, in a well-thought-out (Motz, 1978) paper on zoning as a nonstructural
alternative, points out many of the pitfalls connected with the entire issue
of zoning and zoning in the floodplain in particular. In many cases of
regulation we find the affluent deciding what is good for the not so affluent.
iExcessive commitment to some regulatory programs can be in fact a commitment OI
to programs that we do not really understand or want from a social
perspective. Full understanding of the social impacts of floodplain

"* -regulations is an imperative.

Lastly, we must seek to limit changes in direction from Administration to
Administratior and ensure that vrords and deeds gv together. Major efforts by
the Carter Adhinistration to vocally support nonstructural activity were not
accompanied by the fiscal support for these programs from highest levels
(Galloway, 1980b). This quickly led people to believe that there was not much
to the programs. The Carter Administration supported environmental protection
as a subset of floodplain regulation. Now we see messages from the current -401
Administration that would indicate that this support will not continue. We
are back to che uncertainty problem.

Conclusion

I have offered problems and challenges. Do you have solutions?
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PANEL V, FOLLOWING GALLOWAY ADDRESS

WILLIAM HOLLIDAY:

Col. Galloway's discussion was outstanding. He covered the whole ground, made
some excellent points. At one point, you said there's some question as to
which flood we should use, whether it should be a 100-year flood or some other
flood, and the thought occured co me that maybe we should first find out which
"100-year flood is the 100-year flood we should be using.

I think you had three basic messages in your presentation about the extent and
effectiveness of regulatory controls: the question as to if we had continuing
floodplain development, was that truly a failure of in regulations, and is the
environmental protection the unspoken or underlying reason or justification
for regulatory controls. Regarding the extent of effectiveness of regulatory
measures, in the Corps of Engineers, in planning our projects, we have
presumed that regulatory measures will be effective in controlling development
in conjunction with struntural plans. And we have seen no reports that have
in them as one of the items of local cooperation that local interests must
adopt and enforce floodplain regulatory controls, as appropriate.

SYou never really spelled that out. We don't specify exactly what we mean. We'i
have presumed that they would adopt a full set of regulatory controls probably

a two-district set of zoning ordinances with a floodway and a floodway fringe
area. I think we also presumed that they would be participating in the FIA
program. But I have concerns, and they are what regulations actually have
been adopted? What kinds of agreements at the district level are you really J

* requiring when you sit down and enter into a contractual agreement with the
locals? Are you actually asking them, "Show me some evidence that you are
participating in a national flood insurance program or regulatory program."
Are you asking them, "Let us see a copy of your floodplain zoning regulation."
Are you reviewing it? It is an adequate regulation? It is really what you
had in mind? When you added that A, B, C item in there, you might ask
yourself, "Why did I add that if I'm not ever going to think about it again?" 7?.1
And I think we have to luok more closely at that.

In formulating projects we are assuming that the most probable future without
any project includes adoption or presumes adoption of the floodplain
regulatory controls. But I don't think we really have a good handle on what
that really means either. As you indicated, there's all kinds of scenarios .1
that an economic and a land-lease expert could think about in trying to
project what that most probable future is.

With regard to the failure of regulatory controls, if we had continuing
development in an area where we had planned the project, and it has been
authorized and we constructed it, and we had an A, B, C requirement, and yet

"" development continues in the floodplain area, who's responsiblc? Are the
-" local people responsible? Do we ask them to assume responsibility? I think

that we do have some responsibility. I don't think as an agency, we're giving
it serious consideration at all.
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Regarding the environmental aspects, I think th3t environmental objectives are
good, valid considerations. There are often locational environmental
advantages for locating on a floodplain just as there are economic locational
benefits often for locating on a floodplain.

I have a couple of points that I picked up during the day that I think

something needs to be said about. Len Patushewitz said that formulation is
the key. We have to integrate this into fornulation. I really agree with
that. There were a couple of comments earlier with regard to advance warning

systems. Several districts were concerned that if they made a serious effort
to develop a warning system they are going to steal the cream of the benefits
off of some possible future structural or nonstructural measures. And the
advice given twice today was, "Well, just assume that the warning system is
just a temporary measure, and we are going to build a structural solution or
we are going to adopt some other nonstructural measure to eliminate the
problem more permanently." And I can't let that comment go without further
comment. Unless I'm misunderstanding, I think that is wrong advice. I mean,
if a warning system is going to work for the next 10 years, what logic is
there to saying that it's not going to work for the next 90 years? And if
your structural or other measures are not incrementally justifiable over and
above a warning system, then so be it. But that's just the case. I think
when you let that kind of reasoning get into your analyses, you're not doing
justice to nonstructural planning, and that's what we're here for. Someone
may want to respond to that later.

I think we need to take a much more incisive look into the NED manual and the

way the economists tell us to evaluate the nonstructural plans, particularly
with regard to relocation--evacuation and permanent relocation. I think we
need to ask our economists to look at that in more depth, because there are
some institutional and some financial arrangements buried or kind of hidden or
confused in the economic analysis of what we're doing. And I hope that we'll -li

get into that later in the conference.

JON KUSLER:

There are a couple of points. Do you think that the 1965 flood control task
force said we'd have to look at net benefits in terms of comparison to all
other lands in the community and region rather than just benefits in terms of
what you do with the floodplain. That's rather key if you really are
concerned about costs and benefits. It obviously alters the whole picture.

And then open space with a floodplain does become a very practical alternative
for the federal government or the state or the community as long as you're
looking at putting money into all land and at what kinds of benefits you're -
going to get out of them.

It does seem to me that if the Corps is ever going to take an honest -- and
it's really a challenge -- an honest look at what's in the national interest
or state interest (and of course there's guidance from the administration, or
congress), you have to get the broader picture. .0

A couple of positive points about regulation is one of the things which has
come out of the center. As we've learned, you have to get the sense of the
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benefits of the regulations. They're hard to measure. They hav-n't come
simply from the community having s;ome regulations, but rather that banks have
"not been giving money out unless it's secured, particularly during tight
"times. And they've been more effectively enforcing regulations more often
than the community has, and by the fact that somebody has to acquire flood
insurance. They get a pretty good idea that they're Li a floodplain. And a
lot of people didn't even know they were in a floodplain or the elevation of O
the 100-y -r flood. And I think this education combined with having the maps
available and having the people go through the procedures should not be
underestimated. I think it's a very important component. I think it's also a
very important education component in terms of where you invest your public

* facilities, in terms of the local government -- where they are putting their
bucks for roads and sewers and so forth. I th-nk sometimes the benefits are
more subtle. 7 really think that with all the limitations of tihe FEMA
mapping, etc., at least that they've been really useful in education,
awareness.

The,-e's a companion report to this; it's one of the appendices. "Strengthening
* State Floodplain Management," which the Association of State Floodplain

Managers did, is also available. One is called, "Innovations in Community
Floodplain Management." I took a look at 150 communities that were suggested
as having very innovati--e programs, and then narrowed it down to 75, then
wrote profiles of those 75 communities. And that's appendix B to this thing,
available from the Hazard Center', and I was trying to draw some conclusions of

* why community innovation.

* .As you probably would guess, one of the first things that gives rise to
community innovations is that the federal government is not going to pay all
of their cost3. That is, as long as a community has the prospect of a flood
"control structure to solve its problem, It very rarely innovates unless it has

-j some other objectives such as protecting some birds or bunnies or something
* like this. As soon as the community was told that it was an unfavorable

cost-benefit ratio, or that it couldn't be done trr technical problems, then
they got creative. And that was an objective conclusion. I was challenged to
find a creative community as long as it believed the federal government was *

there to bail them out. Communities have been getting more creative because
the federal government hasn't been bailing them out for a while. They're
beginning to really get the sense that the endless spoon is just not going to
be there. And it's just beginning to dawn on some people, particularly with
liability coming in there.

When a community gets the idea they are just not going to get all their costs

paid for Ghem, then they begin to start looking at it in terms of "their"
proulem. They have to solve it. They begin to do some multi-objective stuff. ...
And that's again where I see the Corps is playing a really important role.
Their open space, urban renewal, flood control structures in some areas,

" regulations--it's putting it together where it's going to serve multiple
objectives, and thit becomes attractive to communities.

I've been working on a housing committee with the American Bar Association
this last year and a half, and this consists mostly of developers. They're
very interested in hazards, they're inter'ested in private incentives, from tax
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. credits to the Flood Insurance Program, etc.; but the other thing that they're
"- interested in is that most development that's occurring--if you're talking
/ about major commercial, industrial, residential development--it's not on a

part and parcel basis anymore. They feel that there's been inadequate
attention at the federal level -- and I would agree with them in terms of
FEMA, maybe the Corps -- ii looking at the problem of mitigating the hazards
in terms of whole projects, 5000 acre projects, 10,000 acre projects, 200 acre

* projects. That with some creativity, the proper kind of technical assistance,
good maps and so forth, you can often get your cake and eat it too. You can
get what you want out of a project in terms of bucks, lets say clustering or ..

condos, and leaving the whole floodplain as open space. And you can meet
environmental objectives and flood loss reduction objectives. And the tax
base in the community is protected. Anyway, that's an area that I think
really needs a lot of exploration on how you get your cake and eat it too, and
I'm convinced that it is possible. -.

JOHN BELSHE':

_ C Well, I guess as the final panelist on the final panel of the day, I could
mimic some of the words that Col. Galloway started with. It's a comforting
position to be in, and perhaps because of that I'll reflect back over the day.

* •And it comes very easy because I commend you, Colonel, for a feat I thought
covered the required material very well and in a way which set off a certain -
counterforce on things which had come earlier. I commend you for the sense of

I balance having been brought to it -- a balance particularly, it struck me, in v'gO
pointing to rural models as well as urban models. "'

Lisbening tnis morning, I found too easy a drop into almost totally urban

life, occupancy, problems of man; and that continued even into the afternoon.
You brought. us back to reality on where flood control planning goes; a great

U deal does go in those areas. There is an applicability here. You also gave J*4
"us symmetry - perhaps not intentional, but it was there, just as the whole

. meeting has had a balance of duals here, nonstructural implies the structural,
regulatory implies the non-regulatory. And I think both of those perhaps have
brought the discussions today down to a point that I would like to encourage
participants to be sharing a bit more in.

Even our histories tend to be buieaucratic histories. They're essentially the
effects. This happened as an effect to something else. We haven't talked

*.. enough about the causes, what drove us. I tried to think back to matters like
"•- the channelization areas and the intense excitement that that generated in

areas like this. Or the realities of a Hurricane Agnes to this immediate area
where there's a greater constituency along the east coast. We've seen those
many times, and I think we must not lose site of those. I wanted to move from
this to talk w.ore to the question of the binary classification.

S£If you're going to talk about nonstructural, you're almost using the twofold
classification; you have to go and talk about the structural if only to give

emphasis to what you are doing. I imagine the audience is sort of shrugging -1
at this point and saying, "Well, we've moved beyon' that, we're already

- *" talking about mix. We're very seldom talking cleanly structural,
nonstructural; we're talking mix recommendation." But that's not really
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enough. What we talked about here is really a change from what has been
essentially a single-purpose type planning which we have often approached
flood control with to what now has to be a multi-objective type planning. And
I certainly will be speaking -- and I hope these words are a little bit of a
precursor -- to the panel tomorrow. I will be speaking, have been speaking,
very much from the standpoint of the ecological values, ecological purposes,
of how that broad area, geomerphically, botanically, ecologically, defines the S
"floodplain.

Again the thoughts go back to the channelization, because at that very same
time another report was appearing in the other agencies. This was the
so-called action report coming out with a number of state fish and game
commissions. And what were they pointing to as the deficiency from the '
ecological standpoint of water resource funding? Essentially three things:
"for resident populations, a diminution, a loss, an absolute loss of wintering
forage areas; for migratory wildlife, a diminished opportunity for resting and
feeding; and finally, for the aquatic habitats, a loss of free-flowing
cold-water streams. In these three matters are a point to be considered in a
discussion about structural measures or the counterpart, how broad the
nonstructural measures should be.
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DISCUSSION FOLLOWING GALLOWAY ADDRESS

FRANK INCAPRERA:

I guess the bottom line from all of our speakers today is costs.
Everybody refers to the benefit analysis as if it's a magic game. Whatever
you can think of doing, we can come up with benefit numbers. Well, we've
tried that for the last 12 years. And on the nonstructural plans that we
first addressed were relocations, raising of properties, and thing:; like that.

In our area we have found out that, economically, you can't find anything
more than taking care of about the 10 year floodplain. In an urban developed
area, that leaves a very big residual damage that, you can't justify dealing
with economically,.

Another thing we've talked about today are the warning systems. They may
"be good to look into because we may not have the money for structural
projects. The costs of warning systems are less, so we need smaller benefit

numbcrs to justify them. Probably most of those benefits will come from
industrial sources. What you can save from residential bases won't be much.
Of course, the value of lives is always important, but we don't have consensus
on monetary evaluation of that. We put life at the top of the list in actual
consideration anyway. Another thing we cannot measure is the anguish that
families have in separation from homes, friends, schools, etc.

"Finally, I think we have to be aware of the real world aspects of
"planning, which apply to nonstructural measures as much as to any other
"en.deavors. Our control of people is very limited. When we think of what we
might like to implement, we must be mindful of this. We were talking earlier
about controlling development on the fringe areas. We can't really do
anything. Local governments are going to let people develop and control their
own discharges. It's a frustrating problem for our hydrologists to hear
lawyers say, "They can't do that; we won't let them." Yet all the comraniities
let them do as they please. And we still have to come up with future mapping
and try to plan a project with them. We can be optimistic, but we must cope
with a world of behavior like that. 4

DALE KLEMME:

I'd be the last to defend developers per se, but what you described,
Frank, was not a problem of developers. It's one of local governments in
developing and enforcing building codes and ordinances. It's the city's fault
if a developer is accommodated and helped to build in a location which causes
grief to owners of homes there five years later. The city should have
prohibited that in the first np!.e.

For the most part, developers don't mind rules, r '•ulations, and
ordinances. Sc long as they're aware of them "up front," they are adequately
explained and consistently administered, and predictable. If they have the

rules they don't mind playing by them.
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COLONEL GERALD GALLOWAY:

I think it's rules made after construction has started that makes
developers nervous. No question about that.

KLEMME:

S-And they have good reason. It's poor government to make rules after the
fact.

GALLOWAY:

If I may comment on what someone said about benefit difficulties. I teach 0
water resources management to 61 seniors and a few juniors at the academy.
"They looked at this problem as directed to sketch it out -- showing the films
of Prairie du Chien, and all the information. And they said, "Why are you
people in the water resources business so fixed on dollars and economics when
all the other federal programs look into social and ecological benefits and
don't have all this detailed analysis?"

"I think one of our problems is that we've gotten caught in this little
circle of very tight economics, and I'm not sure we have the strength to bust
out of it. We're trying to justify things that do intuitively makes sense,
but they can't meet the numbers standards of OMB. I don't know what we do

tQ about that. "O

. ROBERT HARRISON:

I'll tell you what we can do about it. I agree with you. We have become
too centered upon economics. Economics is -- and I'm an economist and can say
it with no apologies -- economics is meaningless without goals or objectives.
This is one of the things that Colonel Galloway mentioned. I think if we
could end this seminar with nothing else but a few goals discovered that we'd
get a long way ahead.

It's obvious today that there is no agreement in this room about what
we're trying to do in this field. We've said we can't find it "here, here,
and here," but there's enough knowledge among us to put together some sensible

- aims. No one has stated any ideas about how economics ought to be responding,
"ought to be applied. How can it do anything if it isn't provided objectives

* to further?

It would be very good to focus on the objectives of nonstructural
S].planning, not only the objectives of the federal government but objectives of
.* other levels and all the interrelationships among those objectives. By that
• "means we might achieve some real understanding of what it is that economics

ought to bt analyzing, evaluating.

INCAPRERA:

I'd like to respond to the earlier observatiors of Dale Klemme. I know
there are developers of the sort you characterized. Unfortunately, the sort I

S".was talking about had control of the commission which governed a county.
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A Believe this or not, the emergency program was in '69. Harris County did
not accept it until '73 and the city of Houston didn't until '74 for those
very reasons -- developer's obstruction. The only reason they finally
accepted was because the law was passed that you couldn't borrow any money
from a national bank to fund construction of a home without it. Were it not
"for that law, they would have continued from then until now to build houses in
the floodplain that would certainly have been flooded more than once by today. S
I assure you of that.

KLEMME:

If local citizens allow that type of government, then they deserve the - -

problems that result. 0

"INCAPRERA:

The problem with that view is that there are large numbers of newcomers,
continuously, who are unaware of the situation. Yes, you'd be right about
deserving consequences of bad government, if there were full knowledge among
the people -- perfect information. In a dynamic change area like Houston,

' that knowledge is not attainable.

DAVID MILLER:

I've heard people alluding to the fact that the benefit-cost analysis
procedures ara not taking into account all the factors that they think are
important to decision making. I've understood Frank to say "'
justifiably - that the procedures we are saddled with now do not allow for
nonstructural planning. At least they don't allow for relocation projects to
be feasible beyond the 10 or 15 year level. There's a good study by HEC that
was done several years ago that follows the procedures that were given and .0
basically reaches that conclusion, too.

My question to this panel or the general issues forum is, "What are the
"things that they're considering not to be taken into account in the benefit-
cost analysis procedures?" If they can identify them specifically, then we

-* could possibly make some attempts to modify procedures and include them.

WILLIAM HOLLIDAY:

Well, the economists are attending a class down the hall, and they could
probably give us a lot of insight. I think a lot of the things people
mentioned today were difficulties in measuring benefits and difficulties in
"measuring costs, not that they were being arbitrarily excluded from analysis.

* But with regard to relocation and resettlement, permanent evacuation from
the floodplain, I do think that we are excluding some of our capabilities by
use of the regulations. I guess we have so to speak, "externalized" a lot of
costs. And we've externalized a lot of benefits. That's okay in economic ..
analysis terms.
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. But one of the problems is - let's say for example in the Tug Fork area,
"you have an awful lot of substandard housing. It's not decent, safe, or
sanitary. One of the benefits of a relocation-resettlement plan is providing
adequate housing. And a portin- of that cost of that program should be

- allocated to housing. It may be someone else's program; it probably is
someone else's program to pay for it. But the way that everything i3
externalized in our economic analysis it really doesn't identify the financial S
costs and what programs they're assignable to. It calls everything a flood
"control purpose. It says every benefit is a flood control benefit and every
cost is a flood control cost.

We need to look behind that and see if we can externalize some of the
financial costs and assign them to some other program recommend and get other -,
agencies and levels to cooperate with us to do that portion of the program.

GALLOWAY:

I think that represents a good request to the seminar to try and identify
those things that we complain about and see if we can put them on paper as a .0
list.

CHARLES E. SIMPKINS:

Bill, I've asked a number of economists about the institutional problem of
component costs and benefits allocations; you won't get an answer there. They
can't give an answer on their particular disciplinary turf in our agency,

* because it isn't a matter of the content of economic theory or method. It's
- not an intrinsic inadequacy of the discipline, formally, that determines what

they do in applying economics to the cases as given by Corps planning.

What determines what Corps economists do is the institutional and interest
group politics behind the process of government that gives them the
regulations and conventional practices which prescribe flood control economic
analysis. Some economists are ideologically committed, for one reason or
another, to the way analysis is currently done. Man; others aren't committed.
But all behave the same, as they must.

I sometimes fault economists because taey are doing an analysis I think
incomplete. But that's an unfair reaction of convenience and impatience on my

part -- like killing the messenger of bad news -- in most instances. I do
Sthink, though, not in jest, it's neither fair nor useful to ask economists to

solve our procedural problems in economic analysis, because the problem aren't
inherent in economics but in the politics of U.S. water resources allocation S
and the agency system.

JOHN BELSHE':

I'd like to address that too and suggest that perhaps you're asking for
things to incorporate into a model, David. I might dispute that that Denefit- . 0
cost analytical model is itself just too simplistic for today's needs.
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What I think is coming is probably something we've already seen appearing
in certain a-eas of natural hazards work. Certainly we've seen it emerging in
matters of health and drug enforcement. There are matters of risk assessment
approaches. There has been over the last 10 years a considerable literature
building there, particularly in th. National Academy of Sciences, and through
it some of the work out of OSHA or FDA and from other organizations concerned
with regulating matters at the individual level. I think aiding decision
making at the group level, the societal level, is coming by the end of the
decade.

I think it is there that you should look more for help then within the
rather narrow confines ýf what has evolved out of the benefit-cost
methodology. For example, we tend to drive a project now to a point of S
diminishing returns. We look to maximize net benefits. Yet, risk assessment
might more appropriately look at where the b/c ratio maximizes. It is the
alternative investment opportunities that may be societally more important in
attributing the flood risk they should accept in going forward with a given
plan.

Looking at a point like that implies in itself a considerably lower level
of structural protection than has been traditional. It would argue that in
itself enhances some of the nonbtructural planning measures. I think it is a
broader, more complicated model and not an attempt to extend the present,
rather linear model. I think the answers and the future are with the more

I encompassing risk model.

GALLOWAY:

But today we live with the model the senretary and OMB use, ana I think we
still have to come to grips with that.

MILLER:

1 hear a double standard being applied often, saying, "It's alright; these
things can't be evaluated with a benefit-cost analysis procedure." However,
when the report goes up the line it's evaluated with i b/c analysis procedure.

A And if the justifying numbers aren't there, it comes right back down, all nice
arguments aside.

Perhaps OCE has changed its orientation in the lact several years. I
would like to refer back to OCE's response to the St. Paul policy discussion
on the development of nonstructural alternatives. The policy discussion
suggested exclusion of certain amounts of project costs based on the fact that
they were not being done for the purposes of economic efficiency. OCE's
response was that the Corps of Engineers is not in the business of conducting
"social programs."

Are you saying that OCE has changed its view of nonstructural planning?
You'd now send a project to "aec Army" and OMB without favorable b/c ratios?
If you still aren't willing to do that, tell me that and I'll work on my
benefit-cost analysis procedures.

1
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.* BELSHE:

I think the latter is an easy one to answer because, as you should well
know, for the last two years you have certainly had that option. The net
benefit rules had been relaxed in principles and standards. We're now
anticipating rather a revision with the principles and guidelines.

I would certainly admonish -- and I think you recognize that policy is
.- policy -- that exceptions are made all the time. You only have to make a

good case. You must study a policy ruling in order to see how to couch your
argument. If you wish to try, move forward to the board. The board acts
nearly every time with half the projects having some aspect of exception to

Spolicy. Policy is general guidance.

But don't talk about a single model. The NED manual is not one model but
a set of models. Many of those are very modest attempts at groping for what I
was talking about -- moving into a broader area of risk assessment. You could
see that in some of the dam hazard safety discussions there. You can see it
in other parts of the NED manual. It's already there.

- JON KUSLER:

It seems, looking at community programs, that a very fascinating inquiry -
"would be not only "cost-benefit from a federal perspective," but, "How much is

I a community willing to cost share?" After having looked at their communities,
I think whats interesting is that communities define their goals much more
easily than the federal government defines goals because communities have
something very specific to deal with in terms of their own well-being.

I think an inquiry of that sort would lead us in some very interesting
airections, and I understand the administration would like to move us in that
direction. Very interesting in terms of goal definition and multi-objective
planning. If you can work with a community and evaluate projects in terms of

*i willing percentage of cost sharing, you'd get some very interesting stuff out
*" of that approach to evaluation.
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. ALTERNATIVE FLOODPLAIN MANAQEMENT LAND tEES:
ACHIEVING WISE LAND (BE

BY
FRANK H. THCfAAS

'The Nation's relatively limited supoly of floodplain lands has
provided and will continue to provide highly desirable locations
for a variety of land uses. Ove. tirra the types of land uses and
their competitiveness have continued to change. Always, floodplain

S41 land use had to accommodate the risk of losses caused by flood
waters. First, structural and more recently nonstructural tools
have been stressed as means for reducing flood losses. At the
time of the 1976 Corps Seminar on nonstructural tools, the concept
of a national floodplain management program and an aqenda for
improving the use of nonstructucal tools had been established. In
the six years subsequent, important progress has been made in

* utilizing these tools. The following discussion reviews changes
* bearing on land use competition and on associated nonstructural

tools. An agenda for 1983 is suggested.

!1e of the Nation's Floodplain Lands

SHistorlically in the United States, economic competition allocated
floodplain land use to the highest bidder, usually industrial or
"commercial land users. This situation was modified by development
"of land use zoning regulations beginning in the early part of the
twentieth century. It was further modified by the incorporation
of flood hazard and envitonmental protection ccnponents into the
requlations, especially during the past twenty years.

• Senior Pol cy Specialist, Natural Hazards Division,
"Federal Emergency Management Agency
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.This econctaic competition is based upon the traditional locational
advantages of site, such as flat land and water supply, ani
situation, such as easy transport corridors linking different
"transportation modes. However, twentieth century technology has
""permitted the relaxation of site and situation requirements for
many land uses and the twentieth century style of living has
permitted amenity directed uses to compete effectively with
commercial and industrLal uses for the occupancy of floodplain
sites. Lhited States citizens place high value on living on the
waterfront and having access to open spaces for recreational,
aesthetic, and environmental purposes.

Li In the emerging competition for the use of coastal and rivierine
f..oodplain lands, dwelling units, recreational and open spaces,
cultural and historic preservation, and ecological preservation
are often viable land uses. Where market competition has been

* judged to unfairly disadvantage these uses, community and State
regulations reserve use of some lands, for example, wetlands and
beaches. As level of living and technology continue to improve,
these land uses continue to become increasingly competitive for

.* the limited amount of floodplain land along the edges of oceans
lakes and streams.

Floodplains as defined by the 100 year base flood standard amount
. to seven percent of the Nation's land. Within the Nation's urban

"areas where land use competition is most keen, 16 percent of the
land is within the base floodplain (Cbddard, 1976). While
aggregate data on occupancy of these lands is not well documented,
several available statistics indicate trends. Since 1976, thited
States population has grown at the rate of 3 million annually and
now totals 232 million. The growth areas are largely sunbelt
cities, and especially coastal cities. Since 1976, the number of
flood insurance policies tripled from 608,000 to 1,878,000 in
1981. It is not surprising that 47 percent of these policies are
now held by occupants of four coastal metropolitan complexes
centered on Miami, Tampa, New Orleans, and Houston (Federal
Rergency Management Agency, 1982).

Competitive pressure for occupancy of inland floodplain locations
continues, though less concentrated than in the sunbelt coastal
cities. In inland areas there has been a growing awareness that
actions at upstream, crosstreamn and downstream locations in a

•- watershed can adversely alter flood hazard conditions.
Uhfortunately, national data on the effects of floodplain
"development are not available. Nevertheless, State and local
Floodplain regulations nore frequently incorporate sections
regarding fill in floodplains and develo-pment in upland areas
(Kusler; 1992). Moreover, successful litigation seeking to fix
liability for failure to enforce floodplain regulations is
attracting thie attention of government officials.

Competition for use of the limnited supply of the Nation's
floodplain lands continues to increase with growth of an affluent

water-oriented population. Fortunately, as discussed hereafter,
9 important progress has been made in advancing the understanding
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and implementation of floodplain management practices.

The Floodplain Management Agenda of 1976

-2 The proceedings of the Coros of Engineers' Seminar on
S Nonstructural Floodplain Management Measures and the Water
Resources CouncT-• 7-i--ied National Program for Floodplain
Management identify the major issues on the Floodplain Management
agenda in 1976. (Tang, 1976 and U.S. Water Resources Council,
1976). Major policy issues on the agenda are lack of policy
clarity and the presence of policies inhibiting the adoption of
nonstructural measures. The admonition of the Water Resources
Development Act of 1974 (U.S. Congress, 1974) to give equal
consideration to nonstructural measures found wanting for lack of
definition of planning objectives and institutional roles
consistent with national planning objectives and demonstration of

- a Federal interest in nonstructural measures. The nonstructural
Sthrust of Executive Order 11296 directing Federal agencies to

carry out flood hazard evaluations is found wanting for lack of
satisfactory implementation and monitoring provisions.

* Tnconsistent Federal cost sharing inadequate benefit-cost
* •procedures are cited as policies inhibiting adoption nonstructural

measures. Also cited are lack of coordination among Federal
agencies and lack support for State floodplain manarement.

SrTwo major sets of technical issues are on the 1976 agenda. First,
data and methods to analyze social and institiutional problems

* associated with the implementation of rionstructural measures are
acking, for example, attitudinal and behavioral research is

needed. Second, specific technical documents and formal
communication channels for informing and assisting state and local
floodplain officials are lacking; for example, the provision of
consistent flood loss data, improved flood warning and evacuation

procedures, a floodplain management handbook, and the completion
of flood insurance studies. Together these technical and policy
issues were seen as impeding adoption and implementation of
nonstructural measures and the achievement of wise land use in the
Nation's floodplains.

- Major Events Affecting Floodplain Land Use Since 1976

"Since 1976, significant progress has .been made addressing the 1976
agenda, yet some issues remain to be satisfactorily addressed.
Progress is indicated by review of five major events bearing on
floodplain land use. These are: the 1977 floodplain management
and wetlands protection executive orders, the 1980 Pederal
interagency agrý-enmnts, the 1980 Water Resources Councils's
Principles and Standards, the Coastal Barrier Resources Act of
1982, and the i.nplementation of the thified National Program for
Floodplain Management. The evolution of the National Flood
Insurance Program is not addressed because it is taken up
elsewhere in the seminar program.

Executive Order 11988, Floodplain Management and Executive Order
11990, &etanis Protection, have had a major impact upon * •
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floodplain land use decisions where Federal programs have been
involved (Federal Register 1979). These orders tie together tne
previously separated goals of flood loss reduction and
environmental loss reduction and recognize that there are natural
and beneficial values associated with floodplain and wetlands.
They embrace the fundamental noristructural policy of avoidng
flc'odolain sites whenever practicable and taking mitigating
actions whenever aoidance is not practicable. They extend
aoplication of the 100 year base flood standard of the National
Flood Program being applied in 17,000 communities to i11 Federal
programs, thereby enhancing all Federal programs, thereby
"enhancing consistency of national floodplain management. The

.e orders also establish an explict evaluation process allowing for .0
public input and have resulted in the adoption of implementing
procedures by 55 Federal agencies. The net effect of these orders
has been an enhanced awareness of flood hazards and mitigation
alternatives. Available evidence suggests that more knowledgeable
"decisions are being made by Federal agencies and that many states
have adopted similar executive orders or administrative
requirements.

Two interagency agreements seeking implementation of nonstructural
v measures were developed as an outgrowth of 1979 Water Resources

Council studies and recommendations prepared at the recquest of the
Office of Management and Budget (Platt, 1979). In July, 1980, the B

. -" Office of Management and Budget directed in agencies to establish
an interagency agreement in accord with a Memo entitled
"Nonstructural Flood Protection Measures and Flood Disaster
Recovery" (Office of M4anagement and Budget, 1980). This memo
directs, all Federal programs that provide construction funds and
long term recovery assistance must use coaon flood disaster
planning and post-flood disaster recovery practices." The dual
strategy of the meno is to utilize the leverage of immediate post
"flood situations to advance nonstructural flood loss reduction
solutions and to link the efforts of disaster recovery and
planning-construction agencies.

The resultant interagency agreement commits 12 agencies (including
the Corps of Trngineers) to a common policy implemented primarily
through interagency hazard mitigation team under the leadership
the Federal Emergency Management Agency. 7After almost two years
of experience with more than 20 presidentially declared flood
disasters, these teams generally have been successful in guiding
hazard responsive relocation or rebuilding of infrastructure.
Although flood hazard mitigation teams are untested by an

* area-wide catastroohic flood disaster, a growing cadre of
experienced Federal, State and Local personnel have become aware
of the availability and appropriateness of nonstructural options.

The second interagency agreement was duveloped in the Fall, 1980
by staff from the Tepartments of Nqriculture, Army and Interior-
the Water Resources Council and the Office of Management and
rBudget. 'The objective of this agreement was to establish a colnrion
policy at the upper levels of the administration among the water
resource construction agencies pursuant to the Water Resources
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A. 1Uevelopnent Act of 1974 and the Water Resource Council's
Principles and Standarxds (Federal Register, 1980). The policy
statement provides a definition of "nonstructural" and deals with
local ccnplements to Federal activities, the mix of structural and
nonstructural measures, benefits of nonstructural flood damage
reduction ineasures, levels of orotection, and cost sharing. .Qn

I .Drecember 4, 1980 the Assistant Secretary of the Army (Civil Works)
issued a memorandum for the Director of Civil Works reporting the
""Dpartment's adoption of the policies in the agreement and
indicating that oreauthorization reports leaving the field after
"June 30, 1981, should be fully consistent with the policies
(Department of Army, 1980). However, interest in implementation
of this agreement ("Use of Nonstructural Measures in Flood E.gmage
Reduction and Floodplain Management") was dampened by the
uncertainty resulting from the 1980 national election. Perhaps as
the current Administration's cost sharing oolicies emerge, the
1980 policy statement will take on renewed interest?

C' The Principles and Standards adopted by the Water Resources
Council in September 1980 required formulation of a primarily
"nonstructural plan and the accompanying Environmental Quality
Evaluat 4 jn Procedures encouraged valuation of ecological
attributes of the floodplain. Consequently, the natural and
beneficial values cited in the flocdplain executive order were
further defined and given wider recognition. .Jthough action was
taken by the Council in Seotember 1982 to repeal the Standards,
the two years of experience with a required nonstructural plan and
environmental quality procedures have stimulated interest in new
nethods of imnplementation and led to greater awareness and

• A. acceptance of the compatibility of the ecological uses of
floodplain lands and nonstructural accommodation of flood risk.

The Coastal Barrier Resources Act of 1982 promises to be a majo-
step toward utilizing the nonstructural approach of avoiding high

1 -"hazard locations (U.S. Congress, 1982). This Act legislates the
avoidance approach of the 1977 Floodplain Management Executive
Order (EMO. 11988) by prohibiting new Federal expenditures and
financial assistance on more than 700 miles of undeveloped coastal

-. !bariers on the Atlantic and (blf coasts. In particular, it
. denies Federal Flood Insurance and disaster assistance and "... it

simply adopts the sensible aooroach that risk associated with new
private develorment in these sensitive areas should be borne by
the orivate sector, not underwritten by the Anmerican taxpayer"

. (Ronald Reagan, 1982). "hlis Act should eliminate challenges to
.-. P.O. 11988 in the designate undeveloped coastal areas and

"* reinforce the oolicy of the E.O. elsewhere, especially in
undeveloped riverine floodplains. rerhaps consideration should be
given to extending this policy to selected high hazard
floodplains?

''he Lhified National Program for Floodplain Management has changed
markedly since it was first adopted by the Water Resource Council
in 1-976. In 197T the Council adopted a revision of the Uniified

* Program which updated its econwnendations for improving floodplain
"managment and incorpoorated the rolicies of E.O. 11980. B pecial I
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*• recognition was given to the strategies and tools for restoring -
and preserving natural and beneficial floodplain values. Two of

- . the 1976 recommendations which had been accomplished were revision
* <of old Executive Order 11296 and the establishment of an

interagency floodplain management task force. Now the 1979
Lhified Program might be aprcopriately updated to reflect the
"technical accomplishments such as the development of handbooks and
manuals for local officials and industry on floodplain management,
land acquisition, flood loss reduction, and regulation of flood
hazard areas (Kusler, 1982). Also the policy recommendations
should be nrodified to reflect the interagency agreements on
nonstructural measures, the greatly enhanced capabilities of the
States to carry out a floodolain management program, the thrust of 0
the Coastal Barrier Resources Act, and experience with
implementation of E.O. 119S8. Reappraisal of the Unified Program
will be undertaken in 1983 under the auspices of the Federal

SEmergency Management ?%gency which was assigned responsibility for
the Uhified Program in September 1982 when the Water Resources
Council staff was disbanded.

Looking back at the 1976 floodplain management agenda, it is
apparent the significant progress has been made in meeting some

- .. agenda items. There is greater national awareness of
nonstructional options because of experience with the Flood
Insurance Program, the F.O. 19988, the Principles and Standards,
and the Unified Program. Better technical information is
available to local officials and the private sector as result of

* the publication of handbooks and the dissemination of information -_-A
* by State Floodplain Management programs. Nonstructural policy has A

been strengthened by the F,.O. 19988, the Coastal Barrier Resources -4
"ýct and the interagency agreements. Overall, progress is
significant when compared to where we were in 1976.

Three Trends Affecting NonStructutal Measures

Bearing in mind that acceptance and utilization of nonstructural
Al anproaches to flood loss reduction are but one aspect of larger

concerns for use of the Nation's floodplain lands, it is essential -I

to recognize three trends: integration of Federal programs, the
urban orientation of Congress, and the 7Aminstration's federalisn

* policy.

The first trend is the integration of Federal programs affectingfloodolains. Th1e current status of flood loss reduction activity

stems from the evolution of Federal proqrams for water resource
projects, disaster assistance, and environmental quality.
Beqinning with the 1936 Flood Control Act and continuing through
the 1960s with the National Flood Insurance Act and Executive

"* Order 11296, Federal responsibility for flood loss reduction
-exoarvied. Fedoral disaster assistaince proqrams which hadl been
expanding during the 1950s and 1960s were Linked to the Flood
Insurance Program b1,, the Foxod Disaster. Protection Act of 1973
(U.S. Congress, 1973) and the Comprehensive Disaster Astsi-;tarice
Act of 1974 (U.9. Conqress, 1974). lbhis linkage was further

3stLengthended by the 1980 interagency agreement on the use of-)I
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nonstructural maeasures in post-flood disaster recovery.

cur ing the 1970s previously independent environmental progyamns
"were linked explicitly to water resource project planning and
disaster assistance programs by Executive Order 11988. Thus, an
increasingly consistent Federal posture regarding land use in
flood hazard areas has evolved from both administrative and
"legislative actions. Continued integration of these programs will
be influenced by changes in emerginq orientation of the Congress
"and the Niministration's commitment to Federalism.

The second trend is the growing urban orientation of Congress. In '
the Congress, for several years there has been great uncertainty

* regarding the Federal role in all facets of water resources
programs and policies. This has been especially true for Federal
water resources projects including flood control for which annual
aopropriations for new construction and project operation have
fallen to less than one-third of the level of the mid-1960s
(Davis, 1982). It has been argued that as redistricting has
increased tb2 number of Congressmen representing urban districts,
long standing coalitions of western and southern congressmen have
been weakened and it has become increasingly difficult to put
tx)gether the needed votes to move water project; through the
appropriation process (Caulfield, 1982). iUban congressien tend
to focus on environmental improvement, ecosystems protection and

- urban water quality. Moreover, the typical congressional response
to urban problems is the qrant approach exemplifed by EPA

programs, an approach alien to the traditional direct water
project approach (Wengert, 1980). Senators Moynihan and iBmenici
have supported a block gIant approach to water projects in each of
the last two Congresses. The net effect of Congressional
uncertainity is defacto increased reliance ulxpn non-structural
approaches to flooxd loss reduction. Also, it should be noted that
passage of the Coastal 13arrier Resources Act is consistent with
urban oientation in Congress.

i [The third trend is decentralization expressed though the
• Administration's federalism policy. This policy seeks to shift
orogran reswponsihility to States, to shift the burden of Fedetal
program costs to programn beneficiaries, ad] to reduce Federal
"regulations. Accordingly, Federal proqrami posture is shifting
from that of leadership to assistance supportive of State
initiatives (Carleson, 1981). Urmard adjustment of flood insurance -
rates and the non-Federal share of disaster assistance costs in
evidence of increasing beneficiary payIent of pr•gran costs. The

program and the review of E.O. 11988 are evidence of the[ 4 requlatory relief effort.

These thrusts of vederalism together with reduction in domestic
"program expeanditures sugqest the Federal agencies should not
anticipate major increases in new control projects but seek new
way.; to c-pani florxinlain technical assistance to State and local

"4 cRminunities. Moreover, fh1x ip1ain mana jeent technical assistance
and flood insirance studies have not been targeted lfot LuUl cost "
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,. recovery. In the case of the National rlood Insurance Program, a
significant backlog of studies and restudies promises on
• ".i,•ortunity to strenqthen local and State floodplain management
"efforts (National Research Council, iqR2).

"*Ph(lod Plain Management Agenda for 1983

"onsiderati.in of a 1983 flcxW plain management agenda should be
undertaken with some satisfaction in progress achieved in the last

- ,dcades. Clearly there has been dLamatic growth in the overall
* awareness of flood hazards by bankers, developers, gowernment

agencies, and other decision makers who now have access to an
array of technical publications and handbooks for nonstructural
and structural adjustments to flood hazards. Equally clear is the
progress achieved with integration and consistency of Federal
water resource, disaster assistance and environmental programs,
rphenomena also t'ound in many states. Flood plain decisions
reflect a better knowledqe and responsiveness to flood hazards
than ever before. Nevertheless, flood losses remain unnecessarily
high and further improvements are needed.

A.Tong the opportunities for improving flood plain use decisions,
three warrant high priocity by Federal agencies and the Corps of
Engineers. Each of these opportunities is concerned with better

*, use of existing authority and prcgrams in dischargin4 Federal

resoonsihilities for flood plain management.

First, Federal flooxd plain planning and technical assistance
capability need to he harnessed together. The Corps of Engineers,
Soil Conservation Service, Tennessee Valley Authority, Federal
PFherqency Management Agency, National Oceanic and Atnospheric
Administration, [hited States (Loloqical Survey and Bureau of
Reclamation all have authority and capability to provide some
aspects of flood p]in iivinagement technical assistance. Reduction
of governmental expenditures for capital projects means
increased reliance upon technical. assistance for nonstructural
measures to deal with flood loss reduction problems. The
expectation that gtates will assur.p primary leadership roles under
the new Feieralismn ,1eans technical assistance will have to be
provided to raise the management capability of most states. Given
the current fragmentation of Federal technical assistance
capability and these needs, interagency agreements should be

J utilized to take full advantage of available resourc,-s. The Corps'
cooperative programl with t'BM.\ in the conduct of Floxoi Insurance
Studies and the Co~munity Assistance and Program[ Evaluation
studies represent examples of Ihe kinds of activity likely to be
m1re impiportant in the future. . ie intoragency pxstL-flood hazard
mitigation team pa]rticipation of the Corps is another example.

Second, cleat and consistent definition i., needed to demarcate
Fbde al -IIIn non-federal fLooxd p.lain iimangqement resroonsibilities.

1 Eefinition should he undertaken by ;imultaneously addressing
"" r esr×onsui)ilities for issue areas including urban hraina-ge,
flondproofing of structuses, acqilis ition oil struc Lures, and

* special. f:tXl hazar'ls such as; :mdfIo(x)d'-, lands - 'ide, alluvial fans
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and coastal erosion. Previous definition of the Federal interest
"-. one issue and one orogram at a time has led to confusion and

inconsistency a.mong Federal agencies and between levels of
government.

Third, there continues to be an urgent need for consistency among
Federal evaluation procedures and among cost sharing procedures.
-bn-Federal activities seekinq Federal flood loss reduction
assistance select programs that are easiest to obtain and that
minimize their costs, but these progrcis may not result in the
best combination of flood loss reduction measures to mitigate
their problems. Differences in evaluation practices range from
project by project economic evaluation of flood control projects
to programmatic economic evaluation of flood insurance and
"prograimiatic qeneral welfare evaluation of disaster assistance.
Differences in Federal cost sharing practicies are evident in
percentaqe of share, form and timing of payment. These
differences frequently work to the disadvantage of nonstructural
alternatives but m•ost important, may encourage selection of less
"than the best response to flood problems.

The technical assistance oooortunity can be addressed by Corps
initiative working with other agencies and is unlikely to involve
major Policy issues. Coooerative technical assistance should lead

"* -Ito near term pay-off. In contrast, the authority, evaluation, and
cost sharing issues are ripe for Corps initiative but most involve
policy decisions of the Office of Management and Budget, other
"agencies, and possibly legislative change. Consequently, the "'
"latter will be more difficult to achieve but no less worth while.

C The 1983 agenda proposed for the Corps is ambitious. If the Corps
can successfully address each agenda item, another seminar on
flood plain management six years hence would record major progress
"in achieving effective flood plain managemaent. .-
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PANEL VI, FOLLOWING THOMAS ADDRESS 0

BERNIE INGRAM:

I intend to make several general. comments relating to alternative land uses
and then to site some of the district's experiences in that regard.

Through this panel in part and through previous panels, we have determined
that there are specific reasons why floodplains are used because of the
advantages they offer to development, We've also set forth the very heavy
support and findings regarding the ecological values of floodplains. So we
see there are these spectral uses. We don't have any problems with
identifying the alternative uses. They have their values, they have their
"supporting arguments. I think it's easy in specific cases to support either
of these things, depending on the specific circumstances that you find. A
fully developed, heavily industrialized floodplain does not leave an option
for a preservation area or conversion to open space areas. On the other hand,
if there are ecological sacred areas where there are unique values regarding
the fish and wildlife interests, archaeological interests, aesthetic values, 0
"and so on and so forth, these would warrent specific consideration, and I
think that the judgment needs to be made as to the direction which should be
taken in these cases.

However, we found that in reality, in our day-to-day experiences, most!y our
judgments don't fall in these extreme areas. The preponderance of them are in
this wide chasm between. However, I think it's evident from the amount of
remarks and discussion that we've had here now that we generally accept that
there are these various Innd uses.

It has been brought out in several of the panels, and certainly I'm in
agreement with it, that we sanction, we encourage, we philosophically say that taf
these things have merit. We then look at the prEctical side, the
institutional side of the application of these particular considerations, and
we find that we do not have a clear course, we do not have a viable path to
follow. I think many of the suggestions actually may get into these areas.
Certainly we explained maps on nonstructural measures, and we know that
there's something wrong when you fall flat in the consideration of something
in the neighborhood vf a few thousand dollars and you see soc!sJ programs
immediately adjacent to it, multimillion dollar developments, urban renewals,
and things of this nature. We are not on perity. We do not, I think, have a
suitable springboard for nonstructural consideration. That is an
incompatibility of nonstructural as it relates to structural. We engineers
become quite comfortable with beniefit-cost ratios. And I like benefit-cost
ratios. They provide an insight which perhaps nothing else would.

However, when it comes to nonstructural measures, unless we learn to put a
value on many things which we can't evaluate today, they do not have an equal

consideration. We can profess that they have equal consideration, but I
question that they do. I hope that John will look further or discuss this
value, sowe of the values related to the nonstructural measures.
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*I I think, an others have commented, that there are very few economically
justified conversions in developed areas to conservation and preservation
areas. We did, however, find one that had an outstanding potential for
evacuation, and by coming up with an elaborate development proposal for
recreation we were able to put a positive price tag on the situation.

However, in a particular setting in rural areas with plenty of recreational S
area in the natural state, a development for recreation holds very little
attraction. And for recreation, it was not socially or financially acceptable
to the local sponsor. That was a futile exercise. That's one of the few that
we found economic justification on, however, it's not the only one on which
we've had conversion or preservation. And we did find that where these
considerations are related to a structural measure, it opens many doors so far
as what could be accomplished or incorporated into these. And through this
means we have had preservation areas, mitigation areas, and conservation
areas, which I think forms posterity, does set the man-use destiny of the
area.

We feel that the floodway regulations associated with structural projects are

successful. From the citation of the lawsuits yesterday, I guess time will
tell if we're equally vulnerable. But we think that has been a highly
effective tool and acceptable description, and time will prove that it has set

* *the destiny of those designated floodplain lands.

Of special concern is the philosophical emphasis that we give to nonstructural S
measures but then establish constraints through artificial, and I think
sometimes irrational, evaluations which do not provide a means to an end. It
would seem advisable that if land use, evacuation, acquisition, and so on are
worth their salt, that this is a desirable route, that this is going to be
among our bag of tricks. We ought to look forward to making this real while

U• we look toward honest recognition of the full values, of setting a goal of S
establishing acceptable values which bring these things on par with other
considerations.

Part of that was that federal interest first needs establishment. We have to
know where we're going and this rocks back and forth and sometimes it's not
too evident. But what our base is and where we're going from there certainly -
"is important, as is the establishment of real means of implementation--not
theoretical, but what does in fact bring these nonstructural measures, land
use included, on par with other considerations.

JOHN BELSHE:* OS

I guess the question I have to ponder is what is the role of the panelist that
I can sort of challenge, to perhaps give more emphajis to some of the
questions here on ecological functions. However, I guess my natural
predeliction is to try and aid the audi( ýe in coming to grips which what

[ might be some of these issue matters which should come up both here in our
"Q, discussion and in the more general ones ,hich follow.

I, And I think it is towards the litter that I incline to turn and let any
questions pull me back more to the ecological base. I thought Frank Thomas
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did a commendable job in giving us a well-structured and well-rationalized
appraisal of the Washington management-level look at where we are in the
matters of the total discussion of the symposium here.

To turn that a little towards the utility of the audience, I would perhaps
7 /make a couple of contrasts. Where you give the emphasis to the wise use of

,* - the floodplain land, I guess I would give equal emphasis to the use of the
"* water. I'm urging that we don't treat the waters as something to be passed
* through as rapidly as possible, but recognize that the ecological values,

"particularly (the importance to man secondarily from that), of these
floodplains have come oecause of the access to water. It is that even more
than the geomorphological cutting and shaping of the floodplain, than the
importance to che plant and animal communities that come from it.

*.]' That leads me then to make a contrast with you. Whereas your emphasis may be
on the emergency aspects, I think to the ecologist the emphasis is more on the
floodplain as a renewable resource. It is the perpetuity of it; it is the
relative perrianence of the cycles, the competitive pattirns that are there,
which are of particular importance.

• .. And I think recognizing that leads me to approach still a third point, and -.
"that concerns what is this period of regulation. The 100-year standard for
comparison has probably got something to do with the risk assessmcnt-type
matters we vrere discussing yesterday. That 100 years is not only comfortably

beyond one person's lifestyle, life expectancy, his investment patterns, but
-" it also gives him the feeling that he's probably talking about something with
.- a one percent probability of happening in a given year. And that is probably
• .reducing risk and hazard to a level of some personal comfort.

Ecologically, I'd approach it the other way. The 100 years is comfortably
beyond the natural periods of any ecological processes. Let's take the
hardwoods. That's probably just about the step beyond a single generation of
the largest living elements of that ecosystem, the large trees themselves. A
hundred years is the period where much of the ecological competition in

* succession can be easily worked out. Now there's nothing magic about this,
any more than there is in probably about the risk level of the 100-year, but
it does give me some confidence that it's about the right order of magnitude.
That is, we should not certainly be intuitively feeling that we have to go up
to the extreme values to reach full ecological understanding of the importance
of the floodplain. And it should caution us very severely about making such -

base periods too short.

I guess my final point would be to play up a point that we were talking to
yesterday, and that is to be sure that some of the recognitions of the
importance be attached to both segments, both the urban and the rural. If our
approach to the ecological more often probably talks in pictures of pristine

Secosystems, the caution that I would place in your minds is that we cannot at

Sthe same time fail to recognize that they may be even more important--even
though small, even though constricted, their uniqueness may be even higher--in
the urban setting. And the opportunity there for man's appreciation and for
giving some variety to the landscapes and the natural areas that he inhabits
is perhaps even greater than it would be in the larger and suburban areas that
we study.

-oil

159

- - -



That may be the final point of follow-up to your presentation. Perhaps a
postscript would be not to challenge you but at least to put a counterview out
on how sanguine you feel about Principles and Standards. And I guess this
gets back to the setting of where do we stand in the managerial aspects of the
Washington scene. You speak to the two years the Principles and Standards, as
revised, were on the scene as having perhaps more importance than I could
attribute to them. I think that the reluctance of some to move into the new 0
directions probably caused a phased lag in their being put into application,
and I think there was an early stampede out of them as soon as there began to
be an appearance of change almost a year ago. I would be very doubtful that
there would ever be any monuments built in the water program taat can be
pointed to as having reflected any lessons learned from tbe Principles and
Standards. I say this not to belabor the point but really to cast the point 0
in a little sorrow, because the cycle of planning is sufficiently long in this
area that no matter what we are doing, structurally or nonstructurally, two
years cycles for policy change are far too short for anything of significance
to establish. We've got to get more stability. We've got to get a period for
working out some of these matters.

At the very end of yesterday's discussions, there was some interchange with
the floor and the panel about how do we make some of these presentations, how
do we display particularly the non-monetary aspects. And that I think is what
the objectives have been trying to come to grips with since the '70s which
they have not yet accomplished, which they must accomplish. You cannot treat
renewable resource problems with the same sort of present-worth thinking, the .
some sort of discount policies that you use for some of the inflationary
fiscal matters 'hat come into the benefit-cost ratio. There's got to be a
contrasting way of dealing with these, and we've got to have stability > the
policy areas far beyond what I think we've had through most of the '70s.

GRANT KELLY:

I would like to recite a recent experience in New England to illustrate a few
points and then follow that up with a challenge to the policy and programs
offices of both Corps and FEMA as to what we can do about the study process in
some of these areas.

In June of this year, a rather apparently innocent low pressure system stalled
"itself over the southern coastal basins of Connecticut and Rhode Island. In a
24-hour period it deposited anywhere from six to 14 inches of rain on some of
those basins. In the process of this, we had recorded flows approaching 100
year predicted flows in some areas, and we had recorded stages in excess of

0- predicted 200-year stages. The damage was in excess of $100 million from this
essentially one-day event. In the process several dams failed, and it was
only through a miracle that life was not lost. In the aftermath of this,
calls flowed through our offices for requests for assistance in preventing a
reppt.t of this kind of activity. And in the process of attempting to respond
to these requests, we tested out the viability of some of our planning tools
and planning processes. From my observation, most of these tools came up

- wanting--sadly wanting.
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.*. Structural solutions to this particular problem were inappropriate for a S
variety of reasons. Geographically, hydrologically, environmentally, and -*

finally, fiscally, there were no structural solutions to the problem.
Nonstructural approaches were clearly called for. The typical Corps planning
process, the big feasibility study, the comprehensive basin study, was too
unwieldy from both the standpoint of time and from current trends in cost
sharing. The section 205 program was tested out in responding to these S
"requests. It becamp very clear that the lack of local sponsors who were
willing to pour money into what in most cases were private enterprises, small
businesses, industrial-commercial establishments in the floodplain, made
Secton 205 inappropriate. We had approximately 30 to 40 requests come through
our office. From these we selected one to make some sort of attempted
"response under the Technical Services Program, the Floodplain Management Unit,
New England Division.

".7 This particular instance was a small textile mill in North Providence, Rhode
Island, which had sustained approximately $70,000 worth of insured damages and
an additional $100,000 worth of non-insured damages, primarily down time ind
fixed-cost losses. The plea from the owners of this establishment was, "Give 9
us some assistance by telling us what to do to prevent a repeat." For
approximately somewhere between $10,000 and $15,000, we are just now
concluding a study that has laid out a combination of small dikes, local
drainage reroutings, some check valves, and some floodproofing by way of
"closures that the owners of this business are in the process of implementing,
or will soon be. The net result of this will be that they will have 0
protection from the dike for approximately the 10-year flood, the nuisance
flood that hits the parking lot, some of the lower buildings. And through a

"" series of closure mechanisms and interior drainage, they will have protection
* probably between the 25 and 50-year flood.

"All this has been accomplished with private enterprise money. Our role was B

purely to come in, do a quick evaluation, reconstruct how flood waters got to
"where they got, and point out some possible solutions. Now, what did all this
teach us?

¾" Primarily, nonstructural solutions, at least in New England, appear to be on a

one-on-one basis, case by case, building by building. The development of the Sl
Sfloodplains in the New England region led to a series of small to medium-s;ized

mill-type construction. Break down an area in a 16-year flood plan. New
"England is full of them. We are not talking by and iarge about regulating new

.' development in the floodplain. We're talking about retrofitting existing
development to cut down on these losses. We're looking at $100 million worth
of loss that basically we are not responding to by a failure in our programs.

It seems pretty apparent to me that if we could point out to private
enterprise that there are opportunities for investments producing returns in
the way of fut.'re savings from non-insured losses from floods, they will
respond as this one industry, my case study, has responded.

So my challenge to you, Bill, is get us some more money in that Technical
Services Program. It's there, the tools are there, the big studies aren't
working. We need some one-on-one money. Get us some bucks io that program.
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Frank Thomas, FEMA, the regulations attendant to the flood insurance program
in New England are well in place. They Are definitely controlling new land
use within the floodplains. Once again, our problem is retrofitting. It's
existing development in most floodplains. Your constructive programs, your
1362 programs, are fine as far as they go, but outright acquisition is not
always the answer. It seldom is the answer in industrial and commercial A
establishments. The situation in my case in point in Rhode Island has a
private company making their own investments to give them protection probably
for a 25-year tornado or flood. In so doing, they have probably eliminated 80
percent of their average annual damages from flooding. There are no
incentives currently that I'm aware of in the FEMA program that would have
industry and commerce invest in flood protection to achieve less than the
100-year flood protection. Certainly there are no rebates, no lowering of
insurance rates for so doing.

I would challenge FEMA to give some consideration to how they might consider
motivating private enterprise to invest its own money in flood protection
short of the 100-year elevation. In a case of this particular textile mill,

a 100-year protection was infeasible. For this building, the elevation would
have been some six to eight feet up on the walls. Structurally they could not
withstand it.

°. This is a case where something less than 100-year flood protection is feasible
and industries will buy it. I challenge you to find some sort of tool to

-* motivate them.
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DISCUSSION FOLLOWING THOMAS ADDRESS

LAWRENCE FLANAGAN:

Frank, I'd like to know a little bit more about what the force is behind
the idea of re-evaluating the use of the 100-year base. It would seem to me
after spending 10 years and several hundred million dollars in developing the
100-year flood level that it's a pretty ill-advised thing to do. I'm a bit
surprised at its even being considered.

FRANK THOMAS:

Larry, I know you weren't "planted" to ask me that. The 100-year base
flood standard has been periodically challenged. Its has been challenged in
two directions. I think the most persistent and well-organized challenge
comes fiom a group in the housing industry, Recently the president's
commission on housing held hearings, took evidence, and compiled a report
which indicated that the 100-year base flood standard was a serious problem
for the housing industry, particularly the single-family unit part of that

*] industry.

There is a division of opinion in the Department of Housing and Urban
Development as to what the appropriate policy is. The housing production

I people feel very strongly that the 100-year base as applied is inppropriate. .
I think because of their position we noa have that review before us. Last
April P group of people spoke to OMB persons who were considering a review of'
the executive order on floodplain management. At that time the people in OMB
were thoroughl.y convinced that the order saved dollars and was a good thing.
Since April, things have changed.

* CARL GAUM:

Frank, there is a good environmental reason for people locating in the
floodplain in many parts of our country. The floodplain is green in many
regions, has animals associated with it which people enjoy watching. I think

A this should be taken into account in the floodplain management program -- the a
assets of being near the water.

"On the other side, we saw a cui ve presented yesterday which showed damage
reduction with warning time. It may be possible to put in low levels of
protection -- 15, 25-year protection, gaining that additional time which
reduced the damages by 40 percent, according to the chart. So there may be e
some things here that we've been missing that would allow us to use the
"floodplain and, in combination with nonstructural measures, still reduce
damages. ]

SFRANK THOMAS:

I would agree that the need is to have the risk to losses and the impact

on the functions of renewable resources both considered in the use of the
floodplain. There has to be a compatability of use with both of these.
Sometimes we think of it as environmental losses and flood losses. Use must
be compatible with the risk to both of these.

I U I
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S*. PAUL GAUDINI:

How does the nation, and the Corps, perceive the whole problem with
floodplains and flood damages? Do we look at it as our having made a mistake
as a nation in how we've developed floodplains and now that we should be
looking at how to correct that mistake and moving into a future of compatible

I use in floodplains? If we look at it that way -- that's only one view -- then
everything we do is interim or short term. And then I think your economics
makes sense, in that even though we think of something permanent, say an
industrial development or housing, it is just interim until we can straighten
out the historic problem of floodplain land use. So the economics works out
because maybe one solution is simply flood insurance to take the shock of

I,. people who have to suffer after an event. Maybe the floodwall or the
nonstructural plan, in itself, is more expensive then suffering the loss and

• ]- paying for it and doing some other action after that.

Or do we look at the floodplain as something that we want to reinvest and
encourage reinvestment in? It could change your whole outlook And I have
never seen a declaration of our goals in flooding and the floodplain -- our
perpective, how we do look at it. If we really do our job we'll eventually
put ourselves out of business in the long term.

THOMAS:

It would be presumptuous of me to think I could speak for the nation or
all those policies involved. But my mind runs straight to the philosophy of
the Flood Insurance Act. ThaL recognized floodplains as having developed
conditions and undeveloped conditions and that the responsibility of the
communities is to control new development so we don't make mistakes in the
future. The existing development -- if it reflects mistakes in the past -- is
to be addressed through insurance and other measures as a means of gradually
making the uses compatible over time.

One of the bits of philosophy of the insurance program -- the idea of
actuarial rates, full rates at some time in the future -- is an important
element of getting back to self-adjusting mechanisms rather having a subsidy.
The policy would then be to have that taken care of more in the marketplace
"thar through government intervention.

"I think that would also be true for the question raised about rate
Sincentives. I agree, we do need better incentive systems, and FIA is working

on that.

DALE KLEMME:

Mr. (Grant) Kelly, I believe when you were referring to retrofitting
existing commercial structures you were dealing with some type or degrec of
floodproofing. I think you've hit some sensitive matters which need
consideration.
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It isn't practical, as you suggested, for businesses to relocate from the

floodplain, More than 50 percent of businesses that are displaced by a
federal agency wind up going out of business as a result of the insufficient
nominal compensation payments received for relocation. Ks was mentioned

* earlier, the land values are generally less, zoning has done something to
inhibit values, thus you don't have the value there to buy a replacement
property.

Zounties certainly aren't interested in displacing businesses from the
flondpl.in because the, lose tax base, Jobs, etc. if the relocation proves
""'fatal." On the other hand, we have a number of instances where current
federal policy suggests that if you don't go the full bolt -- flood proofing

p'jJ •'r mcving, then some small incremental action of less than 100-year protection
isn't prajtical. It seems to me that it should he the owner's decision what
"he thinks is economically feasible itf he's going to pay the bill. An impo3ed
standard (and cost) doesn't seem to me justified.

BRIG. GEN. FORREST T. GAY, III:

A comm, nt. I agree with -very'-hing that has been said about the
advisability or desirability ot adding other values to this equation when you
are formulating nonstructural projents, particularly those which wind up with
e-acuation and relocation as the solution. But we're not going to get those
thing. right away and we're going to have to play by the rules that exist

." II right, now if we're ever going to have any more projects like Prairie du Chien
end iidian Bend Wash and others.

There's only so much value that you can get out of a golf course or a
park, picnic table, or even a marina. We're going to need some kind of
innovat•.e 'hougG on residual uses of the floodplain which are compatible and
intelliL-.n•' arid of high economic value. I would hope that either during the
general !. -.s forum or afterwards in correspondence I might get some good
thoughtb on" what we ".an do with the floodplain after it's evacuated to make
the overali relocation scheme ecenom-.cal by viable -- at a b/c rate that will
stand up tq current tests. A
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FIRST GENERAL ISSUES FORUM

GEORGE PHIPPEN:

In this issues forum we want to highlight those matters in that group of
unanswered or partially answered questions that have been raised in

--' yenterday's session and this morning. As Bill has suggested, we hope that we
will be able to get a large input from all of you. That, afLer all, is the
main justification for having a large gr, ip get together like this. What I
would like to do is take a few moments to refocus your attention oo the nature
of theze questions.

What I have done -- largely on my own, but with the help of some of' the
panel moderators -- is produce a list of questions in probably five or six
categories. Some deal with what really is the whole role in this idea of
"nonstructural. Can it stand by itself? (I would say no, but that's a
question.) Is it clear where it fits in? What kinds of adjustments are needed
in our formulation processes to properly handle this whole idea of
nonstructural tools? Do we have a goal set ("we" being the Corps) for more 1
intensive interactior with local interests, which this kind of planning
requires? What are the limitations currently existing in Corps planning which
"in a sense prohibit the full utilization of these nonstructural measures and
further limit our ability to help others who have problems obviously to be
addressed with this kind of approach? How much are we interacting with other

9agencies and their programs and benefiting from the funding that they may
have? (I don't know if there is an awful lot of funding out there at the
present time.) Are there new initiatives the Corps should consider in
broadening its response capability? Let's look at the questions. What I am
hoping to do with this is to stimulate for each one of you the kind of focus
you are thinking of on the kind of questions you would like to ask.

One of the things that interests me Is can we all accept the possibility
that careful formulation in the pl.anniog sense could lead to an FPM
(floodplain management program) comprised wholly of nonstructural measures?

S. .Further, could there be such a well formulated program that ends up with only

one so-called nonstructural approach? Given the circumstances that many of
"the kinds of FPM actions that are taking place out there in the real world are
those which communities and perhaps states are taking largely on their own
initiative, what has the Corps done in the way of re-thinking what has
apparently been a reduction in the very important floodplain management
"services function? What tactics do we employ to assure that properly
formulated plans are not in the end rejrcted by those whom we hope to benefit?

*' Can the Corps work with different design criteria? Do Corps authorities
extend to relocation? (Apparently it has been a longstanding problem in at
least one division.) Whom in the Corps does the public turn to for help when
they have problems in this area of use of nonstructural tools?

If' an FPM unit still exists in a given office, should that unit be
o 0, involved directly in the planning process? I'll caution in two respects. OneK\1Vis that typically in the past and in my experience (and I am sort of

editorializing here), one could see that there is a temptation on the part of
"the planning group to only approach fe FPMS unit when they have run out of
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other kinds of ideas, or, put another way, that group in not in the full time 01
and process of' planning, which is essential. We cannot do good planning if
these things are "hung on." The other is a problem of reducing your services
capability if you do that, but it is a dilemma. '1

Can more flexibility be part of Corps planniog? How is the Corps
utilizing financial analysis, for example? Has social impact analysis become 01

S..integrated in Corps planning? How can the Corps integrate the important
experience from warning-response planning, for example, in the coastal
planning in Florida, in its general planning effort? Why shouldn't the Corps

- be doing a greater amount of warning system design and also integrating this
4< kind of action into their planning process? How far is the Corps prepared tc

go in developing useful nonstructural information where early indications are
that it is unlikely that there would be any cost sharing?

How important to Corps of Engineer planning and implementation are the
expertise and funding Crom other agencies with somewhat parallel
responsibilities? Are we too concerned with turf? Where warning and response
solutions are in the planning picture, how are the benefits to be separated .ij
for cost sharing, for example? Do local expenditures for flood waining merit

*. consideration as part of overall local assurances? Is the Corps prepared to
commit the time and resources required for the lengthy planning interaction
with local interest then it is found that traditional measures are not among
the remaining most likely set of actions?

Does the Corps see nonstructural as being a long-term interest? If so,
what is the increasing preoccupation wi.th liability likely to do in the way of

* 'discouraging or encouraging nonstruotural measures incorporation in the Corps
plan? Should the Corps stress negative incentives such as liability in
dealing with local interests, until more positive arguments become persuasive? .-.
Evidence gathered recently indicates that the g.oss of our major interest on
the part of communities is the storm water management problem. What kinds of
changes and guidance would be required to get more Corps involvement in the
planning and in providing technical services? This may not be all
nonztructural. Would the Corps be interesued in taking up the slack in an
area of more meaningful mapping for floodplains, which is seen as a developing
need.

Given that the key to implementation is formulation, how far is the Corps
willing to go in evaluating benefits and costs for floodplain regulation? Can
R&D effort be a start in this direction? Don't we need a set of standards by
which to judge program effectiveness -- presumably, standards beyond those in
the P&S? Is the Corps too "loose" in its requirements for floodplain
regulation? If so, how should this be overcome? How far can the Corps go in
recognizing community needs beyond the floodplain in arriving at the best plan
for the floodplain? Wouldn't the greater recognition of ecological values of
the floodplain strengthen the nonmonetary support for some cf the
nonstructural tools? Are Corps procedures giving a fair shake to problems or
potential problems in rural areas?

.1

169



Does the Corps have the strength to "bust out" of the traditional BCprocedures "straightjacket?" Is the need for clear goals recognized as a
prerequisite to good economic analysis? What items should be brought into
formulation that are not in the so-called traditional approach? Could an

approach using risk assessments be used to complement, supplement, or replace
the traditional approach? And, last, are some of the environmental values so

a• strong and so fragile as to merit automatic protection that is not required to
pass the test of formulation?

I would like to ask Don Duncan to start off with a pair of questions: How
can the Corps integrate the important experience from warning.-response
planning, and why shouldn't the Corps be doirg more with the design of warning
systems and integrating these in the planning process?

DONALD DUNCAN:

! •I'd like to first of all talk "turkey" with you for a minute. It has been
said two or three times but I'm still not sure if it has soaked ii. This next

0 hour and a half or so is very important to me, and I think it is very
important to you. The seminar objective is not to bring you people together
to hear us give you a lot of answers to questions you have not asked. We
don't have a lot of answers. I'm not going to do a lot of talking; we want
you to talk. You people from districts and divisions that are involved in

"nonstructural measures -- we want you to tell us what's going on out there.
There are no major initiatives going on right now, as far as I know, at the
Washington level in the Corps. Our question to ourselves is, "Should
something be goi-og on?"

If you are at district and division level and are involved in this and are
"not doing anything in the nonstructural area, we would like to know why. What

U are the constraints? What are the problems you are facing? Whdt is it that
is causing nonstructural measures not to be a part of your flood control
program in your district or division? If you are doing something, we want to
know what the good news is and we want to know what the bad news is. If
someone in another district has had a favorable experience and you've had an
"unsuccessful experience in that same area, we want to know about that. Let's
get some dialogue going. Let's find out why it is working in one district and
not in another or vice versa.

There are three potential things that we might be doing. One is we might
be improving the Corps' efforts in the information transfer. Are experiences
"going on in one part of the country that the rest of the Corps is not aware of

,_L and could benefit from? Another area is policy initiative. Are there
important policy initiatives that we Phould be getting involved in? And the
third category: are there procedural improvements that need to be made? Are
we shooting ourselves in the foot, so to speak, with our own Corps procedures

9= -- things that we could relax ourselves or improve so that they would work.

My experience in the flood control business tells me that there are three
reasons why the floodplains are utilized. First of all, there is a lack of
knowledge of the flood threat on some people's part. Those are the
unfortunate people who move into the floodplain with a ball bearing
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0 manufacturing concern, only to find a year later that it is very susceptible
to flooding. The second reason is that I occupy the floodplain but somebody
else pays; that makes it pretty smart on my part. If I don't pay the cost of
being there, then I may be very logical in being there, but the reason for
being there is because somebody else pays the price. The third reason is
because it is the right thing to do. And that is something that is missed all
too often. I hear very few people propose that we stop farming the
Mississippi delta. I don't think that would be in the nation's best interest,
although it would certainly reduce flood damage. That's why any objective you
hear that is to reduce flood damages is a pretty hollow objective. It doesn't
say a lot. So there are a lot of reasons why people should be in the
floodplain. Some are economic and some are other reasons, but some people
have made that decision on a very rational basis, and we shouldn't disturb
that and we shouldn't fret about it too often.

The three areas that I would like to hear about from you are on the
preparedness, the emergency preparedness: What do you think the Corps' role
should be iii the planning, designing, and implementation of emergencyc preparedness? We have heard some experiences in the Jacksonville District and
a couple of other areas. I would like to hear your experiences. What do you
think? What .7-ould you like us to have? What wou'ld you have us attempt to
achieve as a Ccrps role in emergency preparedness? Do you have the idea, the
concept, of "'that's someone else's business?"

Another pe-spective that I would like for you to address is should it be a

Corps role as an interim measure, until the states or some local level of
government pick up the slack? Should our effort be something in the order of,
let's say, a 50-50 proposition, where the government would help the states
build the capability to do this kind of activity, perform this function, and
then us get out? Or is it something that is a legitimate, long term Corps
role?

The regulation of the floodplain: There iF one question that has to be
answered with every proposal for regulation of a floodplain, for every
proposal for evacuation or for building a levee around an undeveloped area.
That quostion is, "Why can't nonfederal interests regulate the floodplain?" I
think the answer to that has to come as much from the nonfederal interests as 5

'" it does from the Corps of Engineers. Florida has initiated a tremendous
program to buy floodplain lands. And they want to buy them for three
purposes, one of which has to do with flood control. One is to replenish the
groundwater supply. Another one is environmental pursuit. They would like to
use Section 73 for cost sharing with the federal goveinment. But it is never
going to work unless that question of why can't they regulate the floodplain
rather than buying is settled. Changing the ownership of land from one entity
to another doesn't do anything of itself in preventing damage.

The riternative uses of the floodplain: There just isn't any benefit in
thr";;Ing things away that are still useful. I don't care how you color it,
through social, economic, o. any other way. There just aren't any benefits to
be gained from throwing things away that are useful. As I go to work every
day, I see buildings being torn down -- functional, useful buildings. The
people who are doing that are not crazy. But. they are not doing it just to
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see a vacant lot there either, they are doing it because they have another
objective, another use for that land, which is of a higher order than its
existing use. They are not tearing down functional, useful buildings just to
let the land sit idle. So the idea that there is something wrong with our

- evaluation because we can't move into a floodplain area ar find it
economically feasible to move buildings and residences oul f the floodplain

S doesn't surprise me. I really don't understand why it suT ises other people.

COL GERALD GALLOWAY:

*. I will talk about "bustins out" for a second; then I'd like to add a
couple of other things. They are all in the same vein, in essence.

How do your bust out of the BC straightjacket? I'm not sure we ever will.
"Perhaps the answer is as Togo said: "We have met the enemy and he is us." I
have never met a more talented group of individuals than are represented by
the people in this room. Since I left the Corps, so to speak, and went out
and dealt with the many other federal agencies, I have been impressed, and

•U everyone that I see tells me the same thing. They are impressed with the
professionalism of the Corps. But it is a little bit like the Biblical saying

. [of lighting the candle and putting it under a bushel. I am afraid that one of
our problems in busting out of the benefit-cost straightjacket is that we may
have some solutions, but, as Don said, we are not putting them out; we are not

Alk sharing that information; we are not getting it put forth.

There is a cast of characters in the academic world -- public policy,
public administration, economics -- who have chosen to make benefit-cost ratio
their particular toy. And they write reams and reams of information about
this, hardly ever challenged by anybody. It seems to be their world and not

. yours, and yet it is our collective world in which we are working. They go to
.- _the tenth decimal place in analyses that we know don't really make that much

difference and that they couldn't justify if they had to sit and testify
before the Congress. But we have let them capture this.

I am really saddened to see the principles and standards die. I think the
principles and standards were really good for us, or good for you. It gaveyou the opportunity to break out. For the first time you could throw some of

"the noneconomic into the equation and have a legitimate reason for doing so.
I talked to many of' you during the survey I did of why projects take so long.
And very few of you ever came up and said, "Principles and standards are the
"problem." Really the problem is the application by certain individuals of
principles and standards. What we need is some way to express ourselves and,
in many cases, many of you supported principles and standards. Yet it was
almost as if everyone was cheering when they announced it was going to go by
the board.

:,..L ... ., ,, .
I'm rot sure but what you are going to get in its place is much like the.1. devils that you get -- when you chase out one, the new ones that come back are

worse than those that were there before. We do a lousy job of presenting the
ecologic, social, cultural, and non-quantifiable values in our reports. No
question about; it. Some people are doing a good job, some people are doing a
better job, some people have neat ideas, but we are not sharing in these' .•' '••-•!•ideas.
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How do you get out of this straightjacket? You get out of the
straightjacket by all of us collectively working to share our ideas, and, as
General Gay said, get the word, when you have an innovative approach, to
Washington. Share that information; get to IWR. IWR comes up with a lot of
neat ideas, and it's amazing to me when I go to the field, the number of
places where they have never even seen the report that is put out by IWR --

don't know what happens to it. where it goes in the districts or where it goes
in the other agencies. But you all have got such talent that I could say we

Sare going to break out, we are going to have the way to do this, we are going
to be able to do it when you are willing to put down case studies on paper.

Let people working in your district summarize their ideas. Get that
information sent forth. Get the districts and the divisions to support the
program and push these ideas forward collectively to the people at the

• Washington level. Then maybe if the Washington level of OCE pushes the
* secretary and OMB, we can come up with some solutions to this.

Part of this has to do with the second question I'd like to ask: How do
we get the train moving? The train is moving, but it appears that it is -
moving back and forth in the yards. If you look at the track record of the
water resources development community over the last eight or nine years,
that's really what's happening. We are shoveling freight cars from one side
of the yard to the other. They are going back and forth from the Forrestal
Building or the Pulaski Building to the Pentagon and back to the Pulaski, back
and forth, but nothing is getting to the "hill." Why?

Well, people are frustrated, and there are lots of good reasons for this.
What's going to happen in the business we are talking about today is if you -
are flooded, you can't wait for six or seven, eight or nine years, and you *->

will turn to other programs. I would like to echo what Frank Thomas said
about the Domenici-Moynihan block grant. Everywhere that I have traveled,
people are saying that if they can't be more responsive, we've got to come up
"with some other way; they're saying that Domenici-Moynihan may not be the best
way, but at least it will get us some money. To tell someone who has been
flooded for three or four years in a row, or has just gone through a big
flood, that we will get to this in eight or nine years -- and besides we
haven't had a project authorized in six or seven years -- automatically turns
them off.

Somehow you have to conquer that. How do you work within the system?
General Gay has pointed out that we have to be realistic and live within the
current ground rules. The problem is, I think -- and, again, I would like to -A

-4 stimulate ideas on this -- we have a bad habit of saluting and saying, "Yes
sir, we crin do." Somebody comes out to the field and says, "This is a neat

.. new program, I've got innovating financing, I've got cost-sharing, I've got
these new ideas." Can we make it work? "Oh, we will give it our best, and we
will try to do it." Sooner or later we will have to say, "We will do our best 1
and we will try, if you tell us that's the way to go, but we want you to know

that these are the distinct problems."

".4
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Again, feedback. When you run into a problem, you have got to do what you 0
are told to do, but you also can tell people. The word I get from people that
visit the field is, "Oh, there is great field support for this." It's
interesting. Somebody ought to say, when one of these new programs comes up
or there is a roadblock, identify the roadblock. If somebody doesn't do
something about this, at the Washington level, if you can't clear the
roadblock in OMB a'2 you can't get the secretariat to move faster, if you 0
can't give us some definitive goals here at the administration level, we are
not going to get the job done. Somebody has to speak up in the field and talk
about this.

I'm not looking for a revolution; that's not what I'm advocating. But I
LU am advocating that, when you do get visitors from Washington, tell them the

story, the same way giving more feedback as to what is going on. What are the
realities of dealing with the locals. What are they going to turn to? What
are their alternatives? If we are talking about a 35 percent cost-sharing
proposal for somebody who has been flooded by somebody upstream from him, they
are going to laugh and go somewhere else for their solution. And it is not
going to be the Corps of Engineers, it will probably be some other program 0
where they can just walk in to the till and go to the bank, pull it out, and
get some support for that program. And that's happening more and more often.

The last point I would make is: Do we want to encourage continued
occupance at less than the 100-year level? That is a very controversial
issue. I just got off a study for FEMA on what should be the height of the
levees that FEMA recognizes for the federal flood insurance program. The most
controversial issue throughout the year in which the study took place -- and
many of you participated in this study -- was should you recognize levees that
are less than 100 years. Doesn't it make economic sense.

The decision was made by this group of people who had looked at it --

representing engineers, sociologists, risk and uncertainties specialists --
was no, we should not encourage in any way use of any levees less than 100
years. It may make economic sense for people to relocate or locate behind the
levee that's only at the 50-year level, but by and large we are looking for a

FA ~disaster. Can the insurance program, can a nation, take the case where we get
the 200-year flood or the 500-year flood and we have said that we will let you
build the 50-year levee and move in behind it, and more and more people start
developing at this level? As part of our nonstructural controls, we have got
to look at what is that standard that we're going to support. You can support
it a lot more ways than by simply establishing a 100-year standard. lf we
encourage this sort of development, what are we doing to ourselves?

ROBERT HARRISON:

The goal problem is probably is the biggest thing back of moving ahead on
many of these issues the other two panalists have talked about. Bill
yesterday held the "green book" up. If you read that, you will see that one
of the emphases in there -- and, by the way, some of the peodle of the Corps
were major authors in there -- the emphasis there on the very first thing is
to try to get your objectives of program, and goal objectives, straightened
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out. And I think that unless you do that, unless you have objectives, you
cannot have values.

Economics deals with values. We have made this benefit cost ratio into
some kind of straightjacket. It was never intended to be that in any way.
fnis has been sort of hanging over us as a black cloud this whole meeting,
that we would have to not look at economics as an outgoing, as a developing,
science but look at it as some "given" that was concrete.

Don't you realize that the U.S. is changing? We are becoming a
multiracial country. We are multinational. We have all kinds of groups that
have all kinds of problems that they didn't have a decade ago. The Blacks are
in one way, the Hispanics are in another. I suppose you might say that there
is a problem in our middle country; we are expanding outward to the coast. We
are simply doing a lot of things differently; therefore, out goals are
probably shifting. That possibly means our values are also changing. That
also should mean that we are being able to look at various values quite
differently and incorporate them into economic thinking.

Now for a decade, the Corps has been aware of this overlying problem.
When the Institute for Water Resources was started, one of the objectives
clearly stated, written down, was to try to greatly broaden the economic
concepts, methodologies, techniques that where usable to the Corps. I think
that is still a very important objective. I have been trying myself in a
minor way to bring those ideas together in social science conferences and tl
other things. I think above everything else what we need now to do is to

- really focus on this problem. And I think more and more people have begun to
see the way that we go about economic analysis as a hindrance rather than as a
helpful tool. And this is a tragedy.

Economics is nothing but another discipline to help us get a perspective
* on our problems. But we haven't been able to get them. And until we do, we

are going to be in truuble. It is unfortunate, in a way, that the economists
are meeting down the hall. God knows what they are talking about. I hope --
they are talking about some of these problems that have already been mentioned
by Don Duncan and by Colonel Galloway here. Because at the heart of those is
this question of trying to identify and get clearly our objectives in mind. g
It is not the most easy thing to do.

When you look into floodplain management, you have objectives that are
related to people. Obviously, we can't do all the floodplain management
problems that exist. But there are some that are more important than others.
Why are they more important? We should identify that. Maybe some of them
have got a particular group that has been stressed for a long time. There is
no distribution of resources for those people. They need help. Perhaps it is
a resource problem, maybe some important resource. Belshe mentioned that
specifically several times during the meeting, that we have to look at this
thing a little more perceptively, so there is a resource objective. Certainly

there are many places where economic development in the more traditional sense
is the need, and therefore we can adapt an economic plan for the given
floodplain to meet that objective. So I think that it is not wrong to say
that until we get that dichotomy straightened out between the things that we
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AI need to do here, here, and here, that we are not going to really be able to
formulate a satisfactory floodplain management plan or do many of the other
things Lhat the other participants on the panal have suggested we need to do.

Now, if we look back, I think we can see in the past, some examples of
things that I have been saying. This floodplain management business has been
going on and adapting to floodplains for a very long time, and it hasn't
always taken much federal overall initiative to do it. Look at the French

- settlements in Louisiana. They were all trying to adjust to the fact that the
high land was along the river bank and that the marshes, etc., and the ocean
water was at the back. So they adjusted there. That was a real adjustment to
a floodplain plan. We have many others that were higher up in the delta of
the Mississippi, where we had people who had certain high roads that they
could escape on when they needed to. The whole history of settlement is
using land forms and the knowledge of environment in order to adjust to it.

It is a very old story, and I don't think we ought to make out like it is
anything very new -- I don't think we have. We have already mentioned this

- several times. When you begin to look at it in terms of the continuum, you
see that the objectives can be met in many different ways and have been met in
many different ways. These are goals, and those goals, it seems to me, once
they are fnrmulated, aid you greatly in your evaluation. That, perhaps, is an
"obvious svrt of thing. I agree that it is. But I look upon it as one of the
very first things we have to understand.

Mr. Thomas also mentioned the relationship between the federal and the
state -- the federal government and the state governments or the nonfederal
interests. That also comes to hinge very importantly upon the objectives.
"National objectives, the national economic objective that we talk about so
much, or any national objective, is a very tricky business. We have made a
sort of god out of it. In a way, nations themselves are changing. Look how Al
we are changing. We are beginning to think, to some extent, in this country
of North America rather than just the United States. Me'ico is looming there
as a very important question mark for the future. I don't mean a question
""h•ark ii any bad sense. What does this mean to us? So, a national objective
is a complicated thing. Look at our relationship with Canada, too, for that
matter. Do we have a clear idea of what we are talking about when we talk
about national economic objectives? It is exceedingly doubtful. Yet that
phrase is used a great deal; it is sort of a God-given theme. But it is
obviously subject tc a lot of dynamics as to what these are. I think it is
going to take a lot of thinking on the part of us. I am certainly not naive
enough to think that I could give an answer to this.

But to some extent this breaking of objectives into national, regional,
local, and so forth, is a problem. I think that we cannot imrmediately say
that every local, personal objective is a national objective. On the other
hand, how you aggregate into the national objective is a problem relating to
the goals in some ways, relating to the sources of data, relating to the
changes taking place in society. I think that all of this comes to be very
important.
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We are approaching that problem now as if it were some kind of accounting '0
"problem. Economics in the Corps has turned into a numbers racket, sort of a

. bookkeeping thing. Well, economics is a little bit more than that. We used
to call it political economy. It had a broader, more dynamic context. It is
losing that. I don't want to dwell on this, but, I consider it the very key
item we have to face. I think it ties together some of the things that Don
has said and that Colonel Galloway said.

PHIPPEN:

Just as a way of showing that I am not wholly independent here, I am going
to say a little bit in rejoinder to something Don said and also as a follow-up
to what Bob has been talking about.

One of these ideas that Don put forward as to why peonl.z 8o in the
floodplain, I think, is exactly why there has become a federal interest and
perhaps a state interest in what I call the floodplain management approach to
things. His second item was that. after all, there are people smart enough to
see that they can go in and shift costs to others. I think there are people
smart enough to go into floodplain areas with full recognition that they can
shift their costs to others. But that is one of the absolute, essential, key
underlying reasons why we have a concept of floodplain regulations. Also, the
"right thing to do counts there.

I agree with what Carl Gaum said earlier, that some of these areas are S
really attractive. People wouldn't be there if they weren't. But here, in
this case, they might not be smart enough to recognize that they are shifting

* costs to others, and we sit back and say yes, but we are smart enough to see -.

"in fact that they are shifting costs, not only in terms of the kinds of losses
that we put on the BC curve but also ones we should be putting on such as
those costs for bailing them out when they get in trouble -- the costs that
they shift to others, that others wouldn't be the recipients of had these

. people not made that kind of decision.

So I would say that I agree, but aren't in fact these latter two of the
"three reasoos the very basis for our concern in a floodplain management
context? With that, I'll say hopefully we have got you thinking about things S
that you want to talk about.

"DUNCAN:

I want to clarify one poinc. We have many guests here, many people arc
not Corps district and division personnel, and I did not mean by my remarks to

*.-. inhibit their participation in this discussion. But I do sense that the -.

people from the dist icts and divisions are a little re .cent to stand up and
* speak. Three, four, or five people have done that, but I would like to see

everybody who's here from the districts and divisions who have got actual
experience from the ground have something to say. If you are doing great and
you don't want us to bother you, then we want to know that too. It would be -S
very nice if you thought everything was going well and you didn't need any
additional information transfer, policy initiative, or procedural improvement.

""O
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S I HARRISON: .

Several times, the word economic was used. There is nothing that is not
economic. I just thought I would put it out of the way, if we can. Maybe
there is some kind of celestial thing that. is not economic, but man is a user
of things, time, and existence; he is economic. lie is not non-economic.

PHIPPEN:

I think Don is right. Don't think that your own experience is common to
everybody else because obviously it is not. What seems as though it should be
everybody's bag is just not. That's one of' my problems. Once I get something
in my head, I think everybody should obviously knrw it tile same way 1I do. My
old staff used to criticize me for that. So, speak up.

FRANK INCAPRERA:

Five years ago when we had this same meeting, I made a suggestion; it was
probably five year too early. There is a way to take care of existing
development in communities like you are talking about. I think it could be
done through a program where advance money could be given to critical
indus'ries, such as low interest loans, where they can go in and provide their
own protection. I have since then gone back and checked my economics on that
in different areas. I know that floodplains are different and that depths are
different, not only to the same floodplains but for different areas because of
the topography, etc. From the investigations that I conducted, I would say
that about 80 percent of the structures I did -- commercial, industrial -- can
come up with feasibility for such a loan for 25-year protection. 1 would say
that about 60 percent can come up with 50-year protection. There is hardly

-• ary feasibility for 100-year protection. When 1 say protection, I am talking
about protecting an individual building. I am not talking a large site.

There's always a uniqueness about every building and every industry.

Th•e implementation of the program, though, doein't belong with the Corps
of Engineers. I think that the potential areas that could be implemented
would be with the flood insurance people, because they are the ones kho stand
to save the money. In other words, for the money they give in advance, it
would say in the claims that they would be paying within that period of time
that the loan would be paid back. Say, you give them a 10-year period of
"time, or a 15 to 20-year period of time, the money just on the loan itself,
without the interest they would gain, even though it is a low rate of
interest. They could economically give out theme loans for people to do their
own work.

, I would like to think that the Corps could provide the technical guidance
on these, but given today's constraints on our human resources that we have
working for the Corps, we run into the same problems that we did when we
started making maps for the flood insurance people. We were doing a lot of

* the maps when we came out of the emergency program and trying to get them all
done for them, and there was no way we could do it. They knew that and they
went out in other agencies and started contracting with the private sector,

Sand I think it was the right vhing for them to have done. I
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think that we would run into the same situation here, because, when you start
talking about areas with hundreds or thousands of buildings, you really need
that type of support, that type of information. I just don't know that we
have the resources to do it.

I think we can give them information in, terms of all hydrology information
we have, we can tell them what the floodplain levels are; there are a lot of

- other technical data we can give them. We also have handbooks. There are so
- -many handbooks out now on how to floodproof a building for the many things
"* they need to consider that I think with a oonsultant very quickly they could

come up with a design to take care of that particular problem. Maybe now is
the time that idea can move to implementation. But, again, it would have to
be the flood insurance people who could conduct the program. I think if they
would conduct these investigations like I did, then they would find it is
economically feasible to do so.

JAMES RAUSCHE:

I think Frank raised a goc' joint. Many times there a,'e a lot of flood
"prone industries out there that could use the technical expertise that the
Corps has as aa agency of engineers. We had some flood damage reduction
surveys of in'-ustries, and we found that they were very effective from the
communit/ standpoint. Frequently, a community would prioritize which
industries they felt were critical to the economy of that community. And
frequently we were working with communities that had one or two or possibly
three industries that, if they had moved out -- made a decision that they
could not exist on the floodplain anymore, they would have to close shop and
move -- that could make a critical rifference for that community. So I think
that the Corps does have an important role that t' - can play in terms of
working with one, two, or three critical industries that a community would
prioritize. While L realize that there are a lot of industries, that we just
don't have the capability to address all of them, nevertheless, I think we can
play a really valuable role in working with a few that have been prioritized
by the community. In the fact that we are an engineering organization, we do
have some good capability to provide in that area.

*1 JON KUSLER:

Ten years ago or so, when such measures as relocation were just talked
about, there wasn't much around on floodproofing and there wasn't much around
on flood warning systems. I am sure that working with communities is very
frustrating. There wasn't much information; people weren't familiar with

.9. -approaches, the problems and definitions of goals. But I think we have come a
long way in the last 10 years in terms of the expertise within the agencies
like the Corps, and the people knowing something about some of these other
techniques out there.

I would like to argue that putting together floodplain management plans in
these communities is still not an easy process. We are at a point to do some
additional work, for example, procedures for getting the community to help
"find its goals. There are procedures for working those things through pretty
"quickly cost sharing and so forth. We are at a point where somebody needs
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to help communi+-ies crack these plans. Who is going to do it? FEMA can't do 0
that; they can ork with loans and insurance but they don't have the technical
expertise in that staff out there. You are looking at what agency. I see
possibly the Corps and SCS. SCS has it's own area of expertise. I think that
it is not an easy set of problems to deal with. I would like to raise the
challenge that we have come a long way and I think that they are do-able and

j needed. 0

UNIDENTIFIED:

When we begin to think about these areas we are operating in, some get to
be a wet blanket. I will be a wet blanket for the minute, in that the same
information that Jon identified as having been developed is now available also "
to a lot of private engineering firms. I am not saying that we havc the

• an.,wer to this, but I would want you to perhaps think of those circumstances
- in which a Corps technical services activity doesn't go against a longstanding
* rule that we did operate under, at least a while ago, that we noL put

ourselves in competition with legitimate commercial enterprises. Just thought
I would bring that up, because I think clearly they were in the same boat 10
years ago that we were, or perhaps not as well off. But today, with all the
disemination of information, there is an engineering force out there in
addition to the Corps, which I think we shoulK recognize in our discussion.

UNIDENTIFIED:
j

Somebody has got to maintain the data base. Somebody has got to be in
charge in a given region. I've talked to several people here, and I see
several heads shaking. If too many people are presienting their own data and
allowed to free-lance beyond a certain point, then -t gets to be very
difficult. Obviously, we don't want to compete with engineers for some
things, but, when you get to the base level of information, as o said,
somebody has to put it all together in a given region or a give area. The
Corps seems to be the people that have that expertise.

UNIDENTIFIED:

You have to have continuing interactive capability. You know, everybody
knows, what is happening with all those billion dollars spent one way or the
"other by FEMA or maps, storage of that data, etc., and what's happening to our
federal investment in basic raw map data.

- UNIDENTIFIED:

The technology is there to handle it and work with it if somebody wants to
become the custodian and the user and the interpreter. Who better than the
group sitting here? p
ART HARNISCH:

We have heard about the vast array of problems in dealing with
nonstructural measures to prevent flood damages. For example, Goerge Phippen
told us about the problem of our not meeting community goals and recommending
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A projects that are not acceptable to the community. Solutions may be excellent :0
from an engineering standpoint, but in many cases under current cost sharing
policies the lack of local funds would prohibit implementation. Basically,
locals cannot afford projects we propose. Grant Kelley has told us about
problems of private developers being impeded by changing regulations anc
directions of governments, making private investment in the floodplain a high
risk due to uncertainty. These are typical problems which may be solved by S

- improved communication and coordination with floodplain occupancts-owners and
* representatives of all levels of government in the planning process.

Colonel Jerry Galloway and Bill Donovan have told us about the tools
available to implement nonstructural floodplain management measures. They
have enumerated the various federal, state, county, and city regulatory o0
"weapons we could use and what level of government does the regulating. One
additional tool that may be added to the list is money -- which government

-. agencies, private corporations, or even individuals living in the floodplain
"may have funds available to pay for the floodplain management objectives.

I would like to suggest that a different kind of approach be used to -5
- accomplish the communication, planning, and implementation of nonstructural

- measures. This would provide a catalyst action in identifying problems and
* objectives and use of available tools in solving the problems. This could be
. called an "institutional approach" to get all concerned institutions and

individuals together and going in the same direction.

A concept has been developed by the Kettering Foundation of Dayton, Ohio,
is what they call a negotiated investment strategy (NIS). This communication

-. process has been *.ised in metropolitan areas for urban renewal projects. All
- interested governmental units, residents, and private developers agree on

objectives, a construction package as well as funding commitments for a
renewal area. The Corps of Engineers and some districts have been involved in
this process. NIS has been used in St. Paul, Minnesota; Columbus, Ohio; and

-" Gary, Indiana.

All levels of government from the federal agencies right down to town and
city departments have an interest in, regulations pertaining to, and in most
cases funds available to do something with floodplains in their jurisdiction. -
A negotiated nonstructural investment strategy for a flood-prone area would
"involve setting goals and objectives by property owners and local governments.
Technical assistance for the engineering feasibility and costs could be
provided by the Corps of Engineers. All levels of government with an interest
"in the area would be expected to participate.

"The key to the NIS is an impartial mediator who would learn the
capabilities and constraints of agencies and would coordinate negotiatingL teams representing each level of government in achieving local goals, In
previous NIS programs the mediator has been an independent consultant funded

4 by the Kettering Foundation. The negotiation process could also invoive
-- technical assistance by the Corps.

The product of this process would oe a written agreement including
commitme-nts from the government participants, property owners, and even
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r-rsiderts to accomplish their part of the agreed-on program. Here again,
technical assistance can be provided by the Corps, and the Corps would fulfill
the part of the program that requires structures to prevent flood damages.

• Nonstructural solutions to the prevention of flood damages are more of a
people (person-to-person communication) problem, requiring knowledge,
understanding, and cooperation of all involved. The approach should be S
different than solving structural engineering problems. The use of a mediator
or catalyst may be all that is needed to implement many of the tools that are

+. already available.

PHIPPEN:

Thank you very much for a thoughtful presentation. Is there a comment on
- this idea that anyone would like to make? It is an interesting idea.

UNIDENTIFIED: A

I think we are getting to why do we look at evacuation a little bit harder
than maybe floodproofing or raising structures. Probably, we see a more
traditional role for the Corps under a GI program. We can see that there is

-" an investment, a definite investment to be made. In most of the
* nonstructural, I think, the larger investment is in manpower and expertise,

and we are getting back to technical assistance. Probably more suited for a
technical assistance program was the *2orps being the focal point of research,
development, and expertise. That would probably be the major effort. If you
go into evacuation, you get real estate involved, you get a surveyor involved.
We don't have a traditional role, and I think that's why it is so hard to
force some of these things through our GI program, even for looking for other
benefits.

Let's say we get into a study area where flood control is only 20 percent
of its future decision for open spaces, and it won't stand on its own.

* . Probably the overwhelming benefits are social and recreational.
Incrementally, the 20 percent is not going to be justified; you can't push it

* under a guise of flood control. Are we going to send this through and say
4 we'll contribute L ý percent, or are we going to go into major recreation and ,SI

-- social benefit-type programs? I think this reinforces the general position
here: the best thing to offer is expertise. There are plenty of exceptions
around the country, but in a bigger program, I don't , if the Corps '..••nts

to do that,

JIM GODDARD:

I would like to comment on a couple of things, and, after commenting, I .
would like to present a suggestion for Corps action. Yesterday morning,

"-" George Phippen commented on something that I would like to follow up on just
briefly. He mentioned that, with floodplain management being a broad
approach, he didn't like structural and nonstructural separation, independent
consideration. Well, bear this in mind: Even in this conference, we speak of
the nonstructural alternative. I don't like to think of nonsturctural
alternatives. I like to think of alternatives. It could be a dam, a
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reservoii ; it could be a levee; it could be a channe). improvement; it could be
floodplain regulation; it could be floodproofing. These are the various
alternatives for solving your problem.

Actually, back some years ago, the term floodplain management came out.

Why did we come to floodplain management? Flood control was something which
meant one thing to the general public. That was: here was a structure to keep
water away from man, forgetting all about keeping man away from water on the
total approach.

. I was at TVA at at that time. TVA wouldn't consider doing away with the
-* term flood control. Why? "Flood control" was in a TVA act. They weren't

about to go back to to Congress and take a chance of Congress changing the "S
act. The rationale was that if Congress changes the act thij way, they can
change it that way and the other way, and TVA might lose. But they couldn't
do away with "flood control." I talked with the Corps of Engineers, other
federal agencies, and Congress, and everywhere was the term flood control. We
"couldn't get away from that as we went along, so actually it became "flood ..

control and other measures." In time I came to agree with George Phippen, who
all long didn't like the term nonstructural. I never did particularly either,
but it just happened to come along. But bear in mind that really our approach
here is floodplain management. That's an idea here of managing floodplains
and thieir related water resources to the benefit of all. You can say "wise
use" if you want to.

1 would like to mention our straightjacket and our BC ratios. I say we
engineers are, in the large measure, part of the reason for this
straightjacket. We elect our politicians and the politicians have to explain
to me and ycu -- who vote for them and put them in office -- why they are
spending our money. They can come along and say, "Jim, we are getting three
dollars back for every one of your dollars." Who told them all this? We
engineers came up with it here.

I say now that we engineers also who work with the other disciplines have
a responsibility of coming up with some manner of either putting a dollar
value on these other items, which so far we haven't done, or in some way
informing that public about who control the fund. After all, a general can @1
ask for all the money he wants, but it is the Congress that votes it. The
people put the Congressmen in there. We are going to have to help out on this

.we wan to break out of this BC straightjacket, so to speak.

Brian Moore yesterday morning mentioned that whatever we come up with, it
has to be, on the nonstructural side anyway, a matter of activity not by our
people, who are going to come up with the plan, but the local people. We are
going to have to reach those local people in some manner. That really is the
payoff, when we go out and start talking with the community. I would
criticize you just as much for going out there thinking nonstructural only as
if you went out thinking structural. I think we should go out there, there is
a problem.

What is the best thing to do with it? In many cases, there is going to be
a combination of structural and nonstructural. On the nonstructural side, you

"* can always start out with the floodplain regulations that keep the status
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closed. Things will only get worse on that until you develop the rest of your 0
program, because your regulations can always be adjusted; in fact, they just
must be adjusted as time goes on and conditions change. That is simply the
first activity.

Where do we go from there? The original concept of the FPMS program when
it was set up back in 1966 and 1967 actually was for a total approach. We are S
treating that in the matter of the acceptance, credibility from OCE down
through the division to the district offices here, and we suggest to people
out there to go out and work with communities. We did get a few people, but,
unfortunately, too many of the people in the FPMS program actually were
assigned the matter of getting out flood reports. These reports were a very
important element, and there are a lot of problems that we have to deal with S
in getting them out, but I still say that's about 10 percent of the problem;

the other 90 percent of the problem iF working with people.

I haven't felt through the years that our Corps offices, our program,
actually has met that challenge of getting out there and working with people.
In fact, most of the large structural projects actually have already been
built throughout the country anyway. Whether or not the public knows what it
is talking about, the public in the last several years has gradually raised
its voice. The people want to have a voice in so many decisions even if they
don't know what they are talking about. I know that's a strong statement, but
just stop and think about what is happening. As a result, to get. any project
through, you are going to have to have the support. I guess what. I am leading 6
up to here is this: Is the Corps ready, actually, to give enough funds and
manpower so that you can get out there and talk with the local people?

That is just the one thing -- the money and the manpower; the second thing
is, is the Corps willing to let its people gctually get out and handle human

C relations, working with the people out there and not just sticking too closely
to our technical nature. Sure, we are experts on the technical, but our Corps
offices and our people are not yet actually expert when it comes to working
with people on many of these things. Are we going to actually get into that
field? I think it is high time.

We didn't have follow-through with this in the FPMS program. Congress
gave it to FIA, which is now at FEMA. FEMA didn't follow through with it
either until about the last six months oi the last administrator's program,
where they started getting out flood reports and actually following through
with the rest of it. Then there was a reorganization for FEMA's drop.-back on
that.g

I think there is a good opportunity here now for the Corps to actually get
into that and push that portion of it, but it can't be unless the Corps does
change the policy there and actually permits and encourages this activity with

* more interplay with that public. Sure, I know I am an engineer, t"'r. Years
ago, frankly, I kind of wondered, why should I listen to this layman out there

4 telling me something about this? We go out and we get 10 ideas expressed and
nine of them aren't worth much of anything. You can wipe them out, but the
main thing is that you get their support and you get their understanding. If
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we get this spread around enough, that's going to impress the politicians,

going to get into Congress, and maybe we can get out of this straightjacket.

ROBERT POST:

Responding to some of the things you mentioned, Don, I believe that the
Corps, and our district in particular, has had some opportunities to develop
total flood emergency preparedness plans. I think we ought to get into that a
lot more than we have before in terms of developing not only warning systems
but also emergency defense in times of flooding. If there is a disaster
declared, we can provide assistance to include organizing communities s( that
they are capable of taking care of the disaster at the time. We can hrip them
with what agencies they should have pre-positiored and what their
responsibilities and duties are. As a minimum, I believe we should be doing

this for our ongoing studies, but I think it should be expanded beyond that to
any community we could provide assistance to.

I believe that we are the premier organization in being able to handle
flood damage reduction, and we ought to take a leading role in that. I guess
I disagree with one of the things that Frank had said earlier -- that we ought
to have a program in flood damage reduction run by anybody other than
ourselves. I think we have the context, we nave the technical background, we
have the data base from which to work, and we ought to take advantage of it
and use it and provide that assistance to the communities.

In terms of saying we need more manpower to do it, I don't believe that we
ought to be saying that sort of thing. I beli-'e we need the money to do it.
I believe that, in terms of manpower, that time would come when we would be
able to handle that situation, too. In some respects, much of the work,
perhaps, would go to contracting communities; but it would still be overseen
and maintained by the Corps of Engineers, which has the data base and all the
Corps of Engineers activities to make sure that it happens correctly.

On one other point, with respect to economic justification of some of our
ronstructural alternatives, I believe that we have to develop a less rigorous
approach to reviewing the economic justification that some of the field
offices come up with. I believe that the field offices have some very

creative ideas that they can put forth. I believe that they can send those in
with reports and that they should be justified, whatever )enefits they come up
with. But in terms of continued scrutiny and debate ab t whether these are
acceptable and whether we have gone far enough in examining whether they are

acceptable and properly evaluated, I think that we ought to be less rigorous

in that respect. Most of us do not justify our own personal actions as
rigorously as we do many of our Corps actions. I think in the nonstructural
area, in particular, we have to get a little bit less rigorous.

PHIPPEN:

How many people have actually had discussions with nonfederal entities

about emergency preparedness or regulation of floodplain? Is there anybody
here willing to tell us why they haven't had these discussions -- whetner it
is an atmosphere in your district.
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9•. WILLIAM REID: @1

The trouble we have is that people perceive us to be doctors. And doctors
"don't solve the cancer problem too well. Flood problems are like that. So
when you can't solve the problem, you really can't deliver and you have

-• trouble facing the public. In some of the things w2 talk about, we really
aren't delivering. I don't know that we really can't. We just aren't.

PHIPPEN:

How many of you had a very negative experience, like the nonfederal
interests that say, "We are not about to regulate the floodplain, and we will

A shoot any 'Fed' who comes into town preaching that doctrine." Or it was a
complete turn-off?

LAWRENCE C. CIESLIK:

I had a project that started out with a flood insurance study in Lincoln,
Nebraska, on a levee system which the Corps of Engineers built in the 1960s.
"Through a series of floodplain iniormation reports, after construction of the
"project, we indicated to locals that the levee provided 100-year protection.
When the flood insurance program came along, we found out that we didn't have
100-year protection in the levee system. They don't believe our numbers.
They think that their flood problems have been solved because their nuisance
flooding has been stopped. They haven't seen a flood in 15 years. So we do
get a lot of negative comments.

"One thing I might make a point here about is that the federal insurance
program gets people's attention. We have several different project studies
going on right now that were precipitated by the federal insurance program.
FEMA came in and started telling the people what was required of them in the
program and they come to us and say, "What can we do about this?" .Aome of
them are looking at wide floodways and some are just looking at the problem,
they are going to have restricting the development. There are a lot of
private developers that maybe have put money into lands in the floodplains
that would be restricted.

One of the things that I can see is a greater role here for the Corps and
FEMA to work together a little more, maybe get FEMA to start thinking about
structural type solutions or nonstructural plans that would help alleviate
problems of the floodplain and work with the Corps with our technical
"expertise. For example, we may not come up with any economically feasible

0 project to help the city of Lincoln. We might not be able to pay for any of
the engineering feasible alternatives. But they could go into some kind of
long-term plan. One thing they arc going to ask us is, "Why should we do
this?" They are going to say, "What is the incentive? Why should we pursue
this?"

One role FEMA could play here would be to come in and tell these people,
if you embark on a long-t-rm plan, say a 10-year plan, and if we in three
years find out that you are pursuing this plan, we may change the maps before
you are done with that plan to reflect the ultimate outcome. We might, in

1
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*.. other words, carry you for that other seven years. We might assume some of
the risk as long as you go ahead and pursue this long-term plan, this
nonstructural plan that will alleviate the problem. I see that as something
we could pursue. I would like to get some comment on that from other people.

PHIPPEN:

Let me ask one more question. How many people feel that the Corps policy
on when you should terminate GI studies is a detriment to your pursuing the
type of thing that we are talking about here to a point that is useful to the
nonfederal interests in solving their flood problem. Is there anybody who
thinks the policy we have now on how you terminate a study is good, or is it a

411 constraint, a problem to you. Does anybody think it is a problem?

GARY ROHN:

It seems to me that it is a constraint in that, if a problem is worth
studying with federal money, then the solution -- whatever it is and whoever
is the implementing agency -- ought to see the light of day. I think, too
often, solutions are suppressed because of poor interest in the
implementation. I think that, as a technical agency, maybe the best thing we
can do is to study the problem based upon all the tools that are available --

to formulate the best plan, identify the benefits and costs, in terms of the
BCR or any other socioeconomic or environmental factors that we know of. Let

*, : the decision makers -- the Congress and otherL -- decide whether that problem
is worthy of solving from a federal interest.

Even a positive BCR doesn't necessarily solve the problem. As we know,
* there are positive reports sitting in various stages right now that have not

come to fruition in solving the problems in communities. Unless the lawmakers
II are in a position to appropriate the money, regardless of the benefits and

- costs, there is no real solution for the local people.

BEVERLY GETZEN:

I am wondering, as we listen to all the discussions, if some of the
problems we are talking about are not perhaps in some way the reflections of
an institutional identity crisis. We have often been reluctant to go out into

the public and deal with them because we honestly haven't known what the
answers were in nonstructural. There are a couple of parts to that. One is
"that we have always been a technical engineering agency and we have dealt with
the structures with an admirable capability, but when we moved into the
nonstructural we were in an area in which we did not have a long institutional
memory. We did not know what the solations were and quite often they were
things we had no experience in developing. In fact, for a lot of the things
we did we had to hire private industry to accomplish for us the kinds of
answers that seemed to be fallir out.

0, We also tended to take nonstructural aspects of our studies out of the
mainstieam. I don't mean this as a criticism to anyone who has worked in
floodplain management, but in some of the districts, the people who were in
floodplain management who were not a straightforward plan formulation group of
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people handled the nonstructural. It was like a sideline, not really a part S
of the study, and we stuck in later. I think part of that is because we were
working in an area where we didn't have that long memory of how to do those
kinds of solutions.

The other part of it -- and Paul mentioned this yesterday -- is we tended
to be a solution oriented agency, and if the solution was not a S
Corps-implemcntable solution, we stopped looking at it. We stopped too soon.
Now we are in an area where we have a lot of policy questions. We are moving
into a two-stage planning study, in which local people are going to be paying
a large share. I think we are going to owe them a lot of answers. What you
are hearing here is that most of us do not know how to answer all the
questions. Can we give you a flood warning system? May we continue to
conduct the study, even if there is a BC ratio of .001? Yet the solution is
something the local people want. If they are paying half the money, they may
very well say, "We want that study finished.".

DALE KLEMME:a
We had said from the outset that this would be a rough-and-tumble sort of

-" thing, so don't throw me out the door. What we are dealing with here is a
marketing PR problem. It is going to be more so if you get into the
nonstruotural local involvement, local share, local perceptions of what the
problems are, and local perceptions of how you are dealing with the problem.
Also, as was mentioned earlier, the locals have to get out and get the
congressmen to fund it as something less than normal one-BC, or whatever the
criterion is. They are going to have to be involved.

I think we need tc realize that the engineering field, per se, is a very
technical field. It isn't necessarily a marketing PR oriented area. Perhaps
there should be a crash course for a number of people who are going to go out
in the community so that the initial reaction isn't necessarily a negative
reaction among the locals. I would not come before a local council in a small
"community and start talking about economical analysis and the 100-year
standard and the EDA and the NE and OEC and the other alphabet stuff. Yet,
we're so accustomed to talking that jargon that we throw it at these local
officials and they are immediately turned off.

You need to do lot of soft-sell sort of stuff. At times it's going to be,
perhaps, in your first few visits to the community, that you think might have
a problem. You might get to meet more formally with some of the shakers and
movers in the community, so that you can at least get in the door and lay out
some plan or some overall strategy that you would like. that community to
implement or at least plan. You really need to take a very close look at how
you're selling this whole thing and how people are receiving it. It is not

- what you are saying that counts; it is what they perceive you are saying that
counts. Maybe the answer is having zoote other discipline to be the
representative. That's going to be a commor face that group is going to see
all the time and can identify with; they are going to get to know you and -
relate to you. Or maybe the answer is a crash course for some of the people
who are more technically oriented. But I think you need to address that
question somewhere down the line.
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A.] ROBERT CARNAHAN:

If you'll permit an observation from the National Weather Service, I was
very interested in the comments you just made. The weather service has very
few people nationwide that are designated as warning preparedness
meteorologists. These guys have had the job of a lot of this public contact.
We get fewer and fewer of these kinds of people all the time because of the
cuts, the money cuts and personnel cuts. But, still, most of the offices have
somebody who is designated as a focal point for this sort of thing. When

* 'there comes an opportunity for somebody to talk to the public, this is the
person who normally takes this responsibility.

This is often a rather youns person in the office. They are regarded as
-. attractive positions, in that the people who take those responsibilities do

recognize that they're learning a skill and getting contacts that really are
training them in a managerial sense. They are stepping up in the
organization. So it is an attractive position to a lot of people, even though
it means a lot of persona... sacrifice. I said yesterday that dealing with the
public is not always a pleasant thing. It often requires a lot of night

. meetings and things like that, which a person isn't very eager to do unless he
sees some personal advantage. Sometimes there is a personal advantage from a
career point of view.

Let me just move on to a couple of other things. One of the things that
the weather service recognizes is that we have a lot of small offices and that

* "means we do have a lot of personal contacts. We often end up with an inquiry
. from a community and a request for some help. We try to be of as much
• -assistance as possible, but we are not engineers; we believe that when it

comes to the question of developing an emergency preparedness plan, somebody
else has to do that. The weather service can provide some information
relative to vulnerabilities from the weather point of view, but it really
requires more expertise than the weather service can bring to bear.

In my own role in the weather service right now, I deal quite a lot with
FEMA and with our field offices. When I speak with the field offices about
their relationship with FEMA, they say, "You need to recognize that FEMA
doesn't really have a field structure." FEMA has regional offices, that's
true. But beyond that, when it gets down to the lccal community, you are
dealing with the state and local governments. FEMA can exercise some
leadership and deal through their regions, but it is state and local
governments that you end up dealing with, and our people do the same thing.

* I think there is much that can be done along this line, but I would be
pleased to see the Corps begin to take a role in emergency preparedness. One
of the questions that has been raised here several times is the question of
turf. Believe me, as far as the National Weather Service is concerned, the
Corps of Engineers is quite welcome, and we would welcome your involvement in
this kind of area.
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A| DUNCAN: *1

It seems to me that, based on talks over a period of years with some of
you people, that one of the problems with working with communities is the
incentive problem, which has been talked around quite a bit here -- what real
goals the community wants. What does it mean in terms of what you can do with
cost sharing.

It seems to me that there has been quite a lot of discussion on some of
the incentives; for instance, there is a lot of interest on the part of
industries in floodproofing. But there is interest in other groups. It seems
to me that right now, maybe coming out of this session, you're in a position

' to suggest to F04A some of the ineentivts thaL would help implement the
administration's overall goals of cost effectiveness in terms of federal
programs and greater state and local responsibilities. Flood control is quite
an incentive for communities to grab and put together something that would be
less costly to them, There's incentive in terms of the private sector withe loss reduction.

There is the flood insurance program, saying w,ý want to go ahead and we
want to have a graduated rate schedule that reflect6 actual risks. The

critical com,'nt from the outside is that they are not making a lot of
progress. What are the reasons they're not making a lot of progress? My
candid perception is because they don't have the data on where the hazards are
in a very specific sense in terms of velocity, special hazards, and so forth.
They aren't making a lot of progress on it because they don't have any kinds

. " of plans that they could relate reduction in rates to. It seems to me that
you could make some proposals to FEMA and OMB, etc. If a community comes in,
has a public management plan, has regulations, has structures in place, has
channelization, etc., they can get reduced rates. It seems to me that we are
dealing with kind of a new ball game in terms of this whole incentive
structure, and this is an opportunity for you people to come up with some
ideas that might be attractive to the administration.

In terms of goals, there are ways, again, of getting the community to
define its goals so you don't have to operate in a morass. If the community
has incentives in terms of financial incentives, part of the goal problem is
defined. Then, of course, it has to be translated, it seems to me, into some
flexible policies for you to be able to go out and say, "We'll cost share" in
"particuiar types of situations. That is something that has to be worked out
internally.

In looking at all the agencies right now, it seems to me that you people
have an opportunity to input to FEMA and OMB, but really the FEMA people don't
know the situation out there with the communities as well as you do.

"* Certainly the FIA people do not. They don't know the technical aspects of
. floodplain mnaragement like you people do. You come up with some suggestions

on incentives and goals. Interact on a process that's going to implement what
the administration is proposing. I think it would be a shame if a lot of the
good things the administration is proposing right now disappeared in two years
and you got another administration without some good, hard proposals that make
sense on how to implement all this.
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RON HILTON: -.. 1
I would like to respond to Don Duncan's question on whether the Corps

-. • should be involved in emergency planning. Of course, I am a little biased,
since I have been involved in it for the past five years.

The hurricane evacuation studies they we have conducted were funded
.*. through the floodplain managument services program. We did not have all the

expertise to conduct the entire study, but we were able to contract portions.
The locals really liked it because the Corps was involved, not because they
had the money, necessarily, but because there was a lot of infighting going on[ in Florida between city governments, county governments, and even the state

government. They looked to us as the impartial person to bring all these
people together to get the study completed. We also were able to get FEMA and
the National Hurricane Center and some other state agencies in our
coordinating effort to attend our meetings arid review our reports.

Now, the state of Florida has taken a very active role in originating
studies in areas where the Corps, Jacksonville, could not participate because
of the funding problem. FEMA is also now getting involved and is looking at
financing a three-state regional hurricane evacuation plan along the gulf
coast of Florida from Penascola, Panama City, the coastline of Alabama, and
the coastline of Mississippi. They've talked to me and I proviu.•d information
and some advice and guidance on that study; also, the state of Florida has
called upon me to provide guidance. The hurricane evacuation studies that the
Corps has completed in Jacksonville need to be updated periodically. The

*• Florida population right now is about 10 million people, and we are growing at
• . the rate of 4000 to 700V persons per weeK. Most of these people are moving

into the coastal areas. So I believe that it is in our best interest to stay
involved in the hurricane evacuation planning studies, but we need money.

One thing I would propose is that instead of the Corps trying to compete
and do the studies alone, FtAA trying to compete and maybe do the studies
alone, that we should get together and have a cost sharing arrangement, with

". the federal share maybe 50 percent -- the Corps 25 percent and FEMA 25 percent
-- and the state pick up the other 50 percent. In Florida, I believe they
would do that. They could divide it between the state and the local

. communities.

HARRISON:

I am glad to hear you say that it is not too difficult to do, because my
"perception is -- and it may be inaccurate -- that it is very difficult to put
out a feasibility report of any sort. It is almost impossible to put out a
good one.

i am talking about the direct federal. As you move away from the direct
federal, into thesc areas where the nonfederal interests have a much greater
role and the solutions are much more individualized as opposed to the '*
collective solutions, the degree of difficulty must escalate astronomically.S.... •"My perception is that one reason we are not doing more in this area is because

K "
*

191

maw



it is just too tough. Maybe the rewards and the incentives to the district -4
planner are not in that area. I have a feeling that when these efforts do
take place and come out to a fruitful conclusion, that it is really on the
basis of a very dedicated individual. Without him, acting a great deal above
and beyond the call of duty, it would never happen.

EDWARD PASTERICK:

At the risk of anticipating my talk this afternoon, John makes some very
good points about this whole relationship. It is critical to the flood
insurance program, the whole relationship between the insurance structure,
with all the economic incentives in this area, and any kind of hazard
mitigation taking place.

One of the problems has been that we have based the insurance structure on
a great deal of data that I think we have always been a little edgy about -

because we don't have the years and years of experience from the damage
Sstandpoint. We based those rates on information that only now we can begin to

analyze the validity of. Even within the flood insurance program, w'. have
only recently been able to start to accumulate loss experience against which
we can test the technical bases for the rate structure. Only recently, I
thinl, ha.-ý we built into the flood insurance program the real economic
incentive for something to be done at the local level.

We mentioned here before the fact that the flood insurance program gets
- communities' attention; it gets communities' attention now more than it ever

got before. At one time it got the communities' attention only because if you
- weren't in the program you didn't get certain loans, certain mortgages
* guarantees. It gets attention now because the rates have been raised to a

level where it becomes a serious economic decision to build in a certain
location. The response to that at the local level, often, is frustration,

. because they don't quite know what to do to address that problem. I think the
Corps is in a very good position to come in with a kind of technical
assistance that can not only help to address the individual property owner's

-. problem of a higher rate, but also this whole question of community rating,
which comes up at every conference that I have been at of thi.s nature. Our
chief actuary has lived with this rate structure for 14 years now. He has

expressed the willingness, the readiness, to really accomodate that community
rating concept. The problem has been, I think, that we need an organized, <-
consistent approach to the whole issue of community rating. It always comes

"- up in a sporadic kind of contexi --- wouldn't it be a good idea, so we put
*. together a task force and look into the feasibility of it. If you use a task

force to look into community rating, you will not hav a community rating for
20 years. at . think you really need to do, and again this may be the ideal
group to do it, is to have the Corps of Engineers look into the kinds of
technical bases that can support a community rating system, a system that will
legitimately reward hazard reduction kinds of measures at the local level that

*. can be substantiated, that can be justified, and that can be borne out over

the course of time, in terms of reduced loss experience. So, my major point,
I guess, is to very much support that objective cf looking into that whole
area of cotinunity rating.

9 -
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*We don't have the resources at FEMA. I don't intend to speak for the
whole department, because I am only in the insurance end now. But I think
that is true, we dor't have the resources to look that e~tensively into that
area right now. The resources that at one time were devoted to the flood
insurance program out in the field are now being diverted somewhat to other
emergency preparedness kinds of functions having to do with the civil defense
program, the plans and preparedness kinds of objectives that the
reorganization into FEM'A necessitated. I think it is a question of where that
expertise is going to come from, and this as good a source as any.

RAUSCRE:

A couple more thoughts on flood emergency evacuation plans. I think that
these plans can be good interim measures. As we all know, there is a big gap
between initiation of a reconnaisance study and completion of construction. I
think an emergency evacuation plan does have some real good use there. If you
think in terms of a hurricane evecuation plan, you are talking about big
bucks, and that can be very prohibitive. But I think there are many instances
where, particularly with fluvial flooding, you can work together with the
community at a fairly low cost in developing a plan that the commurnity feels
they had a lot of input into, so there is very strong acceptance on their part
for the plan. It also gives the Corps a good opportunity to work hand in hand
with the National Weather Service, FEMA, and the state and local agencies in
developing the plan. I think there are a lot of good opportunities for the

* ~Corps to get involved in that. 1

PHIPPEN:

Is Steve Eli here? You might want to comment on your experiences. I
think you could follow Jim's remarks very nicely in terms of the low cost
inlput required for, say, Barbourville and Pineville. Would you be willing to 1
do that? .

STEVE ELI:

We had some experiences in Nashville, I guess about four years ago, with a
little community in Kentucky. They wanted some additional protection. They
had a flood in '77 where they nearly had an overtopping situation. They were

-f ~faced with a situation where they were really incapable of handling the -

problems that came out of that flooding from the standpoint of knowing exactly -
who should do what, and when. We were faced, apparently, with the first

situation in the Corps of trying to handle an evacuation resoonse.

We had some problems trying to wade through the administrative mumbo *
*jumbo, trying to find exactly what the Corps response should be to that

request from the community. Having done that, we finally came up with a
response of sorts, but we did not even, qt that. point, feel comfortable with
putting the Corps nare on the document we came up with. It was an emergency

* evacuation plan, which we feel very good about, because it was tested again -n

a flood later in which they were actually able to implement that plan and '
evacuate the city. They allowed themselves the organization and time to go
back in and actually sandbag and do some emergency procedures which prevented
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AL an overtopping in that situation. Again, we followed on a year later with *0

another similar report in an upstream community (Pineville, Kentucky).

UNIDENTIFIED:

I was impressed with the amount of money that the Corps put into those
things. We were talking about Ron's problem with big dollars. As I recall,
with the cooperative arrangements you worked out, the Corps ended up with
about 30 percent or 20 percent of the cost.

DUNCAN:

Let me ask one more question. How many of you have seen the policy we put ..
out on something like "Corps Responsibility" or "Emergency Planning for Areas
Downstream of Corps of Engineer Dams?" Anybody see that? One of the facets
of that was a very specific requirement that the plans that were developed be
nonfederal interest plans. That has been mentioned a couple of times in the
coverage we have up to this point. I think in the next two-hour session that

&1 some of the other people involved in these things may want to give some clues
on how the Corps of Engineers can do this emergency preparedness planning but
still have it be the nonfederal people's plan. Because it is not going to
work. If they don't perceive that, it's their plan, it is not going to work.

PHIPPEN:

I am very happy from my own standpoint to have seen the large response
here. I think the issues were covered well, and I am certainly pleased at
some of the thought that has gone into the kind of questions that have been

. asked. 1 am certainly glad the people from outside the immediate Corps were
willing to contribute to our effort.
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INSURANCE AND NONSTRUCTURAL FLOOD HAZARD MITIGATION 0

By

Edward Pasterick
Assistant Administrator for Insurance Operations

Federal Insurance Administration

INTRODUCTION

The National Flood Insurance Program (NFIP) was initiated in 1968 with
unactment of the National Flood Insurance Act of that year. The passage of the
legislation followed an extensive study authorized by the Southeastern
Hurricane Relief Act of 1965 to examine the feasibility of developing an
insurance program to replace the traditional methods of providing financial
relief to flood disaster victims.

The study examined the various alternative components of an insurance
program which include a system of hazard mitigation or, in Insurance terms,
risk management. Risk management involves an identification of those
controllable factors which contribute to the peril against which the insurance
is designed to protect the insured and a program to mitigate or eliminate the
influence of those factors in the future.

In setting forth the elements of a proposed flood insuranze program, the
study cited the frequent inefficacy of structural flood works and recommended a
policy of non-structural mitigation .hich would impose on local communities
choosing to participate in the NFIP the requirement to adopt and enforce a
program of flood plain regulation which fostered development outside the flood
plain and established effective standards for development which continued to
occur within the flood plain. This local flood plain regulation would be
buttressed by an insurance rate structure which reflected the factors which
contribute to flood risk and transferred the cost of paying for the risk to the
policyholder actually at risk, rather than visiting it upon the general
taxpayer. ihis kind of rate structure would ideally reward safe flood plain
construction and impose a higher financial cost on unsafe building. The
history of the NFIP has since been one of identifying the nature and extent of
the Nation's flood hazard, isolating the individual factors which contribute to
flood risk and developing and implementing the flood plain management standards
which will best mitigate future damage.

NFIP ACTUARIAL RATE DEVELOPMENT

The development of an actuarial rate system which could serve the NFIP
required the application of certain basic principles of actuarial science as
well as the need to verify the presence of certain characteristics which must
be part of any insurance rating system. By "actuarial rate ," I mean a rate
which generally reflects the risk to which a property is exposed, and which, if
applied consistently across an entire book of business, will result in a
self-sustaining insurance program.
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Generally-accepted actuarial principles require at a minimum that the rate
system provide protection against the economic uncertainty associated with
change occurrences by exchanging the uncertainty for a predetermined price.
This price for insuring the uncertain event must:

- pro'•ect the insurance system's financial soundness;

- be fair; and

- allow economic incentives to operate and thus encourage
widespread availability of coverage.

The broad grouping of risks with similar risk characteristics for the
purpose of setting prices is a fundamental precept of a financially sound and
equitable system. Since 2ach property at risk is different, a rating system
which attempts to identify and reflect in prices every risk characteristic is
usually unworkable and costly. Therefore, the basic features which must be
present in sound risk groupings in order to meet the above criteria are:

(a) a sufficient number oa insureds with similar risk characteristics to
make a credible group;

(b) a group which has a significantly different expected loss cost than -A

the average;

(c) the determination that risk characteristics of a group are objective
and administratively feasible to apply; •1

"(d) a system of risk groupings which is practical and cost-effective; and

(e) acceptability to the public

In addition, in the case of flood insurance authorized under Public Law
90-448 the system of insurance and pricing must further the purposes of the
Act, which include, among other things, to (1) encourage State and local

A governments to make appropriate land use adjustments to constrict the
development of land which is exposed to flood damage and minimize damage caused
by flood losses, and (2) guide the development of proposed future construction,
where practicable, away from locations which are threatened by flood hazard. In

.- order to give practical meaning to these objectives, the 100 year flood
standard was adopted by the program since it is now used by virtually all -1
Federal, State, and local agencies, in the administration of flood plain
management programs. The risk of experiencing a flood of this magnitude or
larger is one chance in four during a typical 30 years mortgage period. In
terms of flood insurance, this elevation standard generally yields reasonably
priced insurance protection to the property owner. The use of a lesser
standard which approximated pre-1969 building practices would expose future
risks to a better than 50% chance of being flood damaged during a typical
mortgage period and results in insurance rates which would be three to four
"times those reflecting the 100 year standard. It was just this consideration
"of unaffordable full risk premium (actuarial) rates which prompted Congress to
"grandfather" in existing cor.struction at subsidized rates.
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The National Flood Insurance Act of '1968 separated the flood insurance 0
ratemaking process into two distinct categories, namely chargeable premium
(subsidized) rates and estimated risk premium (actuarial) rates. I will not
deal at length with the category of subsidized rates. These are countrywide
rates by broad occupancy type classifications which produce a premium income
somewhat less than the expense and loss payments incurred on the flood
insurance policies issued on that basis. The funds needed to supplement the S
inadequate premium income are provided by the National Flood Insurance Fund.
The subsidized rates are promulgated by the Federal Insurance Administrator for
use under the Emergency Program and use in the Regular Program on construction

• or substantial improvement started on or before December 31, 1974 (this
additional grandfathering was added to NFIP in 1973) or the effective date of
the initial Flood Insurance Rate Map (FIPM), whichever is later and have 0
resulted in an annual insurance premium of $95 per policy paid by policyholders
and an average premium subsidy of about $107 per policy borrowed from the
Treasury of the United States.

Because the subsidized rates do not differentiate between varying degrees
of risk, they do not possess the mitigation featur~e which characterizes
actuarial rates since they provide no economic incentive to safe construction.
However, FIA has more recently attempted to address this particular quality of
subsidized rates by applying as of October 1, 1982, a rate of differentiation

- to new structures built in Emergency Program communities. This differentiation
is based upon whether the community used the best available hazard information
for building standards even though FEMA elevation data had not yet been made
available.

Actuarial rates are promulgated for use under the Regular Program (the
*" phase of the National Flood Insurance Program which a community may enter

following the initial publication of the FIRM-detailed risk zone and elevation
Smap). The actuarial rates are applied in the rating of post-FIRM construction 4.

and second layer limits of insurance on all construction (e.g., in the case of
1-4 family residential, amounts of insurance of excess of $35,000).

In tne development of these actuarial rates, the following factors are
considered:

- Base flood elevation
- Minimum water surface elevation relative to lowest floor at which

flood damage occurs
- Maximum elevation at which flood damage approaches a maximum
- Lowest floor elevation of structure
- Water surface elevation probability
- Damage to value ratio
- Loss adjustment expense
- Oolicy deductible

insurance-to-value
-Expected loss ratio

The various risk zones are derived from hydrological studies done on a

community basis which establish the 100-year elevation for particular areas of
the community as well as the frequency with which various degrees of flooding
will occur.
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.1 The actuarial rate formula containing these factors may be expressed as
follows:

-- Max (PELV X DELV) X LADJ X DED X UNINS
Rate

Min

J 0.

EX LOS S

Where: Min minimum elevation relative to lowest floor at which flood
damage occurs. -

Max maximum elevation relative to lowest floor at which flood
damage approaches a maximum.

The variable identified as PELV is Ghe probability of a particular water
surface relative to the 100 year base flood elevation. For example, in Zone
AI1, the probability of water rising to or above an elevation 1 foot less than
the 100 year flood elevatibn is 1.6%, 1 foot above the 100 year flood elevation

]* or higher is 0.6%, whereas the probability of rising to or above flood
elevation is 1%.

The assignment of PELV values must be accomplished in such a way as to keep
the rating of policies as simple as possible and still distinguish expected

"* average cost differences among the rate zones. There are currently 80 numbered
A Zones for which different sets of PELV values may be assigned. However,

-i there are three main technical reasons for combining risk zones for rating
purposes. These are the fact that (1) Lowest floor elevations are measured to
the nearest foot, (2) the base flood elevations are approximations based on

-_ best available data on the major sources of flood (local urban drainage
* problems, urbanization of other parts of the watershed, etc._ are some of the
- factors which increase the flood hazard but are virtually impossible to

quantify and still keep the Flo-d Insurance Studyj process cost effective) and,
-~ (3) the basic frequency curves are truncated at about Che 350 to 500 year
* event. As a practical approach, five risk zoric combinations have been
•- established reflecting 1.0 foot incremental differences between the maximum

flood levels and base flood elevations, and a minimum elevation difference of
LI ".5 fcct between the maximum flo-od level and thc base flood elevation has been

established for the risk zones with the lowest flood hazard factors. The
"lowest flood hazard factor (0.5) delineates the difference between the
estimated 10 year flood level and the estimated 100 year flood level as
"one-half feet (Zone Al) whereas a flood hazard factor of 2.5 delineates the
difference between the two flood levels as 2.5 feet (Zone AIO). The average
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A change in flood levels betwe'n the 10 and 100 year event for Zones Al is 1.5
feet Considering the relative variance in flood levels that can occur because
of conditions which affect a particular building site during an actual flood,
the estimates that are made by the engineer/hydrologist in calculating the 50
year flood level, 100 year flood level, and 50C year flood level and the
nearest one foot rounding procedures, a combination of Zones Al-AlO for
insurance rating is reasonable for buildings constructed at an elevation of
minus 1 or above. For buildings constructed at minus 2 or lower, internal
staff guide rate tables were calculated based on separate combinations for

- Zones AI-A5 and Zones A6-A10 because of the higher PELV values associated with
* small elevation differences below -1 for the lower numbered zones. Individual

underwriting decisions are needed for buildings constructed at these low
elevations. The accepted hydrologic methods used in the studies done to
establish these minimum values tend to underestimate the calculated flood
"frequencies when there is little or no recorded flood data. Generally,
recorded data relating to flooding events exceeding the 100 year event is
sparse, and the number of years of recorded flood data rarely exceeds a 30 year

- period. Even in those instances where longer records exist, changes in the
flood plain characteristics partly invalidate the usefulness of the data.
Furthermore, it is generally accepted that the uncertainties involved in
calculating the 500 year flood level are significant. Therefore, it has been
concluded that complete reliance on the traditional flood frequency tables in
the calcul.ation of insurance rates would produce only about one-half the
insurance premium required to meet the insured risk.

The variable DELV is the ratio of the flood damage to actual cash value of

the insurable property and is obtained from depths percent damage tables.
* These tables are subject to experience checks by the FIA from a review of

actual flood insurance claim files. The DELV values are calculated by-
weighting the actual insurance claims experience and the previously established :0-

depth percent damage values. The weighting is accomplished by using standard
. actuarial techniques (credibility).

The FIA has converted specific tables of PELV and DELV values to
mathematical expressions. The puE-pose of this undertaking was to facilitate
computerized calculation of the rate formula which involves thousands upon
thousands of computations. -. 4

I

The variable LADJ is the loss adjustment expense factor expressed as a
function of losses (claim payments to policyholders). This provides funds for
the payment of loss adjusters fees and special claims investigation costs which
are required to determine tne appropriate insurance value of the flood damage
and the amount due the policyholder under the terms and conditions of the flood
insurance policy. The LADJ is 5%.

The variable named DED is the deductible offset. This variable is required
to reflect the insurance policy condition that the first $500 of damage does
not qualify for an indemnification payment.

The variable named UINS is the under-insurance factor and is included in
the formula because flood insurance policyholders do not always insure to -I

value. This requires that the impact of the DELV values in the formula be

-2
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adjusted to account for the difference between property values and the amount
of insurance purchased for each category of risk. The present factors are 1.25

"• • for 1-4 family dwellings and 2.0 for residential contents, 2.0 for other
buildings and 3.0 for non-residential contents.

The variable EXLOSS is the expected loss ration and serves to load the
actuarial rates for insurance agents' commissions and other acquisition
expenses incurred in the selling of' flood insurance policies and a small
contingency loading. The EXLOSS factor used in the most recent rate revision
"is .80.

This formula follows in principle the "hydrologic method of estimating
flooding damage risk" outlined in the 1966 HUD Report entitled "Insurance and
Other Programs for Financial Assistance to Flood Victims" (see Report page 50).

There are a few risk zones (Zones A, B, C, D, AO, AH, and V) where costs to

obtain the hydrologic and topographic information needed to develop flood
magnitude-frequency relationships would be extremely high in relation to the
flood plain management benefits. Average rates based on actuarial and
engineering judgements were promulgated for these zones. However, as noted
above, we have introduced Zone A rates based upon elevation criteria. The NFIP

* flood plain management regulations require communities, through their permit
systems, to obtain, review, and reasonably utilize any base flood elevation '
data available from a Federal, State or other source as criteria for requiring
that all new construction and substantial improvements of existing building
have the lowest flood (including basement) elevated to or above the base flood

* level. This new Zone A rating system is designed to encourage adherence to

some reasonable elevation criteria.

APPLICATION OF NFIP ACTUARIAL RATES

The implementation of' the rate structure is accomplished through the
interaction of the local community, the insurance agent, and the individual
"property owner.

The local community is required, as a condition of participation in the
Ai program, to enforce through its building permit system, the base flood •A4

elevations which have been established for the community. In practical terms, "1
local officials must ensure that any new structure built in the flood plain (A .
or V zone) have its lowest floor at or above the base flood elevation. In -
"V-zones, where the additional hazard of wave action exists, that elevation
includes also the wave height factor.

In preparing a flood insurance application for such a structure, the
insurance agent must know the zone in which the property s located, the type

* of structure being insured, the base flood elevation for the area, and the
lowest floor elevation of the structure. Both of the latter elevations must be
certified to by the local community or a licensed engineer or surveyor. With
regard to type of construction, the program has distinguished between one or
more floors, no basement, unfinished basement or finished basement, and mobile
homes. Insofar as experience fairly limited duration can be analyzed, this

type of differentiation has shown itself to have relevance.

A A
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. The calculation of the basic premium involves the application of the rate i-0-

established for a particular zone at a particular location to every $100 of
insurance coverage requested. Added to the basic premium is an expense
constant of $20.

Unlike the loss and loss adjustment costs, the acquisition costs and
general expenses of the insurance program can be predicted with some degree of
certainty and can be provided for in the annual insurance premium structure.

This $20 expense constant was determined as follows:

Cost:

(1) Cost EDSF Contract Per Policy $14.72
(2) Map Distribution and Information

Service 0*

(3) Flood Insurance Restudies and
Related Expenses 0*

(4) Total General Expense $14.72

'4Budgetary provision for future consideration

Charges:

(1) To Cover General Expense and Adjust
for 3 Year Policies $17.00

"(2) Agents Commission ($17 x 5%) 3.00
(3) Policy Charge (Expense Constant) $20.00

I. "
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* OPERATING RESULTS

One of the major obstacles to determining the impact of the program's
hazard reduction measures has been the inability to accumulate accurate loss
experience data. It has only been since 1978 with the FIA's assumption of
direct responsibility for the insurance program that any sort of useful

.- information has become available to enable us to analyze the effects of the 0
program's policies.

The loss and expense experience for the period January 1, 1978 up to March %
S26, 1982 (a period of relatively light flooding) by program and risk zone show

the following operating deficits:

Calendar Years 1978 - 1981

Operating Surplus or (Deficit)
Paid Basis

Program and Risk Zone $ (Millions) $ Aig. Per Policy lo

-.- Regular Program - Post FIRM

Zone "'1-V30 ($ 2.22) ($132)
Zone V 0.03 135
Zone A-1-A3 (3.30) (20)

* Zone Z O. 4 4 11

Regular Program - Pre FIRM

Zone V1-V30 $11.53) ($65)

Zone V .06 27
Zone AI-A30 (157.70) (95)
Zone A (40.94) (137)

Regular Program - Pre and Post Combined

Zone B ($49.34) ($92)
A" Zone C (140.13) (135)

Zone D (8.23) (194)
Zone AO, AOB, AH, AHB 0.93 27

"Emergency Program (262.72) ($128)

- While it may be too early in the program's history to determine how
representative these figures are, certain tentative conclusions emerge a
interesting.

The most gratifying of the figures are those surrounding Post-FIRM (Zones
PI-A30) construction in riverine flood plains. This is construction built
after elevations have been determined for a community and more restrictive
building standards have been applied to the individual •tructure. The
operating deficit for such structures was only $20 per pclicy compared to $95
per policy for structures which were already there prior t,' the establishment
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Ak of elevation standards, and $128 per policy for Emergency Progran' communities, 6
where no elevation standards have yet been imposed.

"On the other hand, in coastal areas (V-zones), the loss experience for new
- structures was twice as bad as that for existing structures. It is difficult

to know how to interpret this, except to speculate that the program's standards
may not be sufficiently restrictive (e.g. the absence of the wave height factor
early in the program), or, and there is substantial evidence of this, there has
been significant violation of the program's standards at the local level, one

*• notable example being the enclosing of the space below the lowest floor after
policies have been written. We are attempting to address this problem both
through the rate structure itself by combining a rate increase with an optional -

higher deductible and through a post-claim underwriting policy of deducting "1

premium adjustment from claims payments.

In summary, the program's rate structure has been tied intimately to its --

hazard reduction objectives to a point where, currently, it may well serve as .
the most effective incentive to sensible building decisions at the individualaand community level. Certain initial indicators seem to point to the10

* effectiveness of this structure. More insight will become possible as the
" hazard reduction system and rate structure become further institutionalized.

:I20
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"9- i•PANEL VII, FOLLOWING PASTERICK ADDRESS 0

FRANK INCAPRERA:

I always look on the relationship with FIA as a sister-to-sister or
brother-to-brother type relationship. There are few left arou:id here who
realize how involved the Corps of Engineers was in the initiation of the FIA 0
programs. President Lyndon Johnson in 1967 made a statement that there were
"more buildings being built in the floodplains than the Corps of Engineers
could build projects to prevent. We have prevented a lot of billions and
billions of dollars of properties being built in the flood zones. And we have
prevented millions and millions of dollars of damages on these same properties

JR I speak of.

Just because we haven't implemented a floodplain management program that was
tied on to the carrot of the flood insurance program, the rates that we were
talking about were very interesting to me in that I was with the initial group
in 1968 that was issued a blank sheet of paper from the director of FIA. They
called various members from the districts and we all met in these barracks
cer here across from the National Airport. And with this blank sheet of
paper we came up with more or less the same idea as was presented today. And

we started out as five zones, then we ended up with three, the A zone, the B
zone, tae C zone; but it was interesting how to put this apparatus together
because we didn't have the advantage of the life insurance or whatever other
insurance companies there are to provide historical information to give you
the actuarial rates.

So the only thing we had left was to go to the economists and find out what
"the damage frequency relationships were throughout the country. We went to
all the districts and found out what they were using for computing damage
relationships, and how they would come up with the average annual damages, and

so forth. And this is really the guts of what he was talking about. You can
turn these around and say these are the average annual damages for a house at
different elevations on some particular stream.

SThe thing we use for the zone idea came out of' the Galveston Disbrict, I'm
proud co jay. We had a computer program that could evaluate stage-damage
relationships by zone. And we quickly identified that the risk was much
different in the five and 10-year zone than it was in the 50 and 100-year
zone. And of course the gathering together, the grouping that you keep
referring to, was a very impo~tant formula that was developed later on and in
"a more sophisticated form by FIA, and made the program very valuable.

I just feel very proud that, after this many years, the Corps of Engineers and
FIA and all those people, all they need to see is that they have contributed
to this system, have really done a good job. I'm really proud to be a part of

Sthis, and I think the Corps should be m-ýud to be a part of this.

"In the intervening years we've had a few squabbles like you would have in any
family, and I should think we'll continue to have our squabbles. I know that
some of you back home are having problems. Whose 100-year flood zone are you
going to use? And i think that's going to be a long-lasting problem and it
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* leads up to a point which I would like to make. I think the problem is going
to get worse, not because of our differences but because of the development we
can expect in the areas. We found in our investigations, back then, that in
some areas--because of development and the watershed, and because of
subsidence, and because of other factors--that within a 50-year period at
"least, you can have as much difference of elevations for this 100 years as 12
feet. I know that in most of the developing urban areas--and I'm thinking of
Houston itself, since 1956, four feet. And with what you've got sitting on
your maps today, wait 10 more years and they're going to be four feet off.
I'm really concerned about that kind cf problem. And it drives me to the next
thing I want to present.

I think this is an idea that might fall into some of the other ideas that. have
been flowing through the iudience for the last couple of days. I would like

- to see--and I think it's possible that we could have with the survey scope
"reports, and the authorization of the survev ;c.pe reports--the inclusion of a
separate report. I go back to the beginning--i say authorization--because I

"* think that's the only time we're going to get the bucks to do it, the
inclusion of a technical supplement report. This report has to stand on its

• own, alone, outside of the plann4 .ng concept. No one should really need to go
* through the survey report and dig out what they need, and I'm talking about

the people on the local level. They need something now; they don't need
something when the report is finally implemented 20 years in the future, but
something that they can turn to the day we finish. We say, "Here's the report
and you can use this and do something today."

In this teport, I would like to include the emergency preparedness plan for a
particular community. I think the Corps is very capable of doing something
like that. I think we can include technical data that are not included in our
survey reports, not even in the appendices, particularly hydrological
information. I mean it all goes into the drawers, three guys leave the
district, it goes in the warehouse, and Lord knows where it is today. This
type of information, not samples like are in the survey reports but technical
data of all the hydrological, the economic, the sociological studies, the
environmental studies that are made, would be helpful in many ways to the
local people. They could use it the next day. J

For the floodproofing process, there's a lot of information they could be
* using that we could give them out of our files. The particular information I

was referring to that you could use in the FIA would be the hydrology *'.

information that has been developed for future conditions. We have done
extensive studies in locational models where the development will be in 10, 15 !
year increments, right down the road, and these are sitting in the files.
Nobody has them but us, and those areas that are critical to these

changes--the hydrological changes, and economic growth development--would be

available in this particular report.

Now I would like to say in the implementation of this idea of the separate

technical supplement report that it be identified as a separate report with
separate funding. I say separate funding; I don't mean initial separate

funding, but a line item funding, just like you have line item funding for
environmental studies, planning studies, formulation studies.

-I
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I would not give that report away. We're going to have to have a 50-50 cost .40
sharing on survey reports that are supposed to be coming up. The local's got
to g-t his copy free; he's paying for it. But for anybody else who wants it,
"I would like to see that report being sold at a reasonable price not even
subsidized in any way. I mean $100, $200, $30C for a report with this kind of
valuable technical information, and the money collected for these technical
paper6 could be sent to a pot in the chief's office where we could finance
other technical supplement reports that were not attached to a survey report.
In other words, we would have a vehicle here to have monies to finance these
studies for our other technical supplement reports that were not ti.ed onto a

* .survey report.

4 ~WILLIAM JOHNSON:

I'd like to second something th-,t Frank said about the cooperation with FIA
and particularly Frank Reilly anl his unit there that does the rate

. structuring. HEC became involvea in the flood insurance rates back in 1977.
They had a problem with the rates, and the problem was a somewhat minor one
out a somewhat bothersome one. As the rates should be decreasing, we got a0
little in their data where it would go down, then up, then down, and they

"- realized that that wasn't the way it should be. So they asked HEC to analyze
*i their methodology, their computer programs, and they sent all of the
- information out to us. We looked at that and we found a couple of minor

things in their computer program. We pointed out what the problem was and
.•sent the information back to them.

Since then, I've been just kind of keeping up on flood insurance rates and
what has been happening with Frank Reilly. FIA has always been extremely

. cooperative, providing all the information we needed. As I've investigated
- the computations of flood insurance rates, I believe they are theoretically

sound. I believe their method is sound, their computer program with a couple
of minor exceptions is sound. The problem is with the input data, and that's

* •of two types. It's the depth damage, and it's the elevation frequency, which
is characteristic of all of our economic analysis in the Corps. Basically
what Ed put on the chalkboard up there is expected annual damages times the
factor, and that's an idministrative factor, a load charge or whatever you
want to call it. And Ghat factor is about 1.7. So you take your expected
annual damage that you would get from your economic analysis in your region
and multipy that by 1.7, and that's the methodology that they're using.

- Well, what goes into that computation? Two things go into it: elevation
frequency, elevation damage. And I think, with all the effort that FIA has

I gone to to get better elevation damage data, that the Corps has a hard time -.
coming up with anything better, since FIA has all the data and is analyzing
the data.

"- I have a question, and I think it's something that FIA ought to look at. Ir
order to create credibility, we 31so h1ave to lonk at the elevation
frequency--and I guess, Ed, my comment would be to you, that this is the area
that you're going also to have to address--not just the elevation damage.
Because what FIA has been using has been a generalized frequency curve that

- there are no data for, there's no back-up for, and multiplying that time-. the
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elevation damage. So you really don't know what ,ou have. You don't know how
close you're coming to what actually exists. And this is a problem of data
again. Who has got the data? Corps of Engineers has got the data.

So there are two approaches that could be taken to improve this. One is that
you could go to Corps offices and get the elevation frequency curves that they
got written. See if you could put them in categories like your flood hazard -
factor categories like they did, and see if they fit some sort of polynomial
form like they have done in the past. And that might work; you'd have ""
generalized frequency curves based upon actual Corps data in 1982 or whenever
the hydrology was done. The other approach is to create a regional data bank
where you have regional frequency curves and regional damage curves, and then,
using that data bank, compute regional rates. That's another approach that
could be used. The technology is certainly there; it's just a matter of'

. getting the data into the data banks.

- So I feel good about what FIA has done in terms of insurance rates. I've been
very open, very straightforward, and I think from everything I've seen that
they've done a credible job, a professional job.

One of the thii.gs that Ed talked about was the lumping together of the A
zones, say Al to A7 on their own ,ates, or Al to Al0. Well, they've done
something very clever. He didn't point that out to you, but what happens is
when you start averaging Al to A10, you run the risk of having Al
significantly different from A1O. When you average things out, you could be
"off for a house in Al or a house in A1O if you're lumping them together. But

* they've done something very clever in that if there's a large difference, they
put a little star in their table and say we'll take a look at this
individually. And so what you have in these averagings is Al being very close
to A1O and consequently the difference in the averaging being not significant.

• So I have a lot of credibility for the work you've done. I think it has been
"very professional, and I'd like to see it improved in the area of frequency
analysis.

ROBERT W. HARRISON: --

I'm not very well qualified to say anything hardly on this, but I will anyway.
"Bill, I think, brought up a point. No one can doubt the Li'portance of all
this. And I can recall quite a long while ago working on crop insurance. It
had a lot of the same aspect. In Agriculture we had a bi.g group trying one
time to develop some kind of insurance program that the commercial companies
"would buy. Eventually they did, to some extent, to insure properties against
such things as hail, and other things--not just hail. But, above all, you
cannot get away from the fact that this is a terrihly risky game.

There 3 something rather siopect about insurance to start off with. It's too
closely related to gambling. It's hard to be [otally without a little feeling
that it has got to be watched closely. Ncw, I don'r say that in any mean
spirit at all, because this is important, but this watching process is a part
of the accumulation of the experience. And how regional or how local things
have to become before this watching can be relaxed a little bit is now unknown
"in the flood insurance field.

S• I II I I.



Insurance in other aspects of life is not enjoying any great popularity right
now. Automobile insurance has its problems with "no-fault." Au for medical
insurance, most of us look over this thing and we're not happy. I suppose
"insurance, to some extent, that is required by banks that you borrow for fire
insurance and all that kind of stuff, may be a little bit more subtle. But if

-la you will take any individual and take his whole experience, what he pays out
for insurance under each one of these things, you cannot help but wonder If
flood insurance is part of that--whether there isn't some combined approach
that society can use for these risks that every individual in one wa" or
"another is subjected to. He is subjected to risks by situations, geography,
"his age, to some degree the state of his health, his occupation, his location
in society whether he's an owner, a renter, or something or other. Couldn't
we try to have some kind of a combined approach.

Now you think that's far away from the Corps' responsibility, but I'm not sure
it is because insurance is an enormously expensive aspect of the society. And
are we getting our money's worth out of it? Are individuals, is the state
getting its money's worth out of it? Are they achieving the objectives that
they want to achieve? I think perhaps I don't claim the building insurance
program isn't beginning to achieve some very important objectives. But this
watching process may lead us in the long run to some kind of understanding
about the risks. After all, it's the people who are taking risks; it's
"individuals, they are the ones who ought to be able to package their risks and
put them on the shoulders of the elected.

WILLIAM JOHNSON:

I'd like to make a comment, Bob. Let's follow this through. The flood
insurance rate is the expected annual damage times a constant for any
particular type of structure. You say that this should be watched carefully.
Well, when we have a variable times a constant, then we should watch the
variable--the variable expected damage, the damage which is the heart of the
Corps of Engineers' benefit analysis. Who does the Corps of Engineers'
benefit analysis? The economists. I surmise that the economists should be
watched carefully.

•.1
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* °DISCUSSION FOLLOWING PASTERICK ADDRESS

CARL FOLEY:

I have three quick questions on the flood insurance program. First, the
1 •deadline for the emergency program gets extended every year. Are they still

doing that? Can you still join, and is the deadline extended every year?

EDWARD PASTERICK:

Yes, there are periodic looks at the emergency program. How long will it
be around? There are a certain substantial number of communities where the
determination has been made that it's probably not cost effective to study
them to determine elevations. Therefore, there is some question as to the best
way of bringing those communities into the regular program, without the study
process. That's one element of it.

But at this point there has been no policy decision made to eliminate the
emergency program.

"- FOLEY:

Another question. One of the numbers we need in our benefit analysis for
evacuation plans is the average cost per policy, FIA overhead cost. I believe
P&S, when you come to this point, says contact FIA. Do you know that number?

• •" PASTERICK:

-' What do you mean, "average cost per policy""

FRANK INCAPRERA:

The last number they gave us was less than a dollar per policy.

* FOLEY:

Less than a dollar? Wow! Forget that.

The third question. The concept of the program originally was that we
•- were not going to have any more federal subsidies in the floodplains until the

community at least joins the program. You would think that this would
* prohibit the Corps from building flood control projects until the community

joins. But it's just the opposite.

In uur planning guidarice notebook we're told that this doesn't apply to a
Corps project, ttat you don't have to Join the insurance program in order to
be eligibl for a Corps project. Can anybody explain the rationale for that?

.'9 Maybe Don Duncan?
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*0] DONALD DUNCAN:

Well, I think someone from planning should disseminate planning
information.

FOLEY:

It would seem reasonable that we should require that a community belong to
the flood insurance program before we build a flood control project.

BRIAN MOORE:

Yes, there is something, Carl.

WILLIAM HOLLIDAY:

We do, quite frequently, and the Board of Engineers' reports quite often
"have ABC's requiring the local community to adopt and enforce regulatory
controls. And that has been interpreted by the field, quite often, as being
participants in the regular program of the FIA.

EDWARD PASTERICK:

Practically speaking, I would wonder how many communities there are where
*. you'd be building projects at this point which aren't in the program. I think

its a good question. For example, disaster relief in a number of other kinds
"of federal construction activity is conditioned on participation in the
program. And I think you're asking for some consistency.

At this point we have some 17,000 communities in the program. Many among
those that are still not in the program are communities where the areas that
are affected by flooding are very much unpopulated. There are, finally, a few
communities that have just resisted. In most of those cases the impact of not
participating is not sigsnificant.

"* "GEORGE PHIPPEN:

There is one point, Carl. Bill Holliday has touched on tne fact that the
language is there on participation, if not strongly. I would say that we
implicitly put the flood insurance program there. Unless they've changed it
since I left, the requirement is that you assume that there is no future
development in the 100-year floodplain. That, in effect, is recognizing the

p program. Whether you re-enforce that by insisting that communities join is
another matter. In that sense, it is recognized.

WILLIAM J. DONOVAN:

It's a part of the "without the project" condition, Carl, so it would
0 affect the benefit computation.
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FOLEY:

That's true. But they "go out of their way" in the planning guidance
notebook to say that we don't hold it against them if they don't belong to the

'- program. I was just curious about the rationale behind that.

DUCAN: O

The flood insurance doesn't prevent any damages at all. There's just the
* question of how you want to pay. The real issue is the regulatory constraints

that are associated with the insurance or with the "local cooperation"
requirements which the Corps lays on them.

JIM D.DAVIDSON:

As a point of interest, Cadl, pursuing one of your questions. we
testified before the House Public Works Committee in June, with something like
120 projects. We were asked by Congressman Edgar to give him a list of
communities that were in the flood insurance program. Practically all those
protected were in, either in the emergency or the regular flood insurance
program. The only ones that weren't were those incidentally protected by a
large project covering a much bigger area.

LARRY LARSON:

I'd like to ask an unfair question. It seems that the flood hazard
boundary maps, which are the original general maps before the detailed setting
or "A" maps are done, were done rather conservatively. They outline a larger
area then the finished map would do with a detailed study, which would shrink
the A zone, where insurance is required.

There is rumor that -- for that reason -- since there would be some people
no longer required to buy insurance, FIA doesn't support doing those
additional studies. Is that true?

PASTERICK:

We don't support doing the additional studies to expand the floo6 hazard
area? I'm not clear. Give some background.

LARRY LARSON:

Well, you'd lose some income base if you did those studies which would 0
shrink the A zone.

PASTERICK:

The problem is the perception of the flood insurance program. You're .-

"0 right--in one sense you are. In another, I may disagree. Initially, this was
a policy decision way back. When we first started doing the maps, we used
standard blocking areas. We went out to identifiable streets and landmarks to
take in the flood hazard area. As long as the purchase of flood insurance •as
voluntary, that really didn't make any difference. The fact that you were
inside or outside the draw line wasn't of consequence.
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When the 1973 act was passed requiring the purchase of flood insurance as
a condition of getting mortgages and disaster relief, ther• was a great deal
of concern as to whether owne's property was technically in or out of a flood
hazard area. Being in or out then meant having or not having to buy a flood
insurance policy. Flood insurance was not viewed as a benefit to the public
when it was made mandatory. It was viewed as a pain. Banks viewed it that

Sway and many still do. It's seen as an imposition which initially was 0
resented a great deal.

Therefore we went to the policy of using a curvilinear line to delineate
the flood hazard area. That tended to constrict the flood hazard area. Not
because we wanted to, but because the pressure from the lending community and
general public was such that we believed we had better be as accurate as 0
possible with our lines.

If you say we're losing income, we are insofar as we're technically not
requiring that people live outside the curvilinear boundary, even though they
would fall within the blocked line. How much we're losing in that regard, I
don't know. The decision about restudies has nothing to do with that policy 0
decision of years ago. The problem that we have with restudies has not as
much to do with whether we'd be finding larger or smaller hazard areas, but
with whether in fact we need restudies to support the insurance program.

* - One of the big problems that we have is this "changing crndition" issue.
What's relevant today may not be so five years from now. And the problem we to

face with the flood insurance program is the intimate connection between the
insurance program and the land use measures taken at the local level. A fire
insurance company that sells you a policy doesn't require that community to do
"anything, not in location of firehouses, or hydrants, or in wiring. They
first look at how you are and charge you a rate.

The flood insurance program is different. We've made a deal with the
community. We've put out elevations and said,"If you impose these elevations
on new construction, you're going to get a reasonable rate." If we come back
five years later and say,"You're two feet lower than you ought to be," what
happens to the deal that we made? Do we then say, "Really can't help that;
your rate has now jumped from 60 cents per hundred up to $2.80 per hundred?

It's a public policy kind of consideration that is difficult to know how to
proceed with.

*2 1
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THE IMPACTS OF THE NATIONAL FLOOD INSURANCE PROGRAM

Larry A. Larson

Program History

The National Flood Insurance Act of 1968 (Public Law 90-448) established
"the National Flood Insurance Program (NFIP). The Congress found that this
program could promote the public interest by providing appropriate protection
against perils of flood losses and encouraging sound land use by minimizing
exposure of property to flood losses. The Congress also found that the
objective of the flood insurance program should be integrally related to the
"Unified National Program for Floodplain Management". Purposes of the act

' were to encourage state and local governments to make appropriate land use
adjustments, to restrict the development of land exposed to flood damages,
"minimize damage caused by flood losses and to guide development of proposed
future construction, where practicable, away from locations threatened by
flood hazards.

* -, The NFIP is a quid pro quo program. The federal government provides owners
of existing structures the opportunity to purchase low-cost flood insurance on
the provision that their community adopts and enforces adequate flood hazard
management regulations to guide future development so it is built to protect

I• lives and property from future floods and flood damages.

While community participation is voluntary, the Congress provided in the
Flood Disaster Protection Act of 1973 (Public Law 93-234), which amended the

"* 1968 Act, that flood insurance coverage must be purchased and adequate
safeguards and land use restrictions must be enacted to minimize future losses
of life and property if federal financial assistance for purchase of
structures or construction purposes is to be made available. The 1973 Act,• • required (1) designated communities to participate in the flood insurance
program or face restrictions of federal financial assistance, and (2) property

owners to purchase flood insurance to receive new or additional federal or
federally-related financial assistance for acquisition or construction
purposes in identified special flood hazard areas. Federal disaster
assistance for construction or reconstructiun purposes is also not available
under this Act unless property owners first purchase flood insurance.

Under the NFIP, there are specific roles for local, state and federal
governments. The primary responsibility to manage the floodplains in the
nation rests with the local unit of govtrnment. This is true whether one is
talking about regulations to guide future development or flood hazard
mitigation activities to reduce damages to existing structures. On that basic
premise, all state and federal activities should be oriented toward assisting
the local units of government. The state role is important since they are
close to the local communities. As much technical assistance as possible
should be provided by states since they are in a better position to help local
communities integrate flood hazard management activities with other community
needs and goals related to housing, economic development, revitalization,
etc. A more detailed breakdown on the appropriate local, state and federal
roles would include:
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._ Local Role 0

Prime responsibility to reduce flood-associated costs and suffering by:

- Develop and administer land use regulations tailored to local needs
- Imple,.ent flood damage reduction (mitigation) programs
- Implement flood warning systems .
- Implement stormwater management

- - Identify mapping and data needs for these programs
. Develop comprehensive programs to combine these goals and objectives.

State Role Federal Role

Data - Study coordination Data - Study coordination
-- Tdy repository -7-•udy funding

Authority - Acquire statutory authority for
TioTalregulation and state assistance

U Standards - Develop minimum state standards Standards - Develop federal
TOri~nance preparation tailored to local needs standards with flexibility

"Community assistance and training for states to achieve
standards

* "" Community Monitoring and Enforcement State monitoring and enforcement i"
1 National Flood Insurance Program National Flood Insurance Program

- Recommend community admission - Community admission and suspension
- Recommend community suspension - Implement insurance program
"- Provide insurance information

Emergency Preparedness Disaster Relief L41

Flood Warning and Evacuation Coordination Flood Forecasting

Lender Training and Assistance Lender Monitoring and Enforcement

Flood Mitigation Plnning Assistance Flood Mitigation Assistance for
* for nonstructural & structural measures nonstructural & structural measures

- Pre and post-flood planning - Cost-sharing for flood damage
"program

- Technical assistance to implement
- Cost-share implementation - Insure federal disaster assi stance
- Establish priorities for federal programs don't increase cost

assistance programs exposure during next flood

Stormwater Management Coordination Research

Information and Education Information and Education

Coordinate among Communities Coordinate among States 91

Support Local Implementation Efforts Support State Efforts ..
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The participation in the NFIP has been substantive in the nation. As of
December 31, 1981, over 17,100 communities and other political subdivisions
were participating in the program. An additional 3,200 had special flood
hazard areas identified but have decided to not participate. About 1.9

- million insurance policie are in force, providing over $99 billion worth of
food insurance coverage.m

There are 54 "states" participating in the NFIP by providing a state
coordinator for the program and providing technical assistance about the

' program to local units of government and citizens. This includes all 50
states plus the District of Columbia, Puerto Rico, Guam and the Virgin
Islands. The extent of coverage, in the nation is considerable and the costs

Li] of the program have been significant although somewhat variable f-om year to .
year. As indicated above, there are approximately two million insurance
policies in force providing nearly $100 billion worth of flood insurance
coverage. However, it is estimated that there are about 7.4 million
structures in the flood hazard areas of the nation. This means that only
about 39% of the eligible structures in the nation have flood insurance.
Furthermore, in highly urbanized areas, a large portion of the flood insurance D
claims are being paid outside the identified flood hazard areas due to
urbanization and stormwater runoff (more about this later). Because of this
facto-, it appears that as few as 20% of the nations structures which are
subject to surface water flooding damage may be covered by flood insurance.

*. Since exception of the program in 1968 to December 31, 1981, the federal
government has provided over $1.5 billion to subsidize the flood insurance
program. According to unaudited GAO records, about $866 million has been
collected in insurance premiums during this period but $1.249 billion has been
paid to the insured for flood loss claims. In addition, over $408 million has
been paid to the operating contractor, insurance agents and claims adjusters;
$520 million has been spent to prepare flood comunity maps and $174 mIllion p

"* has been incurred for interest expense on the U.S. Treasury borrowing.i

Perhaps $1.5 billion over a 13-year period, if the program has been at all
successful in guiding future development away from flood hazard areas, is not
an unreasonable invesment for the nation. Especially when one considers that
average annual flood damages are in the $2-3 billion range and in 1980, the
Water Resources Council estimated that expected damages in the year 2000 will
exceed $4.3 billion per year (in 1975 dollars). Losses from urban and
urbanizing areas will increase most. The cost for disaster funds obligated
from the President's Disaster Relief Fund for assistance to flood victims for
calendar years 1974-1979 exceeds $1.7 billion including $172 million for
individual family grants. States contributed another $57 million as their p
share of these grants. Loss of life nationally continues to average around
200 lives per year. It is interesting to note that 5 states; Delaware,
Mdryland, South Carolina, Florida and Texas account for 46% of 1i.1 1.7 in lull

flood insurance policies outstanding; 54% of almost 100 billion of insurance
coverage enforced; and 30% of over the 1.2 billion in claims paid. Louisian•
is the other state that has a very heavy amount of coverage and claims paid. p

217N

S" 217



.1I Effectiveness of the NFIP

The NFIP has been emphasizing its role in guiding new development as
opposed to mitigating damages to existing development. With over 17,000
communities participating in the NFIP and approximately 10,000 communities in
the regular program, there are many ordinances guiding future development.
All regular program communities must have an adequate ordinance in place that
guides future development out-of floodway areas and adequately protects
structures in flood fringe areas. All communities with an ordinance have the
authority to guide future development, the question is are they in fact
enforcing ant administering those regulations in such a way that the
development is being properly guided. It is the author's opinion that the
adequacy of administration of local regulations varies considerably nationwide
and may reflect the adequacy of the state program as much as any other single
factor. For example, in Wisconsin, the author's home state, the state program
is very active; technical assistance provided to locals improves the quality
of local decisions. Since the state has good legislation with enforcement
capability, if a recalcitrant community knowingly permits bad development, the
state can enjoin such activity from being constructed. In states where there
are weaker programs or where they have no state legislation to require
communities to adopt and properly regulate, improper construction is more
likely to occur.

The GAO report noted that some communities are allowing improper
I construction because they don't know how to properly administer their

ordinance, which means they aren't getting enough technical assistance. Some
communities are knowingly violating their or•dinances in allowing new
"development. In those cases, enforcement is needed. That was the reason the
GAO recommended FEMA develop a better monitoring and enforcement program to
"assure that local communities are adequately enforcing their floodplain
regulations. FEMA, with its limited staff, cannot adequately provide
technical assistance nor monitoring of all 17,000 local communities. For that
reason, FEMA is working with the states to build adequate capability to
provide that assistance closer to the local level.

States use other sources and other federal agencies to provide technical
JL assistance to communities, for example, the Corps of Engineers through its

Floodplain Management Services Program (FPMS) and the SCS provide assistance
.-. in many states to local communities. This usually involves mapping assistance

and other types of technical assistance to give communities proper tools to
regulate or develop mitigation plans in their communities. Additionally,

- regional governments such a-, regional planning commissions often assist local
* communities to develop ordinances and to administer them. Progressive

regional planning commissions such as the Southeast Wisconsin Regional
Planning Commission help communities develop comprehensive ordinances that
include flood hazard regulations. In many cases, these comprehensive
ordinances provide a standard of protection that is beyond federal or state
regulations. It may leave the entire floodplain area open as green belts or

'l ( open-space use where no structures are allowed. In summary, we aren't sure
how many communities are properly administering their regulations and
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* enforcing violations. The community auditing process, through FEMA and
through the states, Is being beefed up and within a few years we should have a
much better handle on the picture. In the meantime, the data is somewhat
spotty.

What are the cost implications? Have damages been prevented? To what
extent?

The best available data seems to indicate that the rise in flood damages has
been increasing at a rate of 4% per year in real dollars. There ia some
indication that this rate accelerated during the recent years to 6-7%. It is
noted this increase will result in losses of $4.3 billion per year by the year
2000. However, without such improvements as the NFIP, it is estimated that
the damages could approach $6 billion per year by the year 2000.2

The above reduction in flood da,.nages has been achieved primarily by
preventing construction of additional damageable property within hazard
areas. Under the NFIP, little had been accomplished until the past few

Syears. Construction of major watcr" resources projects from the Corps of
Engineers, Bureau of Reclamation and SCS have been reduced considerably during

* the past 10-year period. It should be noted that even when major structural
projects were being built, however, damages were not necessarily decreasing.
Many structural projects were built without the requirement that communities
regulate "protected" areas to prevent further encroachment. Because of the
false sense of security from s,..uctural projects, communities many times i
allowed development to encroach even further upon the floodplain because
people felt safe. The net result was additional damageable property in flood
hazard areas.

The NFIP provides three basic mitigation tools: 1) constructive total loss
0 (CTL), 2) Section 1362, and 3) the requirement for hazard mitigation teams and

reports following a disaster. The first two are actual funding mechanisms
that exist under the program, the third one involves an interagency agreement
where all federal agencies work together after a flood disaster to ensure that
wherever possible mitigation was performed rather than reconstruction in the .

flood hazard area. This prevents the cnntinuous cycle of damages, disaster
relief, damages, disaster relief, etc.

Constructive total loss (CTL) is a very effective tool in the PFIP and
essentially says that the Agency head can determine that the flooded structure
is damaged beyond a reasonable repair and that it would be more cost-effective
for the tax payers to pay the full face value of the policy on the provision

Jl ~that the property owner move completely out of the flood hazard area and deed ,•

the property over to the local unit of government with a deed restriction
retaining the property in open-space use. That program has been stopped
during the past year and a half due to a legal interpretation of the authority
to proceed. Hopefully, some changes in the law or that interpretation can be

L made to reactivate CTL.
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9. Section 1362 is a small fund of money provided to the NFIP through the
budget process which can be used to purchase structures that have been
substantially damaged (more than 50%) or repeatedly damaged (more than 3 times
in 5 years). The fund of money has fluctuated over the years but runs
somewhere between $3-5 million per year. FEMA has used the fund to purchase
structures, either relocated the structures or relocated the people and

AOV. abolishing the structures. While 1362 is limited in funds, where it has been
used it has been very effective.

The hazard mitigation teams have been operating for approximately a year
and a h-lf and are a requirement of every presidentially-declared disaster. A
team of federal agencies headed by FEMA, and including such agencies such as

ISO the Corps of Engineers and others, comes into the flooded area immediately
following a disaster to make recommendations of federal actions. These
recoummendations are geared toward assuring mitigation is accomplished wherever
possible. Wherever possible, those measures are nonstructural so that the
federal expenditures are done on a most econlomic basis. The idea is to avoid
using federal dollars to reconstruct in flood hazard areas or to provide the
Infra-structure to support additional development where it is subject .o
damage. The experience of the teams have been limited-to date and its success
is somewhat unknown at this time. However, there is tremendous potential for
achieving mitigation providing appropriate funding mechanisms can be
established. The critical element in making this approach work is the
existence of a hazard mitigation plan in the community before the disaster
strikes. Many state': are helping communities prepare predisaster plans aimed
toward hazard mitigation and they are asking the Corps of Engineers, through
FPMS, and SGS to assist in these efforts. This is an embryonic effort which,
however, holds much potential.

Impact of the NFIP on Water Resources Planning and Nonstructural Mea.;ures

Does the NFIP drive planning efforts? As noted above, most planning
efforts if they are on the scale of major water resources projects are not all
driven by the NFIP, except to the extent that persons are required to purchase
flood insurance and the awareness of the flooding potential increases. Even
if floods have not yet happened, the requirement for regulations does trigger
planning efforts to undertake mitigation in many communities. Some major
flooded areas are not able to get planning assistance from federal agencies,
such as flood'ng caused by stormwater.

Do other planning efforts incorpor'ate NFIP as a key element? Many planning
efforts initiated at the local, regional, state or federal level address

* flooding as a single goal. Stru-tural projects may address other factors such
as recreation, which have been added to count benefits to help the
benefit/cost ratio. These projects have not looked at achieving multiple
g0als alum " e cosunty leveI, perhaps because federal agencies did not know
how to quant;fy benefits and costs and the local, state and federal share of
those benefits and costs for such things as upgrading the housing stock,

*1. achieving better ,water quality, reducing erosion, economic development, water
supply, total energy manlagement, etc.
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Does flood insu.-ance encoL..age nonstructural measures or impede use of
nonstructural measures? This seems to be random. In some instances, through
the existence of the program which may either increase awareness, educational
efforts or impose regulations or provide the opportunity for mitigation,
nonstructural measures come to the forefront that were not previously
considered. It seems, however, that the factor which encourages communities

• r to look at and attempt to implement nonstructural measures most often is the
success of a community in a similar situation. Surely the success of Soldiers
Grove on the Kickapoc River in Wisconsin to achieve a nonstructural relocation
project has encouraged many communities in similar circumstances, including
some of its neighboring communities on the Kickapoo to undertake nonstructural
measures such as relocation or floodproofing of structures. The hazard
mitigation teams, in many instances, recommend structural projects which have
been on the shelf for years, and in some instances recommend projects with a
benefit/cost ratio which has long since been obsolete. Perhaps the largest
impediment to nonstructural programs in communities is the promise of a

Sfederal structural project, even though it long since passed the realm of
reality or possibility of construction. The community wants to believe the
project is merely being delayed until a new administration or a new
benefit/cost benefit process or new source of funding will be found. They
hesitate to implement any nonstructural action which could possibly be
achieved on its own or with minimal help because they believe that the

• .structural project can be done without upsetting their lives, life style,
location of their structures, or any other sacrifice on the part of the locals.
"Trends

It seems clear that federal programs should continue to be oriented toward
building capability and the state and local level. There will undoubtedly be
decreased federal involvement in terms of personnel and federal staffing. It

- is uncertain if there will be funding for major programs such as nonstructural
mitigation. Water resources projects will undoubtedly continue to be limited
and decreasing. Most federally-funded efforts will probably be tied to
incentives to secure appropriate action at the state or local level. The NFIP
must continue to be the cornerstone of all federal efforts.

A]ill The state role needs to be increased. Since local programs are more
successful where there is a strong state program, we must move more and more
toward building state capability to provide technical assistance to local
units of government. Many state staff, have very sophisticated technical
engineering personnel and planners. All states should have that capability.
In the meantime, federai agencies should help fill the gap.

The local government level should bear the primary responsibility for flood
hazard mitigation efforts. As a result, there are certain specific local
needs that include an adequate data base through mapping and engineering
studies, the sharing of experiences on a national scale so that communities
can utilize the successes and failures of others, and technical assistance to

*• udopt and administer regulations and develop appropriate flood hazard
mitigation plans. State and federal progrdms need to be oriented to supply
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*i the basis of these needs at the local level. We at the state and federal
level must reorient our thinking from "doing" to "assisting", so that we can
key on local action. We are merely the facilitators to make things happen
locally that are aligned with local goals for flood hazard management, damage
reduction and the multitude of other community goals that could be achieved
thIrough a broad program uf flood hazard mitigation on the local level.

Problems and Likely Solutions

There are a number of critical problems that exist throughout the nation
that need attention at the local level. To address these problems, federal
and state programs need to develop appropriate data, methodology and provide
the technical assistance to communities to solve them. Problems include:

Stormwater Management - Without a doubt, damages from stormwater management
in urbanized areas are increasing at a far more rapid rate than the average
in the nation. A few communities in each state have a stormwater
management program and those are the more sophisticated urbanized areas.
Some preliminary reports from the flood insurance program indicate that
over 70% of the damage claims on flood insurance policies within some
"communities are in the "b and c zones" which, o' cuurFe, are not in the i%
chance floodplain at all. These claims are being paid because stormwater
accumulation is causing damage to structures repetitively and people, of
course,. can buy insurance in order to get reimbursed for the damages to
their structures. This problem has been ignored to this point by all the
federal agencies. This includes the Corps of Engineers, FEMA and others.
It is simply one that cannot continue to be ignored. We must modify
federal programs to make stormwater management eligible for project status
and cost-sharing, or at least provide data delineating these hazard areas
and require that communities consider and regulate them to avoid future

Sflood damases. We should also be able to develop some inceitive programs 0
for a dressing stormwater and assist communities to undertake mitigation
efforts dealing with existing structures subject to stormwater damage.

Predisaster Planning - There is little doubt that mitigation plans are much
more effectively implemented if they are developed in a nondisaster
setting. While most of the available assistance to implement mitiqation a
plans occurs post-disaster, the chances of developing a mitigation plan
that appropriately addresses all community needs and allows input f.rom the
entire community io difficult to do during the trauma of a disaster event.
Federal agencies should increase efforts in helping communities in
predisaster planning effort. The Corps of Engineers, in many parts of the

*) country, is focusing on such effoý-ts and we strongly urge that they
continue along this path. Most Corps Districts are unsure what a flood
hazard mitigation plan should contain at the local level. While there
certainly cannot be one cookbook approach nationally, a generdl approach
should be developed in cooperation with each state so that the Corps and
twe state are addressing state and local needs that are tailored to local

* conditions. The approach must take into account that iL ha3 to be a
locally developed plan that considers local problems and needs. The
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process should be designed to bring out Thci& problems, have them addressed 0
through local process involving communlity officials and the public and to
reach a decision that is a loc.hl consensus, which is implementable at the
local level even if federal funding is never available. Agencies such as
the Corps of Engineers should not attempt to require ail such plans have
the benefit/cost ratio based on current methodoyqy since what th!?y are
helpi nthe community do is todevelop ' -v76ich might he entirely
implemented at the local level. It n:ay also be implemented with the use of
disaster funds, payment of flood insurance claims, 1362, Section. 205 or
others. But the benefit/cost ratio should not play a heavy hand in the
original planning effort. The SCS is also capable in the developing hazard
mitigation plans and we encourage their continued involvement. With 17,000
communities in the nation, there is ample need for states and many federal
agencies like the Corps, SCS and FEMA to share the work. The Corps should
not expect FEMA or any other ?1enry to pa them for this effort, It should

* be part of the FPMS of* project budget. The "Unified" program outlines the
federal role and indicates the need for involvement of many federal

d agencies. This provides agencies with the basis to proceed. Avoiding
-- duplication does not mean one agency must do or pay for all actions related

to a single item like studies, mitigation plans, mapping, etc.

Cross-Cuttin. of Other Programs - There are many other programs, for
example the ctFo-n 4U4 pemit program by the Corps, that foster
nonstructural efforts. Surely the preservation of open-space storage in
the nations flood hazard areas, which is a usual by-product of wetland
protection, is important. We must continue active support of strong
programs for Section 404, state water permit programs and the water bank
program, since they assist in flood mitigation.

Floodplain Management Services - The FPMS program must be continued at an
appropriate funding- level. This program has a long history of providing
technical assistance to states and communi-ties. While many of the
technical studies are now being done under the flood insurance study
program, the Cirps provides an invaluable service through this FPMS program
as does the SCS through its Floodplain Management Programs. As stated
above, with over 17,000 communities, man agencies need to be involved and
continue their efforts. The FPMS program needs firm policy direction that
technical assistance will beprovided to communities through the states.
Only by building state capability , can we hope to develop an appropriate
line of communication for technical assistance and monitoring o!' local
efforts that will accomplish our national goals. Furthermore, the FPMS
program should have clear direction that studies will not be done to
benefit a private developer. In the past, includinj in Wisconsin, the
Corps has done technical stAdes at the request of private developers or
individuals. This should not occur. The expenditure of taxpayers money to
provide engineering data should only be done for other public agencies at
the state or local level. All detailed tcChnicai stud.es For prOTfI.
development projects such as harbor deve'opment, etc., should be done by
the developer as a logical cost of developm.int. Any other policy misuses
public monies to benefit private development; and the federal agencfes are

II



0 undertaking engineering work which is best done by consulting engineering
firms.

Specific Corps Actions - There are many opportunities for the Corps to
foster nonstructural floodplain management using their existing authority
and programs. It may require some changez in policy, priorities or funding
requests. These include:

Data Collection - (1) The Corps should inventory all levees in the
nation and analyze the sensitivity of each to damage from overttnpping
or failure. This data will be essential in determining where
restudies are needed if NFIP regulations or flood insurance rates are
changed behind levees. (2) Dam breech analysis may also be subject
to regulation changes and the corps is capable of doing these. FEMA
has no fund to pay the Corps to do these, and budget must be
requested. It seems current Corps staff should be used.

Flood Hazard Miti.,ation - Again, the Corps must not look at
"projects" but towar-rdroviding technical assistance to locals. In
"that way, data can be collected such as first floor elevation, for
the community to use in mitigation planning. Also, alternatives can
be developed for mitigation, even if there is no Corps program to
implement. Communities then have the information to implement
mitigation, either on their own, or from any source including
post-disaster. These plans should look at a mix of alternatives, not
all relocation or all floodproofing or all levees, etc. The
interagency agreement points out the nee-and provides the basis to
move ahead on these plans. Section 205 Study Standards must be

- revised so nonstructural has a chance to meet benefit/c.,sts.

Notes

_ 1 Report by the Comptroller General of the United States on National
Flood Insurance Program: Marginal impact on floodplain development

-9- --- administrative improvements needed GAO/CED - 82-105, August 16,
1982.

2 Flood Hazard Mitigation, National Science Foundation, September 1980.
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PANEL VIII, FOLLOWING LARSON ADDRE3S 0

DAVID BURROUGHS:

What I have are a few random observations as tempered by our experience in
flood insurance while working with the study. Some of the comments are almost
self-understood, but I feel compelled to restate them.

Flood insurance, as I think most people realize, only repays the monetary
losses associated with flooding. It does not reduce flood losses. All it
does is change the instance of the loss from an individual to the general
government and to all of us who are taxpayers. It does nothing to the p~in
and suffering and emotional losses occasiuned with flooding. This in itself
is one hindrance to effective selling of a flood insurance program that should
be recognized.

Today, and yesterday, and as I look at the program for tomcrrow, we're all
concentrating and listening to several and various talks and presentations on
nonstructural measures to alleviate or transfer flood losses in urban areas. A
On the entire panel, Bob Harrison made a mention of hail loss. Bill, I would
think that if we had something like this again, it might be appropriate to
have a presentation on crop insurance from the pecple in USDA who do sell
flood-loss crop insurance, which is another subsidized federal program.

Thcsc ti!o progrrams, crop insurance for the rural area, rising water or flood
"insurance in the urban area, are but two devices which we have and are two
reasons why we should never put out a so-called negative report. The
insurance programs do not reduce losses; they do transfer the loss to the
federal government, which, by the laws of Congress, has been determined to beS~ a public good.

Our own experience with flood insurance is that there is a big run on it right
after a flood event. Just like in the rural areas, right after a hail storm,
the local bank or insurance company sells all kinds of hail insurance. But
wait three to five years and go out 3nd check, and you'll see an enormous
number of lapsed policies. And nobody will be interested in it again until
you have another event. And then you'll go back though the same cycle.

Flood insurance is and should be an integral part of our planning programs.
It is an effective device to offer something to those people who are located
in the areas which are uneconomical or are not practical for preclusion of
damages by structural elements. The discussion this morning on consideration
of reduction of the 100-year flood criteria or standards, I thought, was quite 41
interesting. I guess I'm categorically opposed to it for structures, because
I think people who live in homes deserve special protection. But the thought
that occurs to me is "have we become too wedded to the 100-year standard for
industrial propertyi'" An industrial property under the tax rules for all

practical purposes will be fully depreciated in 20 to 25 years, so maybe we
want to consider structural or floodproofing up to the 20 to 25 years and then
work out some device on flood insurance for all those, people for those

infrequent amounts which would go back to the original concept of insurance
for protection against a catastrophic event. Might lower the cost, too. It
might be really interesting, what type of reaction you get from people.

9].- -. *
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. The 1362 program, which Larry mentioned, I tihink maybe all of us noed to look

at and see if everybody can give some assistan-.e to increasing th( monetary
amount in that program. That's where they had paid insurance claims two or
three times in the past five years, and the Loss is equal to 50 percent or
more of the value of the structure. If something is getting damaged that
frequently, I think a tremendous case can oe made for buying them out.

One last item--a difference in policy which I think is quite interesting: OMB
is charged with the requirement to make federal policies the ,;ame all across
the board for all federal agencies.

You can buy subsidized flood insurance any place in the basin, but the Corps
of Engineers cannot provide a structural improvement above 800 CFS points in a
basin. A little bit about being at cross-purposes there that I find
interesting. I can't solve it, but I think it's something that needs
addressing.

V

JEROME PETERSON:U4
I have to complement Larry. For those of you who don't know Larry personally,
take my word for it that he's an advocate on the part of the states. He feels
very strongly about the states and their capability, which is a veery good
reason why we have him here. Most of us respect his views, and, in connection
with that, one comment that Larry made regarding working through the state is

* very valid. Our instructions to our district offices or central di ision is,
"in dealing with financial services, you go through the states to the maximum
extent possible; but there are cases where, because of the law wiich says we

"*. provide information to local organizations on request, we have to be careful
that we don't get at cross-purposes between the local governments and the
state. This requires a lot of close coordination with all the state
organizations to be sure that we develop an understanding, that we work
through them to the maximum extent possible.

Frank and Paul Johnson made a few comments about how they've been involved in
the insurance program since the beginning, so I think I'm going to point out
my relationship. I started off in '69 in the chief's office. George Phippen

Wi didn't tell me that that's why I was coming there, but it turned out that it
was going to start out as a sideline and turned out to occupy just about utl
my time.

My object~ve in the beginning was to cooperate and coordinate with FIA and
provide technical assistance on behalf of the Corps for the flood insurance

* program. And I think we did a very good job. In the beginning FIA had a very
small group, and the Corps, SCS, USGS, National Weacher Service, and other
agencies provided a lot of help. And I think we grey along with them, leading
up to a very extensive participation on the part of the Corps and other
federal agencips in doing flood insurance studies and in providing other
support. Over time, of course, the agency grew ind became more independent,

Sbut during this expanded ro]e it's very obvio'is to me that the inc;urance
program was really a carrot and stick.

*
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• Q Over this growing period of the Nat iona 1" looc I luri-irnce Program, it really "
developed an awareness of' nonsuructural merru:;ures. And because of the erriphl;rsi.i

on the flood insurance pros..raim, f think nonstructural rneasur'es became eoaic(r
to implement even though by virtire of tihis meeting today, this seminar, we
have problems incorporated into our pr-ojeett;; nevertheless, it's widely known
that at this particular time we haive an able group of people in dealling with

structural and nonstructural. And agmain, it was stated, we've got to he 0

careful in differentiating hweeLi tho:;e two alternatives. ConsequentLy, we

"'" like to refer to it an f'1o0p)iain ,ranagement, which means all mea C6ures

• The Corps participation in the progr•an has been quite extensive. In doing
flood insurance studies, and that has prbiearily been ouw activity to date, we.

have been allocated over $96 mi h.iion. That':; a lot of technik'al work--over
2125 studies of communities; th.at's way back from the beginning, 1969.

In doing this, the Corps of' Engineers has benefited a lot because we have used
our technical eap.ibility and expanded our technical capability to do
hydrological and hydraulic work which is; bajsio ily the backbone of the Corps.

The impacts of the National Flood Insurance Program are pretty evident. As

I've stated several times, the Coup: planning assumes that the insurance
program is in operation in the cbnimun Lt when you're looking at future growth.

- And that was nc future growth ii te UW -year f'loodplain. And it would seemlI

that communities will participa . in the prograim and enforce the regulations:,

I which basically means no devehlomicnt in r.he 100-year floodplains below the
elevation of the 100-year 1'Lo' (1 ;rlnd no developmient in the floodway. lurl the

.. criteria for the National Flood Ins;ranue Program, as many of you are aware,

have given us some problemr;. The hydrolog ie and hydranulic computations are

' based on current divisions, what'a there today or what's going to be in

existence at the end of the :trildy. Now the Corps and all other agencies
strongly recommended to FEMA that they consider future growth, but. they

concluded that they could riot rio it. 3o tlsit is one of the problems..

Consequently, for many r'e'ai; with f•uture growth, the studies are no Longler
applicable. They need a rev 5;ton. [hi:s i:; ;iLso a problem because whire rithe
Corps of Engineers was in a :',rrv'.y :;tudy, ;rind there's ri published flood

insurance report. many ttio':; Uherc:' ;, difecrence in flood ctev•ttion. I

think i t's important that O.hr diiAxrit:; rea I i/e t1hil and real .iz whit tie

reason i.s. And I think v:; Ione, i:; yel know ,i:i, yu'ud hetter expLain this.

But in many casIs--a d [ 've I I wily:; h nla 'I Va vey :stronfgi advocatl(e f'or mri.IX illXrilrl

participation in doingi, f-lI e Il irt;lr' ,o :;Iid io:--il you (to the ;;trudy aid yri

incorpom ite iu in the s-ine Ioin lI ogy Ii;rt t us;ed for thn i'ea:i hi I fLy :;tey,l

thcr'r's less of' a chanct of' siny conrl'l i et it) tl;u.l;;- And you c;rn recorgnitze 11e,

difference between future growtlh .rald cUrr'r'rIi. cuolrl(itiou is. So I'future pr'oh([ciii:;

and conflicts would he rm iniri r iredI. Arid in h doitl', r loci 0 i rni;u e stn-ic Lhii
supplies every fie ld of1A iec wi tti .r we'n [th of' inf rrimation, backlcground nd ftrl-,

-that c 5cn ho col i'or 1licir i -i I :, n qi'- r (I ti r ec nr lnlt S r ))lc r rl I(vn'; • v'Ii I
yoU ' re not h doing ;r he in•ii i b ii. y. .;i Utln•,r it; nio doulbt in my mindit thi'f. Lhir ,I .;

Sa l,remýmndouj m ro•mIa, iion:tfip lieil.wecrn Ill- Nr.imoils Io"enl [(td [r ir';trance hi'ogn'lrui 'Olrh
I . ps t'easibilit y t;lrl I,: I. ', ; il I dI ,i liirj, witfi the ihc:;i.c irigredi cr0.; of
I ;drology and rylrolil i(-,;. Noi ,,! i' w" l:rfl, W(e do, you Ilive to :m irht fr'omi Ilir,

common base.



0 One of the serious difficulties--as I pointed out--in using current conditions
for the insurance program is that the communities adopt the regulations and
dev lopment occurs, and when the 100-year flood is exceeded, you've got a
tremendous amount of damage because everyone has constructed at the 100-year
elevation and every levee may be designed to meet the 100-year criteria.
Coupled with what I just mentioned about the obsolescence of the data, then we
have a gradually developing serious future problem insofar as damage once the
old 100-year elevation is exceeded. So there are a lot of problems involved
w th the National Flood Insurance Program in having very stringent
ruquirements, and I think that is offset by the fact that under the insurance
program, they have at least been able to maintain a certain level of
compliance.

Compliance, however, is another serious problem. In dealing with the National
Flood Insurance Program in FEMA, there's a lot of discussion between our
offices, and General Gay has been deeply involved in these discussions with
FEMA people about future opportunities in working with FEMA. They are saddled
with a lot of the same problems that a lot of our offi'res have been saddled
with, and that's a decreasing work force. And they've asked us to consider
new ways that we can support them. And notice I say, "Support." Many people
"in the Corps have loosely used the terminology "takeover." Gentlemen, it's
not takeover, it's provide additional support.

Quite honestly, when you start talking about taking over somebody's
3ctivities, there's something permanent about that relationship. And we are
not intending taking over permanently any activity but providing the needed
technical support to them so they can operate their program--again, because
there's a lot of interrelationships between what we do and what they do.

I think, in summary on the relationship, there's no doubt in my mind that the
National Flood Insurance Program has come a long way in reducing flood
damages, and I think it has accelerated the acknowledgment of nonstructural
measures in all activities and in the Corps plan. And, unfortunately, it's
the enforcement of these regulations that is causing a serious problem. GAO
has just concluded a report that points out that there are several

__deficiencies in the program, and FEMA is very willing to acknowledge.

That brings around another point of evaluation of a community's compliance,
which is another area they have asked us to get involved in. A community can
adopt regulations, but unless they enforce them, there's not a whole lot that
you can do.

So all these things mean several things to me and to you. The Corps has a lot
of expertise. We would like to hell) FEMA in handling their program, and,
because of our expertise, I think we can help them a lot in coming up with
good strong technical solution:- to their problems.

• . A:NFANK THOMAS:

Let me begin by saying there's one observation about the Flood Insurance
Program that is often missed. And that; is that the Flood insurance Program
itself Ls a package of rioiistructural measures. The legislation prescribes

* I



* insurance, regulations, acquisition, and floodproofing. There are Coinr of' the

major nonstructural approac:hes that we talk so much about, and that I think is
why it's so central to our operation--our thinking about progress with the
implementation of nonstructural measures.

It also is concerned with floodplain management. Indeed, the legislation
which creates the insurance program calls for a unified national program for
floodplain management. That program was assigned years ago to the Water,
Resources Council, and now it has been reass gned to FEMA. And I think, at

"* this time, it's a very good opportunity for us to utilize the un'fied program

as a vehicle for furthering some of the objectives in nonstructural measures
and working together on floodplain management.

In particular, there's one task that I've always been ooking at but can never •

get my hands on. George Phippen tried to instruct me properly when I came to
Washington about this. I don't know if I've learned anything, George, but
I'll say what I think anyhow. i feel very strongly that we need to have a

strong data base on experienced flood losses. And we were unable to marshal

either the financial resources or an agreement as to how to proceed as we
addressed this need over the past several years. It's my hope that in the
near future we'll be able to take this up again and move toward establishment 2

of a program which will provide us with information on experienced flood
losses, key this information tc the computer data files which we have
developing and becoming accessible t'hrough the Flood Insurance Administration,
and thereby develop a yardstick by ihich we can evaluate what's going on in

• different communities and also sore of these tools that we're so interested in
working .i4th.

The second item. I'm reacting here to Larry Larson and I'm also reacting to -

Art Harnisch's comments about negotiated investment strat-gy. If you look at

what we've been talking about here, Larry talks about the roles of the
different actors. There are four actors in the floodplain: federal, state,

and local government and then the private citizens. If you look at the tools
of floodplain management, there are 20 different tools if you count the
structural and nonstructural tools. Maybe there are more, but at least 20.
The authority for exercise of these tools is dispersed among the federal,
state, and local governments and the private sectc.o I think this argues very
strongly for the need to harness, or bring together, the different levels of

government and the private sector in terms of what should be done for
floodplains. It was mentioned, the idea of a negotiated investment
strategy--intergovernmental agreements, in other words, and I know in the area

from which you come there's history with the agreement. I believe that
2 agreement has fallen on some hard times, but it was a very interesting example

wherein agreement was reached among uities and counties in the area and the
major interest groups as to the kind of future that they would like to see for

the floodplain.

.( [ think this kind of agreement offers great potential for the Future. I

believe that it offers an opportunity to deal with the kinds of questions that

we get in the insurance program when you have two or three communities side by

side, check to jowi, with flood insurance studiesi carried out at different

points in time--and not necessarily having the same kind,- of informati.on
available.
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* it offers an opportunity, then, to move toward cowtnon hydrology, and perhaps

• more of a basin-wide approach in dealing with the Flood Insarance Program. It

offers an opportunity to look at the future conditions that are suggested by a

number of people. It offers an opportunity maybe to readdress the structuring

form of flood insurance studies and restudies. This year, a report fr,)m a

. national research council addressed the question of flood irsurance studies.
They pointed out that there were needs and opportunities for improving flood

insurance studies, not only in terms of a communication device which could be -

used by local people and others, but also as a device which would permit

additional information to be disseminated for purposes of floodplain

management.

S• One suggestion was to show other leve(ls of flooding, so that if -i mayor of a Si

community was informed that he would have a 25-year or 50-year defense, he
could take appropriate action by looking at his flood insurance study map and
"making some useful decisions.

S'uthority, I think Larry addressed very well, but we've heard it asserted here

that FEMA does not have adequate personnel to carry out the kind of floodplain

management technical assistance program that is needed. I believe that is

true.

If this is true, then we should ask ourselves, how can the Corps of Engineers

and the other federal agencies and the states yr'ovide addiuional technical

assistance that is needed? What are the opportunities to be explored? I
think a very immediate opportunity, which I understand the Corps is beginning

to move into well, is the experience with the hazard mitigation teams that are

sent into the presidentally declared flood disasters. Here's an opportunity
to combine the planning and the disaster recovery. Here's an opportunity to

get at the existing structures and make some suggestions for retrofitting. I

think there's a great deal of opportunity in this particular area. A second
opportunity and that which Jerry mentioned, is the CAPE studies, the Community
Assistance Program Evaluation studies. That's where you get into the

enforcement of local regulations, and I think this is an important

opportunity. A third great opportunity is the improvement of the flood

insurance studies. The capabilities for doing that rest very much with the

people who are in this room.

9-1
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DISCUSSION FOLLOWING LARSON ADDRESS 0

JOE D. AUBERG:

Larry, could you tell us where the Kickapoo Valley situation is now?

I• LARRY LARSON:

I don't know. There are a lot of experts on the Kickapoo Valley in this
room.

AUBERG: S

None of them work for the state of Wisconsin.

LARSON:

Kickapoo Valley was the La Farge dam, a recommended Corps project that was Of
stopped halfway through construction. Things were in limbo for a while.
There was a federal-state task force appointed by President Carter to look at
alternatives. What came out of that was that FEMA did fund j planning effort
to work with local communities, on developing local alternatives to the dam.

There were about five communities affected downstream. Soldiers Grove was 0
one of those. Soldiers Grove moved after the '78 flood disaster and solved
its own problem. It did so mostly through the use of either HUD grants
(partly out of the secretary's disaster fund, which no longer exists) and the
rest through CDBG and local money.

The bottom line on that project at Soldiers Grove is it's going to be
"* about 50-50 federal and nonfederal. Most of the nonfederal will be in either

the form of tax incremental financing locally, or in private contributions for
new buildings. They relocated their business district out of the floodway.

The other communities. Gays Mills is one that has been trying to work
with the Corps. There's a feasible level project there. They've used block a
grants to relocate houses from the floodway. They'd like to protect the
fringe with a levee. That's caught up in, "Gee, it would meet our '205'
criteria, but we can't do a '205' because you have an authorized project." So
they're caught between the devil and the deep blue sea.

t The next community upstream is Viola. It also has a business district
parallel to the streams that gets flooded. They, through the FEMA project,
had originally looked at a number of alternatives and seemed -o favor a levee
to protect them. Within the past six weeks they've changed their mind and
decided after seeing Soldiers Grove thAt they'd really like to do a
relocation. They're seeing the ancillary benefits of that project. As Tom .0

* Hirsch says, "A levee would have changed Soldiers Grove from a rundown, dying,
community subjeel. to flooding to a rundown, dying community not subject to
flooding." That didn't seem attractive to Viola.

:' '3
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0 In fact, if you go to Soldiejrs Grove now, not only is the business
district totally out of the floodplairn, but the businesses h~ive new buildintogs.
It revitalized the entire community. All those buildings are now saol r
heatei I'm sure you've hoard the story of' their sol]ir coflflunity; they
require. that, 50 pereent of heating be sol Ior. Viola seems to be saying's, "We
likco what's going on there, we'd like to try that sort of flooding solution."

But. they, like Gays Mills, are a commounity sitting there with on
ident ified and desirfed solution which they aren't i able to fund complete[y
themselves. And there is no agency or program to help fund it.

In the meantime it just sits there and the ball gets thrown back and
3, forth. My opinion is that it wil t continue that way for who knows how long. .A

I really don't see anything ever happening with the dam.

DONALD DUNCAN:

I have a question for Larry. One of the problems you identified was the
S state being left out of the activities that go on between the Corps of

Engineers and the local community. The president has recently issued an
exceutive order that sets up a new state coordination mechanism. Do you see
that as improving the situation, or not?

LARSON:

I guess it depends on how it's implemented. I think we've reached the
point in Wisconsin where we don't have too mush ofa a problem anymore. I don't
believe we have a problem with our Corps districts. I don't believe we have a

• "problem with FEMA any longer. It took a few years to hammer out those
agreements, but we're at that point now.

But as I look around the country, T don't see that as generally true. I
can point to some of the FEMA regions who say, "We couldn't have the states do
CAPEs in our region because they first don't have any staff, and it takes
years to train them." I don't believe those staffs are inadequate, f'or a

- minute. The problem is that FEMA believes it.

I don't know if that's true of the attitude of Corps districts in otheýr
"regions of the country. Do you feel that there is no capability at the state
level in some instances? I hope you don't. Representatives of other states
might be better ones to respond about the probable helpfulness of the
executive order than I, from a state where the problem is solved.

DUNCAN:

It (the executive order) will establish, if the states so choose, a ,;ingle
point of entry for all federal agencies to accomplish coordination with the
state.

• p
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• ILARSON:

I think that provides some opportunity. How it gets implemented will be
key.

HELEN INGRAM:

I wonder if we could pursue this future role of the states, and where that
" leaves the Corps, a little further. I'm surprised, Frank (Thomas), that you
- didn't join this issue. Earlier today you speculated about the possibility of

- block funding, you said you thought the Moynihan-Domenici bill has a future in
that most water projects will occur in a block kind of way. States will get

J grants and then the states will spend their money for technical assistance,
structural or nonstructural projects as they're inclined. If they wish to do
so they'll ignore benefit-cost analysis and choose projects for a variety of
nonquantifiable reasons.

Now supposing states had such block grant money, what is it they'd want 4

from the Corps? And where does that put the Corps in terms of technical
assistance it has to offer? I don't know if you see this kind of specific
future. Do you? If we have that kind of future, what should the Corps be
thinking about in terms of what it should have to sell these days.?

LARSON:

I think that every state will use the block grant program from a different
perpective. I'm sure Colorado has a much different view about the use of *

block grants than we in Wisconsin do. That's true of most of the western K
states. They're looking at block grant programs to implement water resource

Syearsojects of the structural nature that have been stymied for these past 15

We in Wisconsin would not do that and would expend most of our effort
toward making a grant program provide community desires and needs by primarily
nonstructural means in the area of floodplain management. We have different
water resources needs than they do in the west, howe-er.

What do I see as a role for the Corps if we were in a block grant program?
I don't see it terribly different than now. That is, I think those
communities continue to need some planning and technical assistance to
evaluate alternatives, and, whatever those alternatives are,, to develop some
local mix there. I am sure we (state) aren't going to have the staff to AD

U assist every locality nor do I think we should build up to do it. I think
there are some capabilities within the Corps to do those kinds of things. WU
ought to take advantage of that rather that create another wtole staff of our
own, duplicating it. -.-

Frank (Thomas), do you wish to respond to Helen's points of inquiry as
well?

I'.1.



0o• FRANK THOMAS: S

No, but I think your observation that each state will respond differently
. is one reason why it might get a lot more political support than people may

think. It will be everything to everyone.

'1 JIM BATE'::

A point of clari.fication. The Moynihan bill is not a block grant bill.

It apportions funds to each state based on certain criteria. But the
traditional water resources agencies will continue to do their thisg, That is
they would work on the authorized projects b t the authorization mechanisms
would be different.

2 4

A' i

ia

p

* I5

2234
0.



FORNCLATING NONSIRUCTURAL PLANS

M4



0I EXPERIENCE OF THE HYDROLOGIC NGT"ER1C•NTR

IN FORMULATING NONSTRUCTU!RAI, PLA-NS

William K. Johnson and Darrvl W. Davis

Introduction

Since 1975 The Hydrologic Engineering Center (HEC), Corps of Engineers

has been engaged in research, training, and special assistance in nonstructural

flood control planning for Corps offices across the United States. Eighteen

published documents covering a wide-range ot nonstructural topics have been

-• published and are available from the Center (see the publication list at the

end of the text). Included are research documents which report on investigations

into technical aspects of nonstructural measures; user manuals for computer pro-

grams developed for analysis of nonstructural measur-es; and project reports which

- describe studies in which nonstructural alternatives were formulated.

* training in nonstructural planning has also been conducted. Since 1-975

three training courses and one seminar have been conducted by the Center. Another

U training course is scheduled this year. These group activities have provided the

opportunity for exchange of insights, information, counsel and advice on the plan-

ning of nonstructural measures in Corps' field offices.

The experience gained by the Hydrologic Engineering Center through research,

through analysis, through project investigations, and through training and seminars

is the subject of this paper. Much has been learned. The paper will focus on

four specific topics: lessons in the role of nonstructural measures, lessuns in

creativity, lessons in analysis, and a brief description of tools for analysis.

I
Presentation for She '"Seminar on Implementation of. Non.structural Flnod RPlaion
0Management Measures', Corps of Engineers, Ft. Delvoir, VA, November 1982.

2 Civil Engineier and Cliief, Painnii'g ,iti;1 vs is B ran h, Tire HIydrtologic Engin• erin,'i;

center, Corps of Engincer,;, Divis, CA.
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SLessions in the role of nonstructural measures presents observations related -

to the role nonstructural plays ini the larger context of flood plain manage-

ment. As part of the solution, what have we learned about these measures as

a group or category? Lessorns in creativity addresses those activities in non-

I structural planning which are not quantitative analysis. They are more in-

tuitive, more social, more cultural. Lessons in analysis summarizes exuerience

gained in the use of computer programs in nonstructural planning. It is not

the programs themselves but thei.r use which is the subject. Lastly tools for

analysis describe various computer programs and their application in nonstruc-

tural planning studies.

Lessons in the Role of Nonstructural Measures

Large Scale Solutions, Large scale nonstructural solutions to problems of

"flooding of existing property have not been found in studies conducted at the

IIEC nor in most District offices. There are several reasons for this. First,

formulation of plans to protect against the 100 year or SPF event in a populated

flood plain creates a need which nonstructural measures alone cannot meet.

- -"The Lnumber of structures, the variety of types of property, their location,

the severity of hazard, ownership ... all these factors and others make non-

structura] solutions on a large scale imp,:obable. Second, there are a limited

number of measures that can be effective in reducing damage to existing st ruc-

tures. Conditions which make these measures attractive are unique: for example,

structures located in frequently flooded areas where relocation becomes a viable

option, or structures constructed such that they may be easily flood proofed

or raised, ,r communities where the warning of a flood is sufficient to take

meaningful action to prevent flooding. While nonstructural solutions may ,eot

exist on a large scale, there are opportunities for their use. Often nonstruc-

Lucal measures can be combined with structural measures to provide a composite

plan. Such a plan should always be sought. It should look to the strengths

of 'ach typo" of measure and utilize them in a way which produces the most effec-

t iwy response to the hazard.

2)8
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. Local/Individual Nature. Traditional structural measures often had the

important advantage of being back in the mountains or over bv the river.

Reservoirs, levees, flood walls, and channel modifications ,ere, in general,

constructed away from or on the fringes of the urban infrastructure. While

relocation of existing property was often necessary, it was a relatively small

percentage of what existed in the flood plain. Also, these traditional measures

provided protection for large sectors of the community. A reservoir provides

protection of developed and undeveloped land downstream. Levees, walls and

channel work protects all property within their area of influence. A third

feature of traditional measures is that they protect both existing and future

development. Open space later occupied by damageable property is assured of

protection because structural measures protect all the land not just that which

6 is occupied at the time. Lastly, reservoirs, levees, walls, and modified

channels are physical, concrete and steel, engineering works which we know how
.. to plan, desigA, construct and operate, and equally irportant, which are

reliable and certain within the bounds of our knowledge of hydrology, hydraulics,

-S and structures. There is a sense of confidence which structural measures, by

virture of their long use, creates.

Nonstructural measures are uniquely different from structural. First, they

include a variety of activities. Flood plain zoning and flood preparedness are

significantly different from relocation or rafting a structure. Secondly, some

measures are designed for existing structures (relocation, flood proofing) while

others only apply to future development (regulation). Still others, for example,
flood preparedness and flood insurance are applicable to both existing and

fýiture development. With the exception of flood preparedness planning, flood

plain regulation, and flood insurance, nonstructural measures when applied to

exi.sting flood problems are local and individual. As a consequence, the means

of protection is not "over there" as in the case of structural measures, but

in the midst of the flood plain infrastructure. Protection is not for a large

sector of the community, but for individual properties ... primarily existing

properties. And lastly, there is considerably more uncertainty, perhaps tin-

justifiably, in the protection provided by nonstructural measures. Par' of this

uncertainty is because many nonstructural measures require a per!.fn;m involvement

or r•oponse.
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*O Degree of Protection. A nonstructural plan or a combined structural and

5 nonstructural plan is most likely to provide variable degrees of protection.

The concept of a uniform degree of protection is derived from and more

applicable to structural measures than nonstructural. Relocation, for

example, provides complete protection; flood insurance no protection; pre- 94

•.-. paredness, unquantifiable protection; and raising, quantifiable protection.

SEven considering some single measures, for example raising existing structures,

"* it is difficult for a uniform level to be achieved because of variations in

topography, type of structures, and personal preference. When mixes of non- S

"structural measures are formulated, the task of providing uniform protection

"- is near impossible. The difficulty lies in trying to maintain a concept

(uniform protection) developed with one type of measure in mind and apply it

LUto quite a different set of measures.

The question of certainty or confidence in the protection provided has

already been raised in comparison with structural measures. Thus, not only

will the degree of protection vary with nonstructural measures, but the

confidence in that protection may Also vary. J

Flood Preparedness Planning. There is one nonstructural measure which should

#1 be part of every community's response to a flood hazard. This is a flood

preparedness plan. Such a plan is designed to reduce the social disruption

and losses caused by flooding to existing property and is an essential com-

ponent of a community's disaster planning. It can serve in the absence of more

permanent measures to reduce the threat to loss of life and can be part of both

structural and nonstructural plans. In addition, it can include oublic facilities

"such as roads, bridges, drainage, and sewer systems which are not part of other

nonstructural plans.

Flood Plain Regulation. For future development, flood plain regulation is a

" nonstructural measure which has been given nationwide impetus through the

flood insurance program. At the root of nonstructural measures is the concern

for and desire to prevent future flood losses. In measuring the effectiveness

of nonstructural measures in reducing flood losses, there is much greater

240

• -1



potential in preventing future losses ... the new America being constructed

in the next 30 years ... than in what now exists in the flood plains. The

real flood loss reduction value of flood insurance is the requirement of flood

plain regulation. The insurance itself does not reduce damage directly but

g ~provides indemnification for financial loss. It is ironic that, in Corps0

7 ~planning, flood plain regulations are taken as given and it is assumed a certi-

fiable flood plain regulation will exist. Yet the Corps could play an import-

ant role through their planning in encouraging communities to adopt flood plain,

regulations.

Summary. While large scale nonstructural solutions are improbable, nonstructural

opportunities should be sought and where they are found,specific information

should be presented on how they can be implemented. This should be done for

both existing and future development. Two of the most fruitful areas for

research and application are preparedness planning and flood plain regulation.

Considerable work needs to be done to make these more prominent aspects of

I Corps studies. Making them prominent includes both conducting research invest-

gations which provide better technical information and the use of this infor-

mation in planning studies.

Lessons in Creativity

Earnest Seeking. In light of the foregoing on the role of nonstructural measures,

several observations can be made relative to the creative dimension of nonstruc-

tural planning. First, nonstructural opportunities must be earnestly sought.

The variety of nonstructural measures, the lack of experience with their appli- -

cation, and the uncertainty surrounding their use makes a vigorous seeking of

ways to apply them,a necessary prerequisite to any study. We must look for

the opportunities. There must be a ge~nuine desire to find nonstructural solu-

* tions or partial solutions.
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Field Presence. Second, there is a necessity for a field presence during the

planning study. The infrastructure, in which nonstructural measures are appl.-

cable, is a living community of people whose personality can best be captured

through field work. Information on the types of structures, their use, their

location in proximity to other property, and their ownership can best he ae;sesscd

in the field. Community development: parks, bridges, recreation, historic

features both existing and planned can be observed iii the field. Access roads,

terrain, vegetation, ard wildlife are also important to observe. lDiscussions

with people in the community can provide valuable insight to both the local

flood problem and appropriate means of solution,

IC Appopriateness. A third observation is that every effort should be made to AD

make any nonstructural plan compatible with and appropriate for the eonomiunity:

"its infrastructure, its values, its plans. More than structural mea.sures,

"nonstructural alternatives touch the lives of people and commun ities in ai

direct way. As a consequence the appropriateness of proposed actions must be
carefully considered.

CooI!per;tion. Other federal, state and local agencies have responsib iility for

the urban infrastructure including the flood plain. These agencicle; modify this

infrastructire on a regular basis: inadequate bridges at-, replaiced, land use

is changed, new development is added, ;iarks are planned, and stru'tcres removed.

Many of these actions, when applied to the flood plain, may be termed imple-

M mentat ion of nonstructural measures. Corps planning ,odlhood recognizs, this, t

ongoing activity and take account of it in the planning Sttudy. For exallilp).e,

oil one sLtu(ly structures were 'emoved from the flood plain thirough anothehor

agency's grant money. Other agencies are oftFn wo rkin s, on the sameu flood

problem with nonstructural means at their disposal . Such acti ins shoo.ld be -6

encou-rag,,ed in a spirit of mutual cooperation.

In the search for appropriate uonst-ructural opport t noit ies .. the earieo;t

I nd V igorol-s search .. it niutillI he recogonized Ihat none may be found; at,

"leas•t niont' of ,i[gloificanhe ; or none which are ;ijp-opr jo:t'. ()fte'nl pl inner!;

feel the\, have failed un'.ess they develop a o1onstructlrr;a p1;I. is could
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,A lead to recommendations which are not appropriate for the commnuaity and are

later rejected by the community. Flood insurance, flood plain regulation,

"I and flood preparedness are exceptions. These are opportunities which should

be seriously put forth and considered by all communities. They are nonstructural

I measures which havw the potential for doing much good and may be confidently

recommended. Other more Local and individual measures must be examined in

the context of each cormmunity and flood hazard.

Lessons in Analysis

In addition to the creative activitie:s of nonstructural formulation thCrc

is also an analysis or analytical side. This is equally important. Analysis

is; generail y of twý types: flood hazard ascessmenf .ind floodt danmn.igo gos -Onc[t.

Hazard assessment includes hydrologic and hydraulic computations which detscribes

"where the flood waters go, how frequent they occur, and their depth, Vt Locity

and other charactoristics. The level of protection provided by nonstructural

measures call be determined as part of this analysis. Damage assessment incl.udes

estimating the economic damage to property at different- levels of flooding,

estimatting the frequency of oc currence at each level, and computing the expected

annual damage. Damage prevented by nolnstructural. measures is the damage with

m - minus the damage without the measure. Both hazard and damage assessments

provi.de quantitative information to the planner on the severiLy of the hazard

and its economic consequences.

To provide the Corps wi th hazard and damage assessment calpah i i ty for non-

structural plaiming the Ilydrologic Enginetring Center developed several new

- computer programs as tools for analysis and has extended the capabilityi of

several, existing programs. The new programs are described in the followhiw

section. Both new and extended programs are discussed liore fully in publ ished

documents from the Center. The programs have been invaluable to the task of

formul.;at ion. Toey have been ised on projects ranging from sv(veral hundred

* structures to ,;vev'al thousand. In all. app1icat ions th(l y provide a very

I ce-:;.,ai-y tVool for organ izing, analyzin)g, and Ii oJlayin a ,nrge amoulnts of

haz;ard and damage information. Coupled with the creative side of formnloation

-' thev rovithey proyid the 1)1anner with the necessary tool for iforum!lntatI00

*4)
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Level of Detail. An important question in nonstructural formulation is the

level of detail at which the hazard and damage analysis should be performed.

The options range from considering each structure individually (structure-by-

structure analysis) to considering all structures within a reach as a single

damageable property (reach-by-reach analysis). This latter approach is common

in damage assessment for structural measures. The structure-by-structure

[ -: analysis has the advrntage of being able to analyze and consider alternatives

for each structure in the flood plain: and the disadvantage of having to

analyze and consider individually large numbers of structures if the number

oI.- structures is large. Reach-by-reach analysis aggregates all structures

within a reach to one location which makes analysis more tractable, but in

the process of aggregation the individual characteristics (hazard, damage,

'I and structure) are lost to formulation. Expericnce has shown that either -4

handling the damageable property individually or in groups of homogeneous

units is best for nonstructural formulation unless a single measure is being

applied to all structures in the sanr way. To insure accuracy when grouping

structures it is necessary that they have similar damage poteitial (depth-

daqtage relationship) and are subject to similar severity of hazard (frequency

and depth of flooding). Such an approach (individual or groups of structures)

preserves the individual characteristics of the property while at the same

0 time providing the opportunity to reduce data handling. 'Ine tools -Jr analvsis

described later handle both types of conditions.

. .~1

Preliminary Estimate of Damage. One of the research findings from analysis

of flood damage of individual residential structures is that expected annual a.
damage decreases rapidly (exponer.nially) as structures are located further -'-

out of a flood plain. For example, a residential structure located at the -I

5 year flood event has significantly more damage potential than the same

structure located at the 15 year f].ou•t line. This is illustrated in Figure 1.

Total expected annual damage expressed as a percentage of the value of a
structure is pLotted aga inst the frequency of the flood event at the first

I

fl or. The curve shown is for a one-story no basement structure, however,

other types of structures show a similar relationship. The analysis uses 1974 ".

PIA damage and frequency data. Figure 2 illustrates the significance of

2411
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this relationship in another way. Expected annual damage is 13.2 percent

of the structure value when located at the 2 year flood line. The same

structure located with the 15 year event at the first floor has only 1.6

percent expected annual damage.

This relationship of expected annual damage and location in the flood

plain is significant when it comes to understanding the economic feasibility

of nonstructural measures. Figure 3 shows an estimate of costs of various

nonstructural measures expressed as a percentage of structure value. These

data show that the more costly nonstructural measures (relocation, raising,

small walls or levees) are likely to have a narrow range of economic feasi-

* -bility, generally within the 15 year flood plain. Other less costly measures

are more applicable at most any location. Such knowledge is useful in pre-

liminary formulation of nonstructural plans. A detailed description of this

"analysis may be found in Physical and Economic Feasibility of Nonstructural

"Flood Plain Management Measures, 1.978 cited in the list of HEC publications.

Limits of Analysis. There are some nonstructural measures for which factual

data and empirical relationships on performance is sparse or nonexistent.

This is especially true for forecast, warning and evacuation; flood prepared-

ness; and rearranging damageable property. As a consequence analysis is

limited. Analytical tools will be of less value for estimating level of

protection and damage reduced than for other measures. The way to make them

* more valuable and obtain better estimates of the performance of these measures

is to conduct research and collect information on their natue and application.

To be effective in plan formulation there must be a better understanding of

"what some of the more complex, human response measures, in fact, do. Better

data and better understanding will most likely result in better analysis and

plans.

Tools for Analysis

S!
Each of the tools described below are dcsIgned to assist in analysis of the

hazard and damage related to nonstructural plans. For details on ',ach tool

refer to the reference list of HEC public- -ions.
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SInteractive Nonstructural Analysis Package. This tool of analysis was first @4

developed for and used on a study of nonstructural measures for the Santa Fe

River, New Mexico and since that time has been used by other Corps offices on

a variety of nonstructural studies. The program allows the user to assess the

hazard and damage potential of individual or groups of structures in the flood
plain interactively, that is, by sitting at a CRT or teletype computer terminal.

% A teletype terminal is about the size of a briefcase and in the Santa Fe study

was taken to the field where it was connected to a previously developed data

base at Boeing, Seattle via a telephone line. This allowed the planner to

have access to important hazard and oamage information in the field. The

program is used by accessing the hazard/damage data lase and giving commands -.

* which request various analyses. For each structure or groap of structures -4.

selected some of the information which may be requested via commands includes: 1
j

""depth of flooding for a range of flood events

frequency of the flood event at the first floor

. level of protection 60 1

elevation of the ground, first floor, level of
protection

value of the property

expected annual damage of structure and contents 2,

x, y coordinates of the structure or group

In addition, the user may give commands to raise or protect a structure or I
group of structures. The program raises or protects the distance specified

and all of the above information then becomes accessible, for example, new .

level of protection, new expected annual damage. The immediate interactive

access to a data base with a variety of hazard and damage data, and the ability -1

Sto select certain types of data for analysis make the interactive program a

powerful tool in nonstructural formulation. i

In the Santa Fe study nearly 500 structures were analyzed using the interactive

4 program. The program was accessed both at the [HEC and from a motel room in the 7

field. This allowed the mose effective use of both locations. Results from the

program were used in the final report. Thi s included a table of the number of

I
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-structures in the flood plain for different levels of hazard, level of

protection for different measures, and expected annual flood damage.

"The program is available to all Corps offices, and is compatible with

I most computer systems.

-I - DAMCAL - Spatial Data Management System. This family of tools has evolved

from the Corps experimental Expanded Flood Plain Information program. TheKM series of programs comprising the spatial data management technology, re-

ferred to as HEC-SAM, was specifically designed to enable compiehensive,

" flood plain oriented studies to be undertaken in a systematic, land use

focused style. The Damage Reach Stage-Damage Program (DAMCAL) is the

central feature of the SAM system which focuses on nonstructural measure

formulation and particularly examina:ion of the quantitative consequences

"of altern-Live flood plain management policies.

Studies of this nature initially create L spatial data bank that

contains gridded data (at say a scale of one acre covering perhaps only

the flood plain but often the entire watershed) on topography, land use,

transportation and other infrastructure, hydrologic basins and flood pro-

files, and any other relevant geographic data. The spatial data file can z*

be acce!;sed by DAMCAL - for nonstructural/flood damage focused studies,

various graphics and boolean operation programs (such as the Resource

Information and Analysis (RIA), to hydrologic programs etc. as may be

appropriate for the study of concern. Publications are available from

dEC on the SAM system and its flood control and nonstructural planning

features.

Nearly fifty studies have been undertaken by the Corps that make 6

substantial use of all or parts of the SAM system. A recent study per-

formed with the Los Angcles District illustrates the type ol utility a

spatial/1)AMCAI, oriented study can contribute to nontr'cturanl plainnfing.
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The study was the metropolitan Phoenix comprehensive study and the particular

components relevant to nonstructural planning resulted in two reports: "Flood

Preparedness Planning - Metropolitan Phoenix Area" listed at the end and avail-

able from HEC and "Nonstructural Measure Investigation - Metropolitan Phoenix

Area" published as a draft report by the District. The former study focused @1
on flood emergency preparedness and the latter on the full array of potential

nonstructural measures.

A spatial data bank was constructed of just the flood plain area in the

vicinity of Phoenix. The spatial resolution was 1.15 acres and comprising

about 50,000 grid cells. Data included were existing and projected future

land use, flood profiles and other geographic data. There are about 7,000 14
structures within the 500 year flood plain. Conventional flood damage analysis

-. was performed using the spatial data by executing DAMCAL without exercising any 1

- of the nonstructural options and linking the results (automatically) to the

Expected Annual Damage Program (as described in the SID structure-bv-structure

[i analysis).

DAMCAL has the capability to evaluate the following:

Flood proofing existing and/or future development -

selective by land use categories and damage reaches

Relocation of existing development - selective as above

Managing future development to a target management
flood level - selective as above

Temporary adjustments to contents during emergencies - A
selective as above.

arrayThe overall nonstructural evaluation was performed by analyzing the full

array of measures for all applicable l1nd use categorles and damage reaches.

General cost relationships were used and the result was screened zones of

possible alternative structures for further more detailed individual strive-

ture analysis. Protection of up to 500 structures by perimeter barriers

appeared to be marginally feasible. In addiLion 9 alternative fined plain

management pol cices ranging, from fLood plain fill LO variouin; 1Livels to

.4 .
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.0 exclusion of development from lateral existing delinEated floods, were quanlt i-

tatively analyzed thus providing local officials economic data heretofore

unavailable on the likely impacts of management policies under consideration.

SThe flood emergency preparedness investigation made valuable use of the

spatial data bank and nonstructural analysis features of DAMCAL. The high

- flood threat areas4 were graphically displayed bv mapping flood depths and

"- expected flood damage by automatic retrieval and mapping from the data bank.

"Also, flood threat area data were tabulated by area and type by clever use of

the DAMCAL and AIA programs - - data such as number and types of structures

. (thus people and goods) that would be flooded by target flood events, and

"evacuation routes graphically located. Opportunities for meaningful emergency

0 actions such as flood fighting were located by study of the damage potential

map and topographic features . which could be automht icallv superimposed

* using spatial data management techniques. Lastly, the value nf certain

emergency actiions, such as contents removal, elevation, protection, etc.
Swere evaluated and used in an opproximate economic analysis of the value of

a total flood emergency preparedness plan.

The IIEC-SAM system u(f- progr-ams and documentation are distributed as

a normal element of 1EG' s technology transfer actions. It should be noted

that a course tri Spatial a] tai Man~agement will be held at HE(] in February of

1983.

"Structure tiventi.ry I or D!)amrag ( iD) / DEAll Paokaýe. This tool was intial Ly

developed and us:ed fo r t:it, Wa I nut. Creek p iI o t study conducted by th ie

FLt. Worth District. The package consists of tireL hasic ,structure inventorv,

project feature formu ittion program S1), and the companion Expected Annual

Damage comprtitt-ion program HAl). The S I) program is an rindividiunal ,tructure--

by-structure 1 tro irai thtr yield-, Irasio curl protbi t., elcvnt ion-damage iec 'it ion-
ship t oF acli d~llamag reach, fl]oodt dziallge• ca{teý,orv andtlc ,O trluc'( FI tlieastl e'

or flood plail? nuanagcmncrrt policv. Theta' data are then Iinked (;ntomatic'rly)

wir. hydraipf i ' and rlcraloric datLa aur d d itput Lo teor t ad 1100 st grOue for expascti d

I >
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I annual damage computations. The SID program, the key nonstruc'.ucaj formulator/

evaluation tool of the package, has been used for several large and small studies

-- with nonstructural considerations. The most recent and largest scale study is

that of the Passaic Basin investigation.

The SID program has the capability cf analyzing structure-by-structure,

then aggregating to an index location for a damage reach. The following array

of nonstructural measures can be analyzed.

Flood proofing existing and future structures by

raising and/or protecting

Relating existing structures

O . Managing future development to a target management
flood level (flood plain regulations)

Temporary adjustments by emergency action (contents
raise, removal, etc.)

I Several types of measures may be implemented by reach and/or structure

category and a log by structure of all actions taken is file(' and may be printed.

- The information that may be catalogued into a SID structure file can vary

from a minimum of structure elevation, and damage function and reach assignment,

to elaborate descrLptL n for more detailed nonstructural analysis of geographic

coordinates structure coustruction type, size, number of openings, etc. Tbus

SID may be used from preliminary screening studies through to detailed planning

level final formulation of plans.

In the Passaic study, 65,000 structures were catalogued into the SID

structure file, a special program named SIDEDT used to manipulate the file

to the subset of structure. subjected to detailed analysis, and SID (linked

*• to EAD) run many times exploring the range of individual structure measures

and flood plain management poli ies that would contribute to alleviating the

flood problems in the Passaic. The full range of nonstructural measures

analyzed by use of the SID (and cther linked programs) were: flood proofing

by barriers (structural and perimeter), structural -elocation, flood plaLn

25"
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management policies, and alternative levels of temporary actions taken as

part of a flood emergency preparec'ness plan. A reference set of lecture

notes is available from HEC chronicling the use of the full array of HEC

analytical aools in the Passaic Basin investigation.

The SID, EAD and other hydrologic engineering programs are available

from HEC and have HEC standard do-umentation. In addition guidance is

available as linking the program results automatically to enhance their

"overall user utility.

Conclusions

a It was never intended by the early advocates of nonstructural measures

that these measures alone be the answer to our nation's flood problem. White

"(1945) called For a geographical approach to flooding; Hoyt and Langbein (1955)

stressed unified flood management; House Document 465 (1966) recommended a broad

and unified effort. These and other voices were calling out for a more compre-

hensive approach, ca approach which seriously considered all possible means

to reduce loss of life and damage to property. Subsequent federal legislation

"a iand policy guidance were designed to give impetus to these other, so called,

nonstructural means which previously had been neglected or nonexistent: National

-- Flood Insurance Act (1968), Flood D4isaster Protection Act (1973), Water Resources
Development Act (1974), Water Policy Initiatives (1978), Water Resources Council

(1979).

Today, based upon experience in the field and knowledge from resealch,

[ •'we can affirm that nonstructural measures alone will not do the job necessary

for reducing present and future flood losses. A comprehensive approach is-I •
required. Flood plain regulation, flood preparedness, flood insurance, relocation,

go hand in hand with structural control works. Formulation of comprehensive

plans of this type is a complex and delicate task which requires creativity

4 and analysis. The tools for analysis a:e available. Do we have the creativity?
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HEC Publicat:ions on Nonstructural Planning

Analytical Instruments for Formulating and Evaluating Nonstructural Measures,
Training Document No. 16, January 1982.

C Flood Preparedness Planning: Metropolitan Phoenix Area, Research Document,
January 1982.

SID (Structure Inventory for Damage Analysis), Computer Program Users Manual,
- January 1982. .

SInteractive Nonstructural Analysis Package, Computer Program Users Manual,
July 1981. 1

-, National Economic Development Benefits for Nonstructural Measures, Research "
• •''Document, November 1980. 1

Effects of Flood Plain Encroachments on Peak Flow, Research Document, September-
1980.

".. Flood Emergency Plans - Guidelines for Corps Dams, Research Document, June 1980.

Interactive Nonstructural Flood - Control Planning, Technical Paper No. 68, June •
i 1980.

Flood Control for Santa Fe: Nonstructural Opportunities, Project Report, Novem-
ber 1979.

DAMlCAL (Damage Reach Stage -Damage. Calculation), Computer Program Users Manual,

S February 1979. as'
Physical and Economic Feasibility of Nonstructural Flood Plain Management Measures,

Research Document. March 1978. "1

Expected Annual Flood Damage Computation, Computer Program Users Manual, June 1977.

A • Annotations of Selected Literature on Nonstructural Flood Plain Management Measures, I
Research Document, March 1977. "

Spatial Data Analysis of Nonstructural Measures, Technical Paper No. 46, August 1976.

Nonstructural Flood Plain Management Measures, Seminar Proceedings, May 1976.

Analysis of Structural and Nonstructural Flood Control Measures Using Computer
L Program HEC-5C, Training Document No. 7, November 1975.

Estimating Costs and Benefits 1cr Nonstructural Flood Control Measures, Research
I L Document, October- 1975.

Costs of Placing Fill in a Flood Plain, Research D)ocument, May 1975.
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PANEL IX, FOLLOWING JOHNSON ADDRESS

MILBURN SMITH:

Historically, nonstructural measures were primarily considered in formulation
for one reason: because it was required. And I see it as, realistically, the
"selection of structural measures for project recommendations often before the
study was even actually begun.

I believe that opportunities for nonstructural measures implementation have
not been actively sought because of either a lack of confidence in the concept
or the degree of uncertainty about the protection provided by the non-
structural measure.

I'd like to address most of the rest of my couple of minutes to the analysis
that Bill talked about. With respect to these tools that are available through
the HEC, Fort Worth District has utilized, I guess, every one of them.
Hopefully we will get a residual on the SID program, since we funded that, if
you sell some more of them.

As the project manager on two XFBI's and two pilot planning studies all using
the system, I have observed the evolution of the HEC-SAM from its infancy all
the way through to about 1980. I'm not aware of what you've done since 1980.

* But during this time, I have developed a high degree of confidence in the
enuire system. However, I must say, many of my views are not shared by some
of the other district staff members, particularly the economists. But tbt'o
not unusual.

The economists are primarily concerned, as I see it, on the averaging of the
C economic data on a cell basis. But I believe that the flexibility of the

system, the repeatability, and the ease with which you can answer the "what
if" conditions far outweigh this averaging by cells. And I don't really see
any problems with the HEC damage analysis tools, but rather I see there are
more personnel problems in the districts with those who are afraid of trying
anything new. And I'd like to remind those in our re%7iew and heirarchy that
we won't evcr trip and fall down unless we're up and moving and trying to
accomplish something. And I have a little saying that I like. You can take a
horse to water, but if you can teach him to swim, you've really no-t woar ething.
A lot of us are trying to learn to swim.

PAUL GAUDINI:

The Philadelphia District has been using HEC planning at least as far back as
'73, and we've sort of evolved with the system. Our economists support the
programs and have no problems with it. Of course, we don't use the cell
system for economics, and they also have the problems with the spatial type of
economics.

I don't think there's any other way to go excepL with automated systems if

* you're going to look at nonstructural solutions. The amount of data that we

have to collect, both economic and physical data, to formulate nonstructural
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9 programs, makes it almost unmanageable except with automated systems, not only
for the initial screenings--say, through the first two cycles of planning--but
even to the detail of formulation later on.

The data that are required have to be a higher level of detail than we did at
structural because we're more exposed. We start looking at structures
individually and in smaller groups rather than grouping a whole community
behind a floodwall or levee system. Arid when we present these data, they are
exposed to more scrutiny by both professionals and non-professionals, and we
have to be able to back that up.

The problem that we had in the past is that a reasonable amount of data that
is required for economic analysis and sometimes economics, let's say, doesn't 0
compare with engineering data, the hydrologic and even the more traditional
civil and cost estimating. Suppose we're dealing with 50 and 100-year
horizons; and how much time should we spend in the details of the economics?

" ~ As long as they are reasonable I feel that we're offering the kind of
information to make decisions and that's where sometimes we get hung up on 100
years and BGRs. 8CRs are a guidance for decision making and they're not
exact. And I think this comes out greater in nonstructural.

Ironically, on some of the work that we're doing now, the opponents of
structural projects who criticize us for stuffing benefits are now very
critical of our nonstructural because we're not stuffing benefits. And as far
as I know, the district has been doing the basic economics the same way for .
the structural and nonstructural philosophy.

One question has come up. Where do we stop the nonstructural formulation with
the data? Do we just take it far enough to identify that we don't have or we
do have a structural project? Don't have or do have a mixed project? Or do

Swe have a nonstructural project? Coming out of a GI, unless we're willing to P
really fund these GIs, we can't get the kind of detail on the final solution
for nonstructural for major communities that we could for levees and
reservoirs, because it takes a lot more money. We're talking about going out
in the field and interacting; it's very expensive.

*• We're talking about increased data, almost individual analysis, and that's
very expensive. So do we want to develop the floodwall systems, the zoning
ordinances, or whatever, once we've identified that they are a valid
solution--and should it be done out of CG funds, should it be done out of
special systems funds, or whatever. That's just a question, but I think the
problem that we're having in the field with doing a complete nonstructural
analysis is that it is expensive, and trying to get the money that you would
need for the details on these kinds of systems i3 almost not practical under a
GI program.

[- The need that I see is that even though the New York District and HEC have
come a long way in managing with their L D-edit program, managing the data for

* large study areas, I think we still need a lot of flexibility because it is a
lot of data to move around--to change and to analyze--and maybe we need some
more work there.
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Also, more coordination of actual experience in flood damage has always been 0

absent as far as I can tell. We don't have any single repository of actual
flood damages compared to, say, the market value, the types of ,tructurcs, the
level of flooding. The people who accumulated the data are claims adjusters,
and they've been lax or maybe they just don't have the mission to collect the
additional data that we have to identify with that claim--the type of
structure, the level of flooding, and the market value at the time of claim.

ROBERT PLOTT:

I want to emphasize something that Bill was saying. I won't mention the area.
It's not a negative report but it's a combination report.

In the syllabus, two nonstructural plans are environmentally and economically
* feasible. An evacuation plan was justifiable with a 10-year level of

protection and a similar plan at the 12-year level. In summary, we have
determined, duc to the limited scope and level of protection of the
feasibility plan, that we have no further interest in the plan. The mode of

Sstudy is terminated and that's that. We wrapped it up; as Frank said earlier,
we stash it Eway in the files, and the people that work on it leave, and the
value is gon±.

Who else said in his presentation that we're professionals, and if we don't do
a profesnional job when we iook at these studies, we should nail their tails

I to the walL. I wonder how many of you in the district offices have been

questioned because your reports did not fully address nonstructural
alternatives. I wonder if our planning process is biased against
nonstructural alternatives.

Do we have double standards in the benefit-cost analysis? Do we ignore the
social coordination that is required to support nonstructural solutions? And
as General Gay said, dealing in the real world, with the constraints on
manpower and time that. we have, what can we do now? Can we change? Do we
have to go back and revamp the planning process to give nonstructural a fair
shake?

I think it's clear we can't tag on nonstructural analysis and analyze
nonstructural like we do structural problems. However, we're limited in
funding, we're liii.ited in time, we're limited in manpower. Who goes back and
does the R&D to support that type of effort? How many people have used your
analysis for nonstructural? How many districts at home?

Answe.r: QuiLe a few, probably over half.

The requests for R&D on nonstructural procedures and techniques, do they come
from the field or do they come from OCE?

.4WILLIAM JOHNSON:

I think we try at HEC to be responsive to the needs of the field in the
future; in other words, we try to anticipate the future and have the tool
ready for the district or division offices for their use should they choose.
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We have three tools in nonstructural analysis, and they were begun a number ofyears ago. Right now, in terms of the number of offices that are using them,

I would say at least half are using one or the other tool. But they are
available. They don't have to use them, certainly, but they are available
should the district office find the value, the need for them. And we of
course have the training program in nonstructural analysis that tells people
they're available.

ROBERT PLOTT:

I'm a technical monitor for the SAM studies. And I've been working for about
eight years now with SAM and on the Remote Sensing Demonstration Program, and

4 I've found that it's vary, very hard to get the field to undertake new '0
techniques in planning. When I talked to Jerry Peterson earlier, he says the 4
questions should be coming from the field. And if you have some questions,
maybe we can get you some answers back.
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A. DISCUSSION FOLLOWING JOHNSON ADDRESS

FRANK INCAPREFA:

I've heard it mentioned about five times in the last two days that the
iieconomists treat nonstructural measures differently than they do structural.

"I fail to see that. I work just as hard on the nonstructural as I do on the
structural measures. I get the same detail of information -- in fact, more.
It's more important to get that floor elevation exact, because you're going to
eventually have to buy that structure. It's so critical to the value what the
project's going to be. I think we spend more time on nonstructural matters.

tO We use some sampling techniques, in our area, on the structural valuations.

Someone mentioned the externalities. The externalities that we use have
been agreed upon with the board, the chief's office, and everybody else. The

externalities are what's being paid through the insurance program and so
forth, by everyone. Of course if you have to pay off so many claims
throughout the project, in the end what you are actually duplicating arc tie
average annual damages. If you did your average annual damages exercise
correctly, then it's duplicating the actuarials that were being paid off by
the government. So, they've agreed to let us use those average annual damages
as part of the benefits.

* But we've also included the externalized costs which is the premium
aspect, the adjustor's costs, the insurance company's costs, the FIA cost. I
don't know that we left any externalities out. If somebody has something they

S~think we're missing, please raise the flag. We've had the question of
residual values. We're talking about creating a green belt. We invariably

think a green belt is the best thing to do because we make the

environmentalists happy with our program.

Sometimes that's a good idea but sometimes I think we should realize what
we're displacing. If we could sell land back to the private sector sometimes
it might be worth $60,000 an acre instead of $3000. But that hasn't been the
policy. Change the policy and we'll do that. That's a shortcoming in our
present economic evaluation, but that's one of the few I can see. If

K .somebody's got some other suggestions, I'll be glad to write them down.

WILLIAM JOHNSON:

The analysis tools that are available .... Computed expected annual
damages, in a very accurate way, would not be different from those of' your

economists in your offices. Our program has been used for five, six, seven

years. These other -- spatial, structure inventory of' damages, and

interactive are all wrapped around this basic expected annual damage program.

Let me make a couple of comments on their use. On spatial analysis we

used a 1.15 acre resolution on the Phoenix study. You can use any size cell
that you want. In terms of the number of structures, on Santa Fe we had about

500 structures within the fioodpl.iin. On Phoenix we had 7000 structures
within the 500 year floodplain. On Passaic I'm not sure what the floodplain
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limit was, but they incorporated dpta into the computer model for 65,000
-. structures. That's our range of experierce with handling data and
* nonstructural analysis.

I KThe other thing is the hazard and the damage. We do five things with the
data that make the analysis a nonstructural one. We can raise the damage or
frequency relationship. We can protect as if you had a wall. We can add or

" "subtract structures, as for removal or future development. And we can modify
the functions.

LAWRENCE FLANAGAN:

I certainly agree that most of the damages are in the five and 10 year
floodplain. But when we deal with those floodplains, we end up with another
problem -- the sponsorship of a project. Often those people are not the
people originally interested in a project. The original people were
interested in perhaps 100 year-protection.

�Also, those in the five year floodplain often I ve flood insurance and are
reasonably comfortible with their lot in life because they can look forward to
new carpet and paint every five years. I've seen such houses become
increasingly upgraded year after year because of flood insurance. Then there
is very little incentive for sponsorship of a project in the five year
floodplain.

JOHNSON:

That's a good point. I'm certainly not suggesting that we not do analysis
out of the 10 or 15 or 20-year floodplain, at all. We have to do it for a
variety of reasons. It helps to know the nature of the floodplain, where
damages are, where property is likely to be damaged highly, and so on; The
other point is that, regarding the tools of analysis at HEC, we feel that the
problem to a large extent is solved. We've got the "go power" to go from 500

* to 65,000 structures and analyze the data and do all kinds of things. That's
on the creativity side as it characterized doing the good job, the
professional job -- doing not just"nonstructural" but floodplain management.

DAVIC C. HARRIS:

. One problem I'd like to raise. You gave a simplistic approach on how to
establish a level of protection for a nonstructural measure. We have a
project coming up which is 250 houses in a subdivision and all. located with in
the floodway boundary. The lowest house is at the eight-year flood level, the
highest house at the 50-year flood level. So if we provide 10-year level
protection we might provide protection to 20 houses and leave 230 unprotected.
We tell one person we can buy the house. His neighbor is six inches higher so
we can't buy that house. This presents a very serious problem. Any
suggestions?

And I'd like to pose another question, as well. Public Law 91-646, the
Real Propety Acquisition Act, doesn't have its costs included in the
nonstructural analysis. Are there any plans to change that policy?
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JOHNSON:

In response to the last (;uestion, I know of no intention to change that
cost exclusion policy.

On your first question regarding the problem of level of detail and the
simplistic notion, the reason that I presented an abbreviated version is
because it's a very hard problem. It's a site-specific problem. I have a
hobby of looking in planning theory. Ninety-five percent of that is nonsense.
"But some people are saying now (in planning theory) that the practitioner is
the theorist. What's being said is that the real theory comes out in the

field on a site-specific, project-by-project basis.

So, in terms of level of detail, look at what they did in Baytown. You
have that high damage over here. Yet you know you have to do something for
the wider community, so you let that high damage (the two-year) carry some of
what's happening elsewhere. Because we're just not going to go and say
"Sorry, but the b/c ratio right here, for you, on one side of the street is
okay," and say, "for you, on the other side of the street, it isn't okay."
That's not an appropriate solution for the people. I think in Baytown they11carried" out to the 50-year line.

If you pose the problem that :ou don't have enough high damage to "carry"

others, I didn't have any solution for that predicament.I-
INCAPRERA:

I think the revLewers have been liberal on that. They recognize that you
may be "carrying" some areas. But you must have good reason and develop the
case argument for it, for "carrying" a whole subdivision. There are

U externality costs involved, by the way. And we do take this into @1
consideration because the utility companies and everybody else have to provide
"a service to that community. Once you cut half of it out, the utilities and
other such services lose money. You raise their costs proportionate to the
remaining base served, and you must look at such things in making a case.
There are all sorts of such factors which add value if you protect the whole
community. But every community is unique in these matters.

I think the chief's office, and the board, and everybody else has been
fairly generous on this difficulty. I've been an advocate of always letting
them know how things were really d stributed. Where simple economic
justification in damages was only u. to the 50, I'd let them know it was

9 because of specific other factors. And they've gone along with it.

JOHNSON:

I think that's an excellent illustration of" the difficulty of
nonstructural as compared to structural solutions;. Because if' it were

* structural, and assuming no destruction of environmental values, we'd just run
a levee right along the front. We wouldn't have to go in and talk to the
people, so to speak. We wouldn't have the anguish of, "Some of' them want to

261

I



0 do this, some that." The latter is a tough chore. We're not sociologists or

public relations people; we're engineers and it's tough for us. But we're

going to do it, the very best job we can as professionals.

INCAPRERA:

Let me ask something more of David Harris, about being in the floodway.

Did your people evaluate the damages that would be prevented upstream by

removing structures from the floodway? That would have constituted more 1

benefits.

HARRIS: 1

It's pretty wide ir that upstream area. As a matter of fact, this is one
place where the town, before the advent of flood insurance, denied permits.

And the developer wont to court and was granted a permit.

JOHN CUNICO:

I think the districts have taken a pretty good beating about not

addressing nonstructural techniques to the degree they should. I think in our
district we've attempted to address them. Santa Fe is an example.

But I think in the long run the district engineer, who ultimately makes

* decisions, is not judged on the basis of innovative planning. He is judged on
the amount of construction that occurs in his district. That's a reality of
life. Every one of the district engineers will tell you that. Quarterly,
there is a publication the emphas.s of which is, "How much construction

K placement have you got this year? Have you enough to sustain you for the

future?" It's not a matter of how much innovative planning you've done. That

criterion has to be changed before a district is really going to look at
innovative planning that doesn't result in hard construction.

' ~JOHNSON :

It seems to me when you have General Gay sitting in the back of this room,
having brought this group together, it counts the other way. What more do we
want for direction? President Reagan sitting back there? Yes, we're going to

do nonstructural planning. And yes, there'll be some opposition to it. .1

You're right, John. It's- part of floodplain management. Ask General Gay.

BRIG. GEN. FORREST T. GAY, III:

I do want to make a comment. If measuring were based solely on

construction, I wouldn't be a general. We had a very small district but we

did a lot of innovative things. Certainly, it wasn't all just my doing; I had
a great staff.

SI think anyone in a supervisory po:sih ion, such as a division engineer, &

director of civil works, or a chief', is going to be looking not only at how -

well a district Engneoor manages his program and how well he accomplishes his
objectives to reach 93-98 percent goals. They a]lso looi< at the quality of
w[hat he's doing. That does not go unnoticed.
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S.Q I 1WR NONSTRUCTURAL REISEARCII AND DEVELOPMENT

"By
James R. lanchey

lDirector, Institute for Water Resources

Es-timates of annuol flood loss In the United States range from $1 billion

to $5 billion. While the flood problem is growing, our resources to deal with
it are becoming extremely limited. Although numerous flood control studies
have been completed, Congress has not passed a water resource development act:
since 1976, and the prospect: of any major construction authorizationl for flood
control i's not promising. Consequently, we face questions concerning the roLe
O1: nonstructural measures in decreasing flood damage. Beyond the fact that
Public Law 9.3-251 mandates that nonstrUCtural solutions be given full
eonsideraut1o in the formulation of flood control alternatives, we need to

- . i sure that we are truly giving serious consideration to the full range of
aIlternacive flood damage reduction measures in view of this slow down In
apjiroral of st rue tural measures.

- .1

We don't actually know how many nonstructural solutions have been adopted

for Corps projects, but wo suspect there are few. The major reasons seem to

be that no.structural measures are often difficult to justify dconomically
using trod dtttolool Corps acconnling procedures. Some nonst ructural measures

.inae a residual safety problem that often is exacerbated by floodplain
rcsidents" having a false sense of security. In many instances the Corps is
reluctant to become involved in what has been traditionally a local government
"or incdividual 'responsibilIty, or in what may become a cooperative venture with
other federal agencies.

These are serious, legitimate problems. Nevertheless, it is clear that
the times and the economic conditions of the country demand simpler, less

p ostly solutions. The budget constraints that we work under make it vital-
that we take advantage of promising opportunities for nonstructural work.

in a paper presented at the May 1976 Seminar on Noestructural Floodplain
MaNnag emen t Measures, Darryl ])Davl made a telliaig observation:

"The analytic needs for planning are probably not the

cult cal needs related to planning nonstructural measures.
The policy issues relatcd to cost sharing, the federal planning
role, and the federal implementation :ole are the significant
Sissues. The adopted position on these issues will also have
substantial hearing onl the neceded character of analytic tools.

Nothing seems to have ch, ged. Significant progress has been
made iniIi~povfnig an, .ystic al tools, but the general issues of

p oIcy rema I.''

A tellng observation of my own is that, despite my previous district
.. experience and 'tiy y-irs at 1WR (where we have been deeply involved In planoning

research, training, .ud consulting), there are many people at this seminar
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A _• whom I have not met. I nelieve that the practice of isolating floodplain
management from the mainstream of Corps planning has resulted in some of the
problems that have come to light here. I now realize that we at IWR have not
had any significant connection with our floodplain management people and that
many of you may not know what IWR is and does.

STWR has been deeply involved in designing comprehensive methodology for
floodplain development and management for well over 10-years. The initial
study proposed a framework for developing and evaluating nonstructural 4

alternatives in the context of multi-objective planning. This study laid out
the entire scope of the planning process, from setting objectives to
evaluating and selecting plans. Case examples for flood control projects in

4 Reno and Tucson showed a range of alternatives. Later, John Scheaffer and
collegues from the University of Chicago dev. loped another model for flood-
plain management which emphasized the use of community goals and management
opportunities in the decision process. This study drew on case examples for

Waterloo, Iowa; Lincoln, Nebraska; and Atlanta. A more detailed case study
was done in 1975 for Pullman, Washington, where community goals and flood .
damage reduction determined floodplain management plans. The study suggested
that a variety of measures could be used to achieve the goals. IWR recently
published a ,tudy by Baltimore District that is a guide to determining the
cost of nonstructural measures.

The Hydrologic Engineering Center (HEC) and IWR have developed a healthy -1

" array of analytic tools useful in nonstructural planning. IWR developed 700.
several computer models for projecting land use and location benefits. The
most noteworthy of these is the land use allocation model, which identified

* future land use by grid cell, based on projected population, and balances
physical and economic constraints with public acceptability.

a Bill Johnson of HEC has preparel a method of evaluating the feasibility
of nonstructural flood control. It is a useful guide, but leaves unanswered a
number of questions; we still want more specific details on how to judge the
benefits of individual measure. Part of the problem was addressed in James
Owen's recent report on the effectiveness of flood warning and preparedness
alternatives. That report provides specific guidance and case examples for
evaluating flood warning alternatives. IWR has begun an assessment of
relocation and evacuation evaluation procedures, but there are still no ]
specific guidelines on how benefits of relocation should be measured.

"*] Questions like evaluation of alternative land uses and accounting procedures
. for costs and benefit remnin very thorny issues. t%,

4 IWR's work in urban studies has involved research on institutional
analysis. While this research is not very specific to individual measures, it
can serve as a good basis for future institutional work. Owen's review of
implementation of flood warning and preparedness alternatives is an excellent -- 2
survey of how public institutions can serve to implement this cost-effective
measure.

Technical assistance offers a great opportunity for accomplishing and

appreciable amount of work with limited federal dollars. IWR recently
published Owen's Community Handbook on Emergency and Flood Warning
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Preparedness Programs, a "cookbook" that outlines the necessary ingredients of 'S
flood warning and evacuation, A Cuide to the George Palmiter River
Restoration Techniques describes a community self-help method of reducing
drainage and streambank erosion. We have also just compleLed a study of
technical assistance which Corps districts have offered after finding no
possibility of a Corps project. This study found a great reluctance to
provide technical assistance, either from a tack of resources, insufficient
guidance, or a reluctance to get involved in actions which appear to be
primarily local in nature. Certainly, th. :orps has a major role to play in

offering technical assistance, and we need fu find ways of expanding our work
in floodplain management services.

K. The Tug Fork project provided a singular look at the human cost of O

flooding. We studied preferences for relocation and the potential impact of
*" relocation. The human cost procedure was repeated recently for the Lake

. Elsinore project in Los Angeles District. We are also about to publish two
studies by Dr. Annabelle Motz on the relocationn process and on nonstructuiral
measures from a social-psychological perspective.

Finally, as David Miller will be telling you, we have joined St. Paul
"District in a post-audit study of the Prairie du Chien relocation project.
That study and others like it are badly needed to turn our presumptions of tie

*- effect of nonstructural projects into more reliable projections.
In considering the board issues that form the nonstructural concept, we

* need to look at mission, evaluation, and procedures.

"If "federal. engineer" indeed conceptualizes the Corps mission, then the

Corps must represent the federal interest in the full range of nonstructural
measures. Proper roles must be defined for federal, state, and local
interests, and the Corps role must be properly defined--in planning and in
implementation. Technical assistance is a ;pecial case: why do we
continually reject it as part of our missi( t?

The major evaluation issue is tha national economic development

criterion. Its usefdlness is limited. It simply does not incorporate
the full range of federal interest in public programs, specifically in

*•. floodplain management, or the "wise use" of floodplain lands. 'e

Our planning process is biased toward a preference for structural wo'ks,

and not without justification. Structures are relatively permanent. They are
p certain; they do not require continuous individual action. They collectivize

action by protecting all without regard to financial circumstances. They
remove individual decisions from the agenda and validate generalizations. -

Nonstructural measures tend to be seen as a solution of last resort.

If our objective is a report, and not a solution, given minimum response

in our planning studies, should we then simply quit when we find no
economically justifiable structure solution and issue a negative report? .

S
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Sar hgstaIs floodplain management an issue that can be managed effectively through
a project rather than a program focuis? The National Weather Se'reice has a

I program. The Federal Emergency Management Agency has a program, The Corps of
Enginears has projects.

it has been six years since IWR and HEC sponsored the last conference on":: _• nonstructural flood control measures. The hope is that we can meet six years
from now and discuss progress that has been made. The hope is that there will

be more Prairie du Chiens to review and discuss.
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FLOOD PROOFING
AN ALTERNATIVE FOR

FLOOD DAMAGE REDUCTION

Lawrence N. Flanagan

Flood proofing can be defined as adjustments to structures and/or contents
for the purpose of reducing flood damages. Flood proofing is not new, but has
in the past few years been given increased attention because of the interest
in nonstructural flood damage prevention. Although flood proofing is
considered a nonstructural flood damage prevention alternative, in 4ome cases
the line between flood proofing and traditional structural measures is ill
defined, particularly when levees and floodwalls are involved. Generally when
only one or a few properties are involved in a limited effort, it's called
"flood proofing.

Ineffective attempts at flood proofing by both developers and individuals 2.
can be readily observed throughout this country. In fact, in a survey 0
conducted by the Cerps in 1979 and 1980, only about 50% of the observed flood
proofing scliomas were judged to be effective. This low percentage of success

A •,•illustrates the complexities and difficulties involved in designing and
maintaining efrective flood proofing systems. Flood proofing measures can
generally 1- categorized as follows:

a. Elevating structure on Continuous Wall or Block Foundation

b. Elevating structure on Piles or Columns

c. Elevating structure on Fill

d. Levees and Floodwalls

e. Seals and Closures

f. Wet Flood Proofing

g. Other Miscellaneous Techniques

Any of the listed flood proofing techniques can be an effective flood -

damage prevention measure for both new and existing structures when properly
utiliz',f. Likewise, the same measure can be completel/ ineffective and if it
fails, cause more damage than would have occurred had no attempt to protect
the structure been made.

Selecting the best method of flood proofing for a given situation should
oe based AL a kiowledge of local Loll conditions, topography, type of
struct-,Lce, availability of materials, local building requirements, and flood
characturistics such as de) hi, velocity, duration, and warning time.
Generally, the most common and often best way to flood proof is to raise the
structure above the flood hazard. The second most common way is through the
use of levees and floodwal Is. Each of the listed flood proofing categories is
discussed briefly below.
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.4 a. Elevating Structure on Continuous Wall or Block Foundation. 0
"Continuous concrete wall foundations are used for many different
applications. Above ground basement residential structures are often
constructed In this manner, as are many industrial and commercial

establishments where docking facilities are incorporated int the design.

Also, it is fairly common to find structures raised on concr -e block walls to
vari~us heights depending upon the depth of flooding. Grea -are must be

taken in this technique to prevent differential water pressi: from damaging

,* -. the foundation. Either the foundation must be specifically designed to carry

this loading or intentional flooding with either potable or floodwater should

be used to balance internal and external pressures. Failure to vacate any

raised structure during time of floods could result in cut-off of escape

routes and create a very real safety hazard if the flood proofing design level

is exceeded.

b. Elevating Structures on Piles or Columns. This method is frequently

used where the dynamic forces of wave action or velocity of floodwater is

severe or where the water surface can vary considerably. Structures built on

C piles are often found in coastal areas and along lakeshores. One advantage to

this method is that floodwater impediment and impacts on flood storage

capacity are minimized. Also, open areas under the structure can be used for

* parking or storage of materials that can be easily moved. Even though the

best time to flood proof is obviously during initial construction, this method

• .is often the most practical for flood proofing existing structures on

* conventional foundations.

c. Elevating Structures on Fill. This is a fairly common activity in
s subdivision development and in siting individual houses. Often the shaping of

areas to be developed in such a manner as to fill the house sites in

combination with use of a conventional foundation will raise the first floor
\ U level above the design flood level. Significant amounts of material hauled

into a flood plain for this purpose may obstruct the natural flow of water or

result in a loss in floodwater storage capacity. Either condition can cause
higher and more frequent flooding. Before a structure is placed on fill,

state and local land use regulations should be checked to determine if such

'"n action is alloweu. The materials used for fill vary widely from one region to

the next, but generally the material must be grassed or otherwise protected

against erosion.

Sd. Levees and Floodwalls.

(1) Levees considered in this paper are those built around single
1homes, small subdivisions, and individual industrial complexes. These local

levees, if adequately maintained, generally protect against more frequent

lower level flood events but are often overtopped during higher floods if not
- adequately designed. Usually, floodgates and pLumping stations are required

for interior drainage and seepage. BotLh gates and levees require periodic

maintenance. Local levees sometimes fail without being overtopped because of

0* poor design, improper material and/or construction pl. ctLees, inadequate

pumping facilities, or other reasons. Therefore, it is strongly recommended
St'.,at all levees and floodwalls be designed and cons truc ted under the

supervision of qualified professional engineers.
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(2) Floodwalls are often added after a building or properties have
experienced floodirg one or more times and are generally used where space or
other considerations preclude the use of levees. If designed properly,
floodwalls are effective because they require little maintenance and can be

easily inspected. Disadvantages of this method include intitial cost, keeping
closure materials accessible and training personnel to assure timely
closure. Generally floodwalls are constructed from concrete or concrete
blocks and have one or more passageways that are closed by gates.
Occasionally, a structure will have a floodwall incorporated into the
architectural design. The use of levees and floodwalls will usually require a
sump pump system to evacuate internal drainage along with underseepage that
might occur. Excessive underseepage from improper design is a common problem
in the use of these alternatives. Also, a problem in this concept of
protection is that failure of the system either structurally or by overtopping
can result in damages as great or greater than if no protection was attempted.

e. Closures and Sealants. Plastic, marine paints, bentonite, and other
waterproofing compounds and sealants can be applied to structures providing
that the structure can withstand the hydrostatic and hydrodynamic pressures.
Of the paint on type materials, research conducted at the Corps of Engineeers
Waterways Experiment Station indicate that those with cementitious bases are

- generally superior. With this method, tbc foundation must be designed to

withstand uplift forces. A variety of closure designs are used ranging from
single plywood sheets to expensive steel stoplogs. It is extremely difficult
to make closures completely watertight and many systems using this technique

allow for some leakage by employing pumps to evacuate the leakage. No
attempts should be made to seal a structure against floods deeper than 1.5 to
2 feet until the structure has been examined by a qualified professional
engineer to determine that it can withstand the increased loads. A
disadvantage to this system is that human intervention is necessary to make it
effective. Often warning time is not sufficient to allow implementation of
the system.

f. Wet Flood Proofing. In this method, the structure is made of
materials which will sustain minimum or no damage when flooded. Contents
located in floodable areas are those which can be easily moved or minimally
damaged. Contents that could become hazardous or create a pollution problem
during a flood are not stored in floodable areas. An advantage to this method
iL that hydrostatic loading is neutralized avoiding over-stressing of the
walls and foundation. Any amount of wet flood proofing can result in reduced
damages; however, in this method the homeowner is still faced with after flood
clean up, repairs, and other problems not associated with dry flood proofing.

g. Orher Miscellaneous Techniques. A few other flood proofing techniques
which do not fit the above categories have been developed. One unique
technique is to build the structure on pontoons or a barge-type foundation so
Lhat the structurc floats during the flood, in this case, all land-based
supporting facilities, utilities, etc., have flexible line connections.
Another technique is to wrap the house in plastic sheeting. The Corps of

Engineers conducted some research in perfecting a quick method of wrapping
houses with plastic sheeting. Although this method takes tmie to implement,
it has been used successfully and offers an inexnensive alternative for the
property owner, particularly for houses with slab on-grade foundations.
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Often when properties are located in a flood plain it is done through
ignorance or underestimation of the flood hazard; however, many times
conscientious decisions are made to locate or allow the location of properties
in the flood plain with the idea of flood proofing. Usually, these decisions
are based on one or more of the following factors: (a) locational
advantages, (b) unavailability of flood free building sites, (c) cost of flood
free building sites, or (d) perservation of community tax base.

"When property owners move into the flood plain unaware of the danger,
flood proofing is usually attempted only after experiencing repeated flood A

"-"-o....losses. We see many, sometimes amateurish, examples of "after the fact" flood
"proofing. The property owner, may not be able to afford relocation or the

locational advantage is such as to Justify an investment in flood proofing.
Homeowners have repeatedly invested between $10,000 and $30,000 in raising

Sindividual houses either because they like the location of the property or
they don't think they can get a satisfactory sale price. It is doubtful that
these homeowners made a structured economic analysis in making their
decisiuL,. On the other hand, industries after incurring heavy flood losses
have made economic studies and found it more advantageous to make heavy flood
proofing investments rather than move or sustain more flood damages and
production time losses. Some water oriented industries, such as ship building

* and river transportation, locate in flood hazard zones out of necessity.
' Usually these decisions are made with a full knowledge of the flood hazard,

and often costly flood proofing systems are utilized. It is simply one of the
"costs of doing business. Certainly in these situations flood proofing
alternatives are evaluated and decisions made based on economic comparisons of
alternate plans, but not in comparison with a flood free site.

New construction in flood hazard areas, if properly planned, can be flood .1

proofed by raising at a small additional cost and sometimes with very large
benefit cost ratios. In a study done by Sheaffer and Roland, Inc. for FEMA in
1979, a hypotheticaL case study of a new commercial. facility flood proofed to
7 feet above existing grotud was made and cost and benefits of various flood
"proofing alternatives were compared. In that particular case, all
alternatives except wet flood proofing had favorable B.C. ratios with raising
on fill having the most favorable of 3.46 to 1. Cost of the 22,500 square
foot structure raised on fill was only $26.61 per square foot compared to
$25.01 with no flood proofing. An interesting comparison is a warehouse in 2

"'' Greenville, Mississippi where the owners elected to wet flood proof. The
estimated market value of the 28,000 square foot steel building is nearly
""$1,000,000. The floor elevation is 2 feet below the Mississippi River 100-

-- year flood level. The cost to raise the slab to the 100-year level would cost

,!-. an extra $20,000, so the owners elected to wet flood proof and raise
damageable machinery and electrical circuits to above the 100-year flood
level. In that case, infrequent low level flooding would do very little
physical damage to the metal warehouse and flood prediction time would be long
enough to allow removal of the contents. other comparisons could also be made

* 0edto show a wide diversity in flood proofing choices meeting site specific A
n

Ii summary, it can be stated that flood proofing is a wide spread flood
damage reduction measure that will continue to be used throughout the United
States. Again, it can be effective if properly used, and its misuse can
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create more problems than it solves.

What has been the Corps role in flood proofing, and what does the future
hold? The Corps has been involved in flood proofing in basically three
different ways, (a) pursuit of nonstructural alternatives in project plan
formulation, (b) techincal information to property owners through the Flood
Plain Management Services Program, and (c) research on effective flood

- proofing techniques. In plan formulation, since development of a primarily
* nonstructural plan is no longer required in the new planning guidance, there

• "may well be less emphasis placed on flood proofing in the future. There is;
"* however, a largc void in well documented engineering data on various flood

proofing techniques and a strong demand exists in the private sector for that
type of information. The Corps has the opportunity to help fill that need by
continuing its ongoing research on flood proofing, and through increased
knowledge and experience improve and expand its technical se ices program in
that area.
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PANEL X, 'OLLOWING FLANAGAN ADDRESS

Bl3IAN MOORE:

That certainly was a very good presentation; I just have two problems with it.
One is you discussed that innovative technique that you're using at Allenville
with the plastic sheeting. I just had one thing on Allenville. That was a
small project that you got involved in in Los Angeles, and we t.ook all the
people, in effect, and moved them out of the floodplain, had new houses
(constructed on a relocation site, and there were some old housns kind of' left
over. Now most of those houses in Allenville weren't very good; they were
pretty much what you might call shacks. But there were a few houses that were
left there that were substantial. We're very happy to be able to offer them
to do some tests and experiments on.

And hopefully we'll get some ýýuccessful new technique out of this, and I think
it's going to be pretty effective for a lot of people.

The other problem I was going to mention is that you talked about the Deutsch
Corporation on San Luis Rey River and mentioned that it's a good, effective
example of floodproofing. I'm sure it is, and we have an authorized project
on San Luis Rey right now; the Deutsch Corporation has mounted an intensive
campaign pretty much against our authorized project. And we've had a lot of
discussion with that organization in going over their techniques and their
claims on effectiveness for the floodproofing alternative they've come up
with. And I think we have a little difference of opinion on just how

" effective it is. Maybe when you come out in Decembhr we can talk about that,
too, because I really think it needs looking into.

One thing that I'd like to see in floodproofing that would certainly help me
in the southwest arid Los Angeles area -- we've been talking about e
floodproofing for floods, but floods aren't the only problem that we have in
the LA area, in particular. A lot of our problem comes from mud slides, and
that's a lot different situation. With flood waters, true, ir's unfortunate
when you get those in your house and it really makes quite a mess, but the
flood water receeds eventually and goes away. And you can dry things out and
hopefully restore it to what you had before. But with mud flows and mud '.
slides, it doesn't go away. The mud comes down and maybe it gets three or
four feet inside your house, and stays there. So when the rain part of the
storm is gone, you're left with the unfortunate circumstances of having to
remove all this material.

We've done a couple of studies to see if there's anything the Corps of
Engineers can do project wise to prevent these kindo of mud slides arid mud
flows and really haven't come up with anyithing. It would sure help us in the
LA area in particular if there was maybe some more research on that, maybe
some attempt:s at developing some techniques for helping to solve these kinds

"I- of mud flow problems. I'd like to see more of that.

One thing about floodproofiag. There's an awful lot that has been done now,

on floodproofing techniques, and it's very helpful now in planning. You go
back a while ago, like 10 years, there really wasn't that much done; now we
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- have a lot of experience, a lot of' history, and a lot of data on these types
of techniques. It's very helpful in planning, because you know what average
costs are, what techniques are available.

I have a couple of comments, too, which I'd just like to make right now on
planning for these types of facilities. What it really requires is the joint
efforts of locals and the Corps to get these kinds of' alternatives done. It's
something that we really can't do ourselves. You really need the
participation of locals because there are hard kinds of alternatives that
require somebody to do. It's difficult sometimes to have people believe that
they can be flooded, particularly in our area, where most of our streams are
dry most of' the time. It's only after floods that you get any flow at all in
a lot of the streams, so most people don't believe that they're going to be
flooded. And when you tell them that they need to do something to protect
themselves, something for that particular home, it's a hard thing to believe.
So you really need to work very closely with the locals through the homeowners
in order to get the point across.

SI think an effective thing that we can do in planning to get move of thesi
types of projects built is in our small project program. I think that offers
an excellent opportunity to do a lot of these kinds of' techniques. On the 205
program, it is a small program, and the amount of money that we can allocate
to projects isn't that significant, but it does offer an opportunity to help
in a lot of these areas that people need help in.

But there are some problems with that. And I think one of the problems is
that there's not that much money available for that kind of program, number
one. Number two, tn initiate that program you start a recon investigation and
the amount of money that's available for that is very limited--very, very
small. It is true you can ask for more funds to do the reconnaissance
investigation, but still it would be helpful if more money were initially
allocated in the reconnaissance phase so that we could do a better job of
investigating these kinds of alternatives.

It's a lot more expensive to do studies on these nonstructural kinds of plans,
because you have to look at individual buildings and facilities, than it is to

Al do the investigation on the structural plans. We have a real good history on
* the structural, and it's easier and probably less expensive to examine those

kinds of solutions initially in the reconnaissance level effort than it is to
examine these nonstructural floodproofing types of alternatives. So I think,
in our area, it would certainly be more helpful to have more funding allocated
to the reconnaissance phase for that.

S0.
And the other thing again. Cn the small project program, which is an
effective tool for us to use to implement these plans the thing we've come up

against in LA is under that program, you have to solve the problem completely.
And if you don't do that, we really can't participate in it. And we've found
in floodproofing and nonstructural alternatives that oftentimes you can

Q protect certain parts of the floodplain, but not the entire floodplain; so

you're left with a possibility of ending up with a situation where maybe 50
percent or more of the development you could do floodproofing or some other
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solution for, and the rest you can't. But because of the restrictions of the S
program you're not alloweJ to participate in it at all, so you really end up
doing nothing at all.

Well, that doesn't solve anybody's problem. That really doesn't help, and I
think if we can look at it from a policy standpoint, if there's something we
can do in these nonstructural situations under the small projects program--if S

there's something we can do to change that policy--I think we really should
look into that. It would be very helpful for us.

I can think of a number of' studies we've done that have been turned down
because they didn't completely solve the problem. To me it's very unfortunate
to have to turn your back on somebody that has a problem when you have S
something that you can do but you just can't implement it because it's a
pollcy requirement. So I hope perhaps we can get into that a little bit more
in a generaL issues 6ession.

LARRY LARSON:

This whole topic troubles me--floodproofing. There are two things that
trouble me. The one thing that troubles me the most, I think, is the
appropriateness of the federal role. It is a very site specific thing. I
think as Brian just alluded to, it is the kind of thing where you may find
incomplete solutions. Those solutions, if implemented, can lead to a
perception of dissatisfaction with the Corps role, either in a technical S
assistance mode or if there were implementation. Take the case where the

" homeowners don't understand. Take the residential case, really what the
flood problems are. They can't understand why, when floodproofing is only
really effective at levels of up to two, maybe three, feet, their neighbor can
get it because at their 3 1/2 feet it. really doesn't apply to them. So look
at the appropriatenes_ of the federal role in other than a technical
assistance sense. 1 think it is clear that the technical information is
there.

I went back over the proceedings of the 19(6 seminar, I went back over the St.
Paul policy discussion; and we are really not saying anything much new. It
seems that we know pretty much now what we knew then. There have been some
minor improvements in techniques, but the same basic issues remain. Some of
those basic issue.s relate to and are the same basic issuca that have been
running through, at least in my mind, "his entire seminar. We need improved

tools fo, econcmic analysis and perhaps even more important to this topic than
to some of the others would be improved social analysis skills. This is a
very site specific individual-by-individual perception and willingness to
implement. You have to get into the community, I guess an Bill Johnson 3aid,
not only get into the community and understand your officials, your local
government, but your people, not as groups, but as individuals and how likely
they are to not only implement thingn that may bc recommended, but to carry
through. Are they willing to maintain their pumps? Are they willing toO. recoat their floodwalls every so often?

A minor point, I guess, is I didn't see one measure in any of the previous
policy discussions, nor in this one. It seems to me to be approplriate to the
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floodproofing topic, and I would like to get some discussion of this later--if
not in this discussion, perhaps in the general discussion. What is the role
of on-site detention in designing floodproof buildings? What I have in mind
at Phoenix is the only model I can bring readily to mind where they have a
sheet flow flooding situation, not a riverine flooding situation. In all the
new developing areas they are excavating, they are building lots and using
that material as fill to build the houses up. So they are getting them up out

* of the flood waters, but in addition they are creating on-site catchments to
-' reduce floodirg downstream or downslope. Where does that belong in this whole

floodproofing discussion?

I see some of the underlying issues here in this topic that I've seen
All, throughout the conference-.-more research in economic analysis, more research

in social analysis. And when I say research, I don't mean untargeted
research, or just nice-to-have information. 1 think we have got an awful lot.
And Randy referred to some of our activities. We see that the techniques are

"* there. What I am thinking is, to followup on Jim Owen and Don Duncan's
suggestions earlier, that we need something that, gets out into the procedural
sense--procedural d-1uments, guidelines, perhapt more training workshops to
get ourselves in a beer position both to provide technical assistance, where

* it is appropriate, and to do our job better.

DAVID BURROUGHS:

The federal role, or the nonfederal roles, or where we stand, or what we P
should do in floodproofing: I guess my view is a typical field view. We are

. out there on the ground. We're charged with solving a problem. To question
whether we have a federal role or not--what are we trying to hide behind? We
have been given a charge to help people 'elp themselves on the FPMS program.
And if we can give them some technical aisistance within the bounds, frankly,

is by competing with the private AE profession, that's always in the back of our
minds because if we were on the other side of the fence we wouldn't want a
bunch of Corps of Engineers types doing work that we could charge people for.

But the tools of floodproofing are fairly well known. Then what should we be
doing? As I see it, the FPMS people with their contact points in the industry
and with local building authorities should be out there selling every day.
Which leads me to the point of the validity of floodproofing for new
construction. As Larry pointed out by his basic comparison, for new

- construction the cost of an additional foot or two feet of a foundation is
infinitesmal considered with a one-time loss in a 50-year event. It is very
much a false economy not to put another foot on the foundation or add another

A foot of ground to put a pad on. l

In new construction, we should be working highly and very closely with local
building groups, both regulatory and contracting, pointing out how they can
"help themsclves. To the contractors, increasc building costs a little bit.
With local building groups, how can they preclude future problems, the

• •regulatory people, by enforcing consistently floodplain regs about first-floor
elevation.

Insofar as exist-ing construction floodproofing, I have a real problem there.
You can see from various of Larry's slides the false sense of security that is

2
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created by floodproofing ill-conceived or too little too late. You get two p
fe t in a house for any type of duration, or more than two feet, and you will

locse your foundation and your walls.

And if you go in there and you encourage these people to do the floodproofing,
then you have a large event, more than a nuisance flood, we as an agency and

1 the local building authorities who have supported floodproofing are going to
lose credibility. None of us wants that. Where does that leave us? It
doesn't leave us in a very good situation.

If we encourage floodproofing, I think at the same time we had better be
pushing for flood insurance. The two must go together--to insure against the

AE infrequent loss and then to try to preclude the more nuisance variety. I am
not convinced that you should try to protect above a foot of flooding, in a
house, because I think the problems of overtopping and the false sense of
security overcome any benefit that you can get. -

Public utilities--water supply, sewage, and other utilities: I think to try -J
to subject these things to traditional economic analysis is trying to use the
benefit ratio as a crutch that is was not meant to be. Public facilities
furnish the essentials of life, your sewage treatment system, your water
supply, even your telephone system. To t-y to say that we can accurately
identify all the economic benefits and put a price on them that we all would .)

agree on is wrong. I think we should just go ahead and say, in effect, "It is
worth whatever it cost,." If you have an old system that you're considering
protecting, what's the remaining life to that? You go ahead and just forget
that remaining life and build a whole new one, or you go ahead and protect it.
The benefit-cost analysis was meant as a guide, not as an infallable,
inflexible rule. I think too many tim.-s we try to hide behind it as a reason

not to do something, instead of looking at what we have done. There are all
"types of examples where everyone of us in this roc knows that X project,
whatever that project may be, with a BCH of .751 i a good project, but we
just cannot find the rest of the benefits. We know in our heart that it is a
gc)d project, but yet we can't or don't recommend it. If there is a district
"in here that does not have a project like that, I would like to hear from it.

.41

280 '
MRI



-6 DISCUnSION FOLLOWING FLANAGAN ADDRESS

WILLIAM JOHNSON:

I'd like to make a littl" more specific what David was talking about --

1 existing structures. Let me pose it in a question to Larry and the panel.
We're talking about some way of keeping the water out of existing structures,
say, using polyethylene shees. What can we say about the protection? We

- don't know the soil conditions. We don't know the quality of workmanship in
the structure. We don't know anything about the design of the walls. We
don't know if we put the reinforcement bars in. We don't know quality of

concrete. We can only know by extensive testing.

Let me pose it this way, Larry. Should we in the Corps say, "We do not
recommend any kind of protection for existing residential structures because
we don't know the materials, quality, and workmanship which went into the

structures?"

LAWRENCE FLANAGAN:

I think what we're going to have to do is be sure that we staff
ultraconservatively low levels. We can probably floodproof nearly any
structure up to a foot and a half.

This leads me to comment on what one of the panelists said: "Anything over
a foot may be dangerous". What we must look at each time is the flood

* -" -characteristics. We've got a lot of alluvial areas where we're picking up all
"- these damages in the 10 year flood. We've got a foot and a half of flooding.

We may have a situation where the 100-year flood is going to be 10 feet higher
than that, and these people could really be in trouble if they tried to
floodproof and stayed in that structure.

We've got just as many examples where we've got a 100-year flood level
that's going to be one foot above that. What if it does overtop? They can

wade out in that two feet of water and walk to high ground. You can't
generally say that it's dangerous to floodproof. Lots of times the 100-year
flood level or whatever flood level simply can't get much higher than a few

- feet. So we must look at the individual situation, and we can't makc a valid
generalization about all of them.

DONALD DUNCAN:

Could we find out when you'rye going to make this test in December or
January so we could reconvene this seminar.

FLANACAN:

0, If we don't have good results we hope you never find out about it.

* S
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PAUL GAUDTNI:

I believe you named the Deutsch Corporation; you said it had a basement?

FLANAGAN:

'1,_ Yes. It was used for plating. 0

GAUDINI:

Has it been flooded since they put in protection?

FLANAGAN: 0

-I. Someone from Los Angeles would be better informed than I.

SBRIAN MOORE:

No, it hasn't.

"GAUDINI:

"'-' We have found in the East th;-" most of our older structures have masonry
basements. Our problems are that th, threshold of protection is usually not
the walls but the slabs. They go before the walls. And usually if the water
was kept out during a flood they would have had severe damage. By their
actually sealing the walls above grade (it depends on your soil conditions),

. they'd be precipitating damage.

We had trouble with types of flood waters. The oils and chemicals in the
flood waters sometimes make it reasonable to pump fr sh water into the
basements to keep less desirable water out and to prevent structural damage.

- FLANAGAN:

I agree. Foundation problems get to be severe. That's the time you must
*1 go to w, t floodproofing if you want to accomplish anything.

L
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A11 MAJOR CONCEI'TLJAL AND . 11<1'(ICAI, L. IFFICULIKll t F1i R[;iOCATI ON

AS A FLOO)D DAMAGE, REII.IJT[ON ME"ASURE

(A.', 1.1noyd G. AntI,- aond (hartces Edw. S impkins
U.S. Army Engifneer !,1stitute for Water Resources

I NTRODUCT ION

Much that remains problematic about the formulation, design, and
implementation of relocation as a nonstructural flood damage reduction measure
is conceptual. Conceptual difficulties are those we have about. the meanings

: 7and uses of words. Confusion and inability to act--and Occasional conflict--
result from word-meaning problems such as lack of: precise definition,
ambiguous definition, ill-chosen borrowing of terms from other contexts, and
lack of consensus. The corollary of these is a corresponding situation in
policies. in fact, the causal arrow can be interpreted in both directions
between concepts and policies. Both need further development to effectively

I serve formulation and implementation.

The second genre of difficulties for relocation measures or plans is

empirical. Empirical problems are those which arise from situational facts in
the locale of a plan, from our methodologies, and from the intersection

" between these realities of the field and those of our agency procedures of
measurement, analysis, and action.

There is also a third sort of difficulty--that of confusing conceptual
and empirical problems. It is important to be accurate about the sources of a
lack or an obstruction, because we rightly or wrongly cite either policy or
planning methodology as the domain of remedial efforts--depending on where we
perceive the origin of our working difficulty to be. Problems of policy
specification and problems of method will, of course, almost always be
intertwined in any given issue about plan formulation and implementation. In
this way relocation is like any other measure or strategy for flood damage

• reduction. Or, Indeed, any other agency mission..,

Within the preceding introductory framework this paper will discuss the

conceptual and empirical aspeccs of four major issues which currently
constrain the development of relocation and other nonstructural measures for
their routine use in "mixed" stiuctural-nonstructural plans. These four
issues are: (1) intervention in human social systems; (2) insufficient
damages/benefits; (3) methodological dissensus; and (4) the proper objectives
of nonstructural measures. Some relationships among these four issues, as
well as several subordinate questions embedded in them, will receive some
art lunlation as specific problems for near-future resolution. This needs to
be done if the Corps is Lo move bravel, into the new world of greater state.
and local partnership and financ1ng.

-1 ENTERVENTION IN O81Al, SYSTEMS

One of the fundamental statt,ments of the St. Paul 1)1strict's "Policy
Discus; ion' of nonstructural alteriiatives was probably .,oinewltat rupresent;itilvu
of many civil engineer planners' conceplnuailzattions of F mpl ernet Ilog re I c-;it itti

as a flood damage reduct ion nie;lstlrl. Sillch Intcrvent ion wa.s tlh'oiJýiht to be
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contrary to the value of individualism in American social and intellectual
history, hence had an implicit ethical repugnance about it. The darkly
questionable nonstructural measure was contrasted with structural measures,
such as levees and dams, where we intervene in nature instead, to control
water----not people. This value argument about technical options,

consequential facts in nature and society, and ethics is a superb illustration
P of a problem created by the way we conceive of a matter. Therefore, it 0

affects how we perceive the real phenomena and "facts" at issue in a planning
situation. From a neutral investigative perspective toward the "relocation"

or "dam" options, however, the "facts" and their moral conse-uences do not
draw so simple a division between good and evil.

SWhen we do structural civil engineering and the soluticn is a dam, we
have a reservoir "take" area. Dnn't we inlterxJe2lfl in the lives of those

"upstreamers (often in great numbers) from whom we take? This is a "relo-
cation" too~except for the stigma some would affix to it if it were done at

another spot as a nonstructural flood damage reduction measure. One suspects
"the stigma would fade if entailed construction. What is the difference?

Since the issue was raised on moral ground it is legitimate to point out that 0

the greatest difference of a moral kind about a reservoir "take" is its
inferiority on the criterion of distributive justice. N

When the technological action in answer to flood damages is structural,

i.e., a dam, the government displaces and takes from those upon whom it does
Snot confer any part of the collective good to be achieved by the dam. To

parrot the old, and now quite shaky and contemptible phrase, "benefits to
whomsoever they may accrue", does not lessen the injustice, unless we also use

"* it to remove the onus of "interference" from relocation when it is the plan.

The law and the process of tangible compensation is the same in buth
A actions. The truth about the "facts" is that we do intervene in both the

social and natural systems of an area, whether we select a structural plan or

a nonstructural plan. What is different about the two options is our

evaluative interpretions of the facts. Controlling or interfering with

people--and threatening American individualism is a "noble" reason against
relocation. But it is a rhetorical, not an operational reason. And to

a applies equally to structural action.

"The "real" reasons which shape interpreta' on and inspire noble rhetoric 4

are more ordinary, antecedent factors. The s, ial psychology of pereeption
and interpretation in scientific research, for example, would lead us to
expect this. These "real" reasons include such things as lack of construction

4• opportunity, probable lower economic use of floodplain land (benefit/cost

squeeze), risky one-to-one dealings with a large number of people, shared
project management with locals, etc., etc. AlJ these are, themselves, the .j

working problems of nonstructural measures for engineers, economists, and

. planners, both by their discipline training and their traditional functions
in the organization. For all these complicated facts and reasons, it is

I important to the adaptive capacity of the Corps that we cease vilifying one -1
sort of relocation and wrapping the other sort of relocation in virtue. The

near future must be cleared for genuine diagnosis and creativity, both
technical and ethical.
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. INSUFFICIENT BENEFITS---IS RELOCATION ECONOMICALLY EFFICIENT?

If the process of floodplain management strategy is singly focused on
flood damages, relocation will seldom be economically justified. ForI' ; relocation to be justified solely in terms of flood damages avoided, flood

plain property values would have to be negrtive (unless there are significant
costs, borne by others, with the current land use). Real property located in

. the flood plain having a market value of $40K, of which $IOK results from
various public subsidies, would justify no more than $10K in relocation
costs. Additional spending for relocation may be warranted if flooding costs
of non-relocated individuals or of public serviceF provided to the evacuated

* residents are reduced with relocation. In this simple example, paying the
flood plait, occupant $40K for the property yields a 10/40 or .25 to 1.0 B/C
ratio. And adding a 15K relocation allowdaEe would make The ratio 10/55 or

.18 to 1.0. The burden is to prove $30K in additional benefits to make
relocation an economically feasible alternative.

Reduced flood damages cannot possibly account for a sufficient amount of
benefits to meet the B/C ratio requirement. The critical economic benefit is S
the value of the flood plain land with the new uses versus the residential use
(or whatever the current activity which would be relocated off the flood
plain). One should properly account for publicly borne costs and other
external costs which could be avoided by relocation. Since relocation
intentionally transforms land use, however, a fundamental change in the
outlook of planners and decision makers is required. We should concentrate on S
"the potential for flood plains to generate additonal -'ecurns and shift away
from focusing only on reducing flood losses.

Environmental interests often advocate the relocation alternative with
careless abandon and push for "natural" uses of flood plain lands. We accept
the possibility that natural uses may be exceptionally valuable (in an
economic sense), but recall only one case where it is well proven---the
natural impoundment areas on the Charles River. And we also note "nat this is
not a relocation case but a strategy to block potential land use change. More
often, EQ interests are satisfied with clearing flood plains (at huge economic
costs) and doing nothing to advocate possible uses which may have net economic
returns.

To repeat our thesis: economically effective flood plain relocation must
depend on achieving higher net economic returns from flood plain lands.
Relocation is a device for transforming flood plain land use. Although costs
avoided with relocation must be accounted for, the focus of the planning and

-, decision process must shift away from flood damages and toward the potential
new uses of flood plain land.

Another aspect of the problem of insufficient benefits is that it often
arises as a differentiation on the property damages between rich and poor
citizens. We should ospecially give remedy by relocation, if sought, where we
can achieve highbfr economic use, as discussed above, for formerly residential
flood plain lanes. But even where we can't, we must remember that the days of
drawing levees or walls, or levels of protection, on the lines along which
money flows rather than where the water flows are largely over. With the move
toward greater state and local control, the principles of NED will yild

it2S

287

* 9.



.6 considerably to the facts of the political accountability of regional and
local officials and community leaders. And relocation often does---despite
its technical and administrative difficulties----cost less.

The mixed structural and nonstructu.'al strategy will probably -.

increasingly reflect this fact. By whatever means, equal treatment of income
classes at similar hazard is a trend not likely to reverse in American S
society. The point is for the Corps to work out policies and procedures so
that the agency retains control over formulation and selection criteria,
"rather than become reactive.

BUT IS RELOCATION POLITICALLY FEASIBLE?

The decision to buy, sell, and move is a stressful personal and/or
household decision. Although the U.S. is characterized by restless, moving
people, seldom is a move expressed by other than "I hope I never have to do
this again." When the government is involved in this process, the hassle

* factors increase stress. Instead of the decision being made by the individual
G or household, the decision about when, and how, and less often, where, is made

by a remote decision-maker generally not directly accountable to the people
* being moved. The interests of the persons to be relocated are reflected to

some degree by their local political representatives. But it is seldom that
local political respresentiatives are not, also, reflecting the potential for
increased revenues through higher valued land use, especially while the costs
are underwritten by Federal resources. Flood plain relocation is different
from reservoir relocation. In the reservoir case there is clearly an
upstream-downstream dichotomy in costs and benefits. Not so in flood plain
"relocation.

While relocation is indeed stressful and a source of political conflict,
the conflict may be transformed into a positive result. The local political
representative must engage in the process of transferring some of the gains to
the otherwise losers in relocation. Only if the net gain is equitably
distributed can there also be a conclusion that relocation is politically
feasible. If the Corps is involved, it must maintain a positive and low
profile role in the process of distributing gains equitably. The
accountability for equity cannot be ignored in the guise of objecti.vity.

METHODOLOGICAL DISSENSUS

One of the issues which the characteristics of the individual case and
the fuzzy classificatory nature of some "nonstructural" benefits raises

Sis that of whether to take benefits or offset costs. And do which with which
ones? There is probably more befuddlement about this than conflict. The
latter requires sufficient clarity---however erroneous---to support statements

"L "of disagreement. Our general position should be that cost offsets should be
practiced only if the i )licy seems to facilitate good political decision
making. Cost offsets are used in several areas of Corps beaefit/cost
analysis. Costs of betterments in road relocations are offset (removed from
the denominator of the B/C ratio). This is a way to avoid the hard question--
-are there benefits from road betterments? There are other cases and other
rationales for cost offsets. The primary problems with cost

I S
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6Q offsets, of course, are (1) that the technique confuses true perception of
outlays required to obtain claimed benefits; and (2) cost offsets generally
"avoid the discipline of articulating benefits.

In a deeper sense then, cost offset or exlusion may also sidestep
indefinitely (and too long for the good of the Corps) hard questions about

'.J admissible real project purposes and civil works objectives. This matter was
broached earlier in noting that the NED objective, unleavened by local and
regional objectives, is likely to be less tolerated than in the past. This
"will be especially so if it seems to be blind to intangible "other social
effects" or perceived distributive justice.

"i As is so often the case in both sciences and professions, what seems a
methodological dispute is beneath the surface a substantive and ideological
one. This is surely in part true regarding how to measure and do accounting
of certain project actions and their effects which become de facto "purposes."

There is a second sort of methodological dissensus which contains the
"purposes" problem implicitly, but is primarily a disagreement about the

feasibility and the economic consequences of measuring an "intangible" harm or
benefit. Al exemplary case of this is the human impairment attribrutable to
"flood trauma and its monetary evaluation, which was done in the authors' Human
Cost Assessment appendix to Huntington District's Tug Fork Study.

The study was actually somewhat conservatively designed, using (1) rather

common psychological indicators of psychophysical trauma, (2) the degree of
impairment classification of the Americal Medical Association, and (3) the
compensation schedule of the Veterans' Administration. Yet, though most Corps
people want "suffering" to weigh heavily -- even often overriding economic

.• efficiency--some would rather just declare a remedy justified in extraordinary

cases. They would not like human travail measured as a standard part of the
benefit cost evaluation procedure. ."

The matter is crucial to the fair economic evaluation of relocation,
because potential relocatees will often be unreachable by engineering or

;m property-based economics. While the problem of insufficient damages/benefits
may be partly solved by higher land use changes, it will not be so always.

'* Nor, perhaps, more then half the time. Will we resort to a fiat that
* alleviation of misery outweighs costs in all others? Or abandon them in

defeat? Or will we measure and monetize with the research methods of social
psychology, the diagnostics of medicine, and the politically adjudicated
compensation rates of the Veterans' Administration? This could be done

JS cheaply and quickly in all projects, not just relocation plans.

Those who are troubled by "trauma damages," as they have come to beL "called, appear to be of three outlooks. There first are those who say that we
who care about humane justiftcation must follow the strategy of the
environmentalists, who decided to not monetize EQ units because tney feared
losing, consistently, in the accounting against industrial goods. Second ire 9
those who reject the possibility of measurcment because they don't know the
contemporary methodological capabilities of psychology and sociology developed
since 1960. And third are those with a vague but viscerally strong
ideological angst about measuring things which "should be left mysterious."
For the sake of the future of mixed plan strategies in Corps studies we must
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arrange and work through a dialogue with the first two sets of colleagues.

With the third, resort to reason is scarcely possible. Except, perhaps, to
ask the:n why they are willing to intervene in the natural world for humane,
purposeq in the first place..

IF THERE IS A CASE FOR RELOCATION, WHAT ARE ITS OBJECTIVES?

There are reasons which support relocation, even with the costs and the
political complexity and risks that go with it. One, the flood plain can be

* 'converted into a resource which has greater net economic returns. This
rationale is clearly the primary source for building good economic support of

the policy. We need to expand the concept of improved returns to include the 4

""i total community arld regional economy in the same way that NED accounting R

attempts to characterize returnp to thP national economy. Antle has shown in
•- - Huntington's Tug Fork Study that flooding accounts for a part of the

difference in coal mining productivity among 40 of Lhe top coal producing
"counties in Appalachia. Control of flooding in Tug Fork could increase
productivity in that valley by about $25 million per year (which is greater
than average annual flood damage).

In Tug Fork, there is also no local house building industry (nor any of
the financing infrastructure necessary for a homebuyer to obtain a wide choice
in housing). A relocation strategy here could be the way to get such an

industry started. The strategy to develop a viable home building industry and
.Q improve coal mining productivity is a more profound reason for doing something

about flooding in Tug Fork than reducing flood damages.

"The "do nothing" option in the Tug Fork Valley continues the huge
emergency and entitlement transfers that yield no net gain to the nation.
These are continually paid out in the Federal Flood Insurance and Flood
Disaster Recovery programs, in addition to the large human functional 04

impairment and the conventional property damages.

iWR, in the Tug Fork Human Costs Assessment has published an evaluation
o0 the human functional impairment costs of flooding due to psychophysical
trauma during flooding and the post-flood recovery period. These costs are,
like coal productivity losses, substantially large relative to other

traditional costs in Tug Fork, and in two other places. Since they are, from
a humane perspective, even worse for old, handicapped, young, or poor people
than for active working adults. These human costs can help sort out

appropriate long range flood plain management strategies. The AMA-VA based
human impairment dollar costs resulting from flooding in Tug Fork was much
greater than residential damages.

The best policy is to opt for minimizing nationally borne human costs

when formulating and choosing among flood damage and flood plain management

strategies.

"9.. It should be reiterated now that relocation may often be the wise
strategy from a cost effective standpoint. In every Corps poject there comes

a point where the project is tied off, or where added flood storage is not
effective. Homes and businesses are left outside the project as a result.
Relocation, as a cost effective measure, may be the way to provide a socially
and politically acceptable and reasonably efficient project. In just such a
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.C1 situation on a very large scale, relocation of the housing which is scattered -

along 100 miles of the Tug Fork Valley, one or two homes deep, was discovered
to be so much more cost effective than structural means that the nonstructural
component stands as the best way to achieve a comprehensive closure on the
Valley's problems.

'V MUST THE CORPS ALONE SOLVE "NONSTRUCTURAL DIFFICULTISV?" S

The response is, "of course not," even though we have acted (or failed to

act) as if we thought so for more than six years since the 1976 IWR-ILEC

- Conference. There is no serious turf problem raised by the myriad facets of
the topic of nonstructural planning and implementation which don't already
exist for other or wider reasons. We would do well to explore what division "

of labor is needed among agencies, and to seek a system of joint planning
authorizations in accordance with identified information, technical skills,
and administrative capacities. We have a prototype for this in the "639"

joint study authorization between the Corps and the Soil Conservation
Service. We might readily devise less comprehensive joint agreements for
cooperation with FEMA's Flood Insurance Administration, with the National
Weather Service, with USGS, and several others, including perhaps HUD and some

.. regional bodies such as the Appalachian Regional Commission. It will be good
- practice for learning to cooperate efficiently with state governments who are

"coming to expect a full partnership role. And it will help maintain Corps
civil works and standards in an era of budget scarcity and enforced

-I efficiency. 0

I "
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PANEl, XI, FOLLOWING SIMPKINS ADDRESS 0.

ART HARNISCH:

The topic is relocation, and, as Larry Larson said yesterday, when we are
talking about relocation, we are talking about people--people relationships.
First of all, in this business, we get and maintain our credibility in dealing
with people. In most relocation projects that I have seen, problems develop
where the Corps is dealing with rural people, and what the Corps does is send
out urban-type real estate appraisers to deal with these people. Eight from
the beginning, you have got two different characteristics of background,
experience, education, and knowledge of trying to solve the problem. Rather

J than solve the problem, many times the problem gets bigger because of the
differences in the people who a'e doing the negotiating. So perhaps in this
process of relocation, we should bring in more of the local people, more of
the locally oriented people, to a relocation problem. There are social and
"psychological approaches we have to use rather than just putting together
concrete and bricks as we do with a structural measure.

In view of the matter of relocation for the prevention of flood damages, I
think that there is a great opportinity in there. On the arsenal of weapons
that Colonel Galloway and Bill Doliovan discussed that are in the laws and
regulations, perhaps those laws and regulations were r t written with
relocation in mind. They were probably written with s~ructural measures in

mind and perhaps that is where we are having our difficulty: for example, the
Uniform Relocation Assistance and Real Property Acquisition Policy Act, known
as Public Law 91-646. It looks like the intent behind that is when the the
"feds" have a project, they will not only buy the real estate, but they will
help these people relocate. I wonder if we should look on the relocation of a
community to prevent flood damages as a federal project to come under that
"law. When we look at the accounting laws, which Chuck has mentioned, we have,
of course, the NED clause which is based on economic clarity, but then we have
the financial clause which is based on high dollars that are going to come out
of somebody's pocket. I wonder if federal assistance to that extent to ,)eople
living near a floodplain is legitimate in calling this a federal project.

Now, in looking at that Public Law 91-646, seeing how other agencies are using
it, I found that HUD has a program to help low-income families get dispersed
around the community. You probably know that in the past, housing assistance
was putting low-income people into high-rise buildings; now the thrujt is to
disperse the low-income people into other neighborhoods around the city. And
what they are doing is advertising for people to volunteer their properties
For this program.

In that case, when a property is volunteered, HUD) pays cash for that property,
there is no broker involved, and there are a lot of other expenses that are
not involved. Essentially, HUD is paying less money for that property, but
the owner is happy in that he is getting cash in hand (even though it might be".4 a little bit less), but he doesn't have the aý,les problems here. And HUID
tells me that that volunteering of property does; not come under this PL
91-646.

'II
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So our organization thinks that perhaps HUD is doing something wrong, but it
is in their regulations and they're doing it. And maybe that is an approach
to the community, to have people volunteer their property to be relocated.
There are many other aspects of relocation that have really not been
addressed; I think that Randy is right, and we do need a lot more information
on how to approach the relocation. It is a new experience for many of us.

LARRY ZINZINGER:

Benjamin Disraeli once said, and it was also attributed to Mark Twain, there
are three kinds of lies: lies, damned lies, and statistics. So, maybe our
economists have gotten us down that track of damned lies, or even into
statistics. That is one of the problems we have.

I'm with FEMA, Federal Emergency Management Agency; most of you have probably
heard about us. I am in the Office of Disacter Assistanc. Programs, and one
of the programs that I am responsible for is a flooded property purchase
program that FEMA operates as part of the National Flood Insurance Program.
You may know it by its nickname, it's called Section 1362, and it's Section
1362 of the National Flood Insurance Act. I will tell you a little bit about
the program, and I think as I am doing so I can illustrate, pe, haps. some of

* the things that you might be interested in and that Chuck is hitting on.

When the program was initially formulated, it was added to the Flood Insurance

I *' Act. When it was passed in 1968 by Congress, Congress recognized that
although the Flood Insurance Program would be a subsidized program, that

. something needed to be done about situations in which repetitive and
substantial flood damage would create a continuing drain on the Flood
Insurance Fund and a continuing subsidy cost to the Flood Insurance Program.
"The Congress realized at the time that there may be situations in which people
might get tired of being flooded, and it may benefit the government at the

. .same time to buy that property, get the person out of the floodplain, and
solve our insurance payment problem forever.

We have been operating the program only for the last three years, because of
various problems in getting appropriations for it. It is a very small
program; we have an annual budget of about $5 million. Properties to qualify

have to be damaged by flooding while covered by flood insurance, and they have
to meet one of a couple of statutory criteria in terms of repetitive damage r
substantial damage. Over the past three years, we have acquired in excess of

200 properties nationwide. Most of these have been in various small projects,
usually six to 12 properties involved. We are not constrained by benefit-cost

_ i...analysis, although we do do an analysis of the anticipated savings in
claims--in claims payments over the projected life of the property.

'Re are also not constrained by what the general was talking about before under
Section 205. We don't need to solve the problem completely. We are able to
go in and buy a couple of houses that are creating a severe problem and leave
town. There may be some other people who are left. But the program is sort
of an attempt to solve through acquisition and relocation. We have seen
situations where we have bought a couple of properties, and two years later we

"* are going to buy a couple m.re in the same community, in the same general
neighborhood. To that effect, what. we are doing is to create some serious
damage reduction.
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I would like to address a little bit later the question about solving the
problem completely, because I have some problems with that. But I want to say
a couple of things about our relationship to The Corps. We have had probably
no case where we have done a 1362 acquisition where the area has not already
been studied by the Corps of Engineers for some kind of a structural or
nonstructural project. And, in almost every case, nothing has happened. The
benefit-cost ratio was not considered to be favorable on the entire project or
there was some other problem in terms of getting authorization on the
proceeding. We have been criticized by the Corps because we buy the most
"flood-prone properties in an area, and we have been accused of reducing the

cost-benefit ratios for larger projects because we have taken out essentially
the cream of the crop. I can also say in response to that, that we are

Sconcerned about that and want to find a way of working with you on putting
together larger projects, but our annual budget is $5 million; I don't know

* what your annual budget for public works is, but I am sure that ours is a drop
in the bucket, and I don't think that's a problein for you.

As far as solving problems to our program, I think something you neeýd to keep
in mind in looking at relocation is that relocation is rarely, if ever, the
only strategy that you can undertake in a specific flooding problem to solve

.. the problem. You almost always have to accompany it with some other actions.
One of the things we recognize is the importance of not only the flood plan ,
those communities where we're moving properties, but watershed management in
those communities. In the city of Mobile, we had more properties last year
and we are going to buy some more properties this year. But only after we
require the city of Mobile, as a condition of our buying the properties, to
adopt a comprehensive watershed management program. So the problem is not
going to get worse as the watersheds in the city develop. We feel that it
would no* be worth our investment to do anything unless this were happening.

One final note: I feel very enthusiastic with our program, and I think it isI accomplishing good things, but we are fighting, I think, some of the same

kinds of battles that you are fighting in the Corps, to make a relocation
program effective. We have also, in the Off'.ce of Disaster Assistance
Programs, our program of public assistance, where, after a flood occurs, if a
person declares a disaster, we can go in and help rebuild the community public
facilities including police stations, fire stations, libraries, public
housing, and any kind of structures owned by the community. We pay for
reconstructing these things on a 75-25 basis; we pay 75 perce-ot. We have a
"provision in our law that allows us to provide money to the community instead
of a new building, so they can take the money and build a new building
someplace else outside the floodplain.

Now, this is feasible, but let me tell you what the restrictions are. If a
community decides to rebuild outside the floodplain, we will only pay them 90
percent of the 75 percent that we would have paid, and, in addition, that does
not include any compensation for the land. It is only the damaged structure.
So, by th# time you look at all the cost involved, we are really not offering
much of an option of a relocation oursel,,es. And this is a probl-m we ire
dealing with as well.
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WILLIAM HOLLIDAY:

We will follow the AOC planning. I hope that when you receive the proceedings
of this seminar, the first thing you do is turn to Chuck Simpkins' presenta-
tion and reread it thoughtfully. I think the implications are that we need to
completely reassess the way we approach flood problems. I think that our 1936
evaluation procedures aren't applicable to the 1930s. We have got to do
something about it. I agree completely with everything Chuck said. I think
" you need to think more deeply about it and to understana what he is trying to
say even better. Let's go down this listing of problems Chuck talked
about--which he said he didn't want to talk about; but, in a way, it
represents what I think is the tragedy of floodproofing.

The problem Chuck talks about is structuralism versus nonstructuralism and
interfering with people as opposed to changing nature. It is easier to change
nature than it is to become highly interrelated with people and try to
interfere with people, to deal with people in their nonstructural problems. I
think we have to help folks live with nature. I think sometimes it would be
much easier to think of the structural solution; to visualize the dam over
here. That is more easy to conceive of. The ronst~uctural plan requires a
lot more intimate relationships with people and a lot of combinations of a .1
whole lot of things coming together.

The other day, Larry Larson, I think, mentioned the difference in resources in
*• his part of the country, I believe in Wisconsin, versus the far west. Let's

think in terms of people differences, too. I think there is a vast difference
in people in different regions of the country. I know the people in
Appalachia are probably totally different from the peoDle in Wisconsin. And
they would relate to the kinds of programs that we would suggest totally
differently from how the people in Wisconsin would. I think we have to keep
that in mind. We have discovered, however, that the Appalachian people are
willing to accept change and to do things to help their way of life and to
"help their situation. If they are given some help, they are willing to
volunteer to do better.

Getting down to the problem with accounting, I think we have to find some way
il of allocating costs out of flood programs in today's real world. We just have

to do that. I agree with everything Chuck said about the evaluation in that
regard. We have to consider the financial implications of all of our economic
evaluations. I think that is critical. We have to keep on doing it. The
probiem with insufficient flood damages. We have said that the benefit-cost
ratio discriminates against the poor. There was a proposition I have heard

batted around a couple times that may haie some merit in an evaluation. When
we are evaluating residential damages, maybe we should assume that each house
we are looking at, regardless of its value, is really a HUD standard decent
sanitary house as a certain value. It doesn't make a difference whether it is
a $1000 shack, we assume that is a HUD standard house and part of the damage
relationship for that house is, if it were a standard house, that's what we

"* would use for a damage. Otherwise, we are discriminating against poor people.
It is ridiculous. And the only reason they are poor is because they had the

flood problem in the first place. So, how are we helping them? "Well, folks,
if you owned $100,000 houses and didn't have a flood problem, we would
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probably be able to help you." But if you look down on this low-lying valley
community, the house isn't worth anything. There is nothing they can do for
you. I think their whole thinking is upside down. When it gets into federal
assumptions, in economic research, I can't resist saying this, if it hadn't
already been said during the conference, but, to economists, the real world is
a special case.

In a voluntary program, and we are speaking of voluntary relocation programs,
.ou have to start thinking in terms of participational rates, and you would
have had to do a good social analysis to determine and to project and
anticipate exactly what kind of participation you will get and how fast--no
matter what circumstances--are they willing to participate. All of those
things are essential, and all of those things have been considered in some
studies in the country; everyone here should be aware of that.

I don't know how many housing experts or how many community planners we have
in here, but I don't think we have enough of them. The problem is there, in
PL 91-646 in the Tug Fork area; there is no housing available. You have got
to relocate 2000 families off of a floodplain, and there are not 20 houses
available there. So then you get into the situation where, therefore, there
is Last resort housing. Last-resort housing is a mechanism for a guy who
wants to undertake some federal project. He could use last-resort housing or
forbid the 91-646 to pay for building his house, to build a new community, to
do anything. We are talking involuntary program. Down there you can't just
go out into some non-floodplain area and live, because there is no KO
non-floodplain area, because it is 40 percent slope. So, you have to
construct a place with a lot of development cost, a lot of subsidy. That
makes the unit cost for each of these structures extremely high. Yet, we are
saying we are going to do it under flood control and we are going to say we
a;-e flying high on 646 and that is how we're going about it, and we don't even
irilude it in the economics. And it's only going to cost one-quarter of a
million dollars a unit. But, after all, we aren't going to have to count a
lot of this in the economics, so it doesn't make any difference. So you take
the program over and propose it at the secretarial level, and they obviously
are going to laugh you out of the office, because we are not dealing with the
situation, we are not dealing with the problem. I think that everybody in the
Corps, from the district, division, TWR, and the chief's office asked about-' ~it. '•

DALE KLEMME:

I have a different angle on this whole subject matter. Four years ago, I had
.4 no idea that the Corps really was involved in much of anything. I mean, it's

just something that was there, but you're just not aware of it. I would guess
that three years from now, hopefully, 1 will have that same attitude, because
I will be ending the relocation project at Prairie du Chien shortly. I think
we are getting into some interesting problems here.

A We don't understand the process. We don't understýnd the solutions and,
certainly--stemming from what we have been dealing with in the past, even
though I have only been associated with the complete nonstructural acquisition

relocation phase of the project--I feel quite uncomfortable with the matter at
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A times. I certainly don't understand the coalition fully enough to comfortably
argue the merits of B/C analysis, economic analysis, structural and
"nonstructural, and that sort of stuff.

But I do have a feeling that there is something wrong here. I can't put my
finger on it; I can't argue it. But I don't really think we attacked the
problem. Perhaps the problem is too big for us to attack in such a small type
program, anyway.

My personal. background is not in engineering, it's not in theŽ economy, it's
not in the social field; it's in business administration and accounting. So I
can fully understand, in that respect. You give me a set of five numbers and
you tell me what song you want me to play. No problem. And do I have another
song? Rearrange the numbers some more. I am not going to change the numbers,
per se; I am going to use the same digits. But I am going to make them speak
a different tune. So I can understand the room for abuse, if you will, in
deiling with our standards of economic analysis. So I guess I can understand
that abuse to such an extent that there are many times that I question whether
or not the project which is totally an acquisition relocation is economically
feasible. I am not sure it is economically feasible. I have an even greater
feeling, though, that the dam project, the $60 million total structural
project up the river, certainly was not feasible.

How to justify the benefit-cost systew, I am not sure. That is not to say
* that we will see in the future that there were more benefits there than what

we had initially figured and finalized. I think they are going to
- materialize, but they were too mushy up front to handle that. So the project

itself is good, but four, five, or six years ago they don't know if we are in
a position to actually say that positively. If you look at that from a purely
business accounting type background, what I think we might have to do is take
a look at an entirely new system here. And I am a bit reluctant to suggest

the g-oup of people that would devise that system, partly because of the fact
that we are biased in our values; our knowledge is in one specific area. It

". is hard, then, after you've become attached to the system, to be able to
objectively erase it completely from your mind and start off cold. But I
think it certainly needs to be adjusted and proven that we need discipline,
but we have to make sure that the people that are dealing with this matter "
have a very objective manner.

Two items I want to comment on that somebody earlier talked about.

Structural projects are easier to deal with simply because they don't talk
"back, they don't throw public meetings on behalf of the environmental society.

40 And the other thing that we had mentioned here earlier, also, is that, as S
Larry Larson has mentioned, problems in different parts of the country are

- different; likewise, people are different in different parts of the country.
I don't think that's the case. I think people, when dealing with the types of
things that we are dealing with here. are the same all over. They want to be
dealt with in a manner that is respectf•:i, fair, and sensitive, and they want

p you to show that you are attempting to understand their personal situation and
problem. These are universal traits of people, and they need to be
incorporated in any solution.
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* WILLIAM JOHNSON:

I think that is an excellent example of just the difficulty of nonstructural
..* versus structural, because, if it were a itructural and assuming no wiping out

-. of environmental features, we just run a levee right along the front. Right?
We don't have to go in and talk to the people, so to speak. We don't have to

; anguish that diffiuult problem of, "Some of them want to do this and some of
them want to do chat." That's a tough chore. We are not sociologists or
"public relations people; we are engineers, and it's tough for us. But we are
"going to do it. We are going to do the very best job we can.
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FOREWORD

This speech presents the results of the St. Paul District-IWR,
"Prairie du Chien Interim Evaluation Study," which will be published
in Spring, 1983. Because the substance of my presentation is based I
on the work of the entire study team, they are listed as co-authors
of this paper. Dr. C. E. Simpkins of WRSC-IWR, is the study
co-director. Ms. Rooney and Ms. Golenzer of the St. Paul District,
performed the economic s~udy and relocatees survey, respectively.

David J. Miller

*° I
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.0. Introduction

This presentation varies from most given at the ccnference, since its'
topic is a case study of a major relocations project. An evalUation of the
partially completed Prairie du Chien project is being c'nducted by the St.
Paul District and the Institute for Water Resources. This speech presents the
preliminary results of that study. The study is scheduled for completion in
the Spring of 1983 and may be updated following project completion.

The format I will use in this presentation involves a very br lef
background of the Prairie du Chien project, followed by a similarly brief
"description of the factors leading to our Interim Evaluation Study, and a

Ail description of the study design. The major focus of the presentation will be

on the preliminary findings and conclusions of the study. The last section of
"the presentation will identify suggestions f~r future planning and research
for nonstructural projects, in the form of "lessons learned" from our
evaluation study.

Project Background

Prairie du Chien is a community of 5,900 persons, located in southwestern
Wisconsin, near the confluence of the Wisconsin and Mississippi Rivers. A
portion of the city is located on a small island in the Mississippi River
floodway, known as St. Feriole Island or, locally, as the 4th Ward. The 4th
Ward and a narrow strip of land on the mainland lie %.;ithin the 10 percent
chance flood plain, suffering frequent and extensive flood damages. Major
floods occurred in Prairie du Chien during 1952 and 1965, then continued at

...- roughly 2-year intervals thereafter (1969, 1971, 1973, 1975, etc.).

After studying structural alternatives for several years, a nonstructural
plan was recommended for authorization in 1976. The authorized plan consists

.* of mandatory permanent evacuation of 130 residences and two businesses in the
4th Ward and low-lying areas of the mainland. The plan also includes
providing technical assistance for optional floodproofing in the remainder of
the 1 percent chance flood plain, and continued flood plain regulation and
flood insurance for that area.

"The project was cost-shared, 80 percent Federal and 20 percent local, with
the city using HUD Community Development Block Grant (CDBG) funds to finance
their local share. Implementation of the project began in 1979 and is
"scheduled for completion in early 1984. The project is approximately 80
percent complete at present.

Study History and Design

L in 1981, the St. Paul District Enginecr, Coloncl William Badgcr, decided
to perform ýin evaluation of the Prairie du Chien project to determine whether
the project had been successful to date. Since the project primarily involved
permanent residential relocations, the evaluation study focused on this plan

component. Four major areas of effect have been analyzed:

o Social and psychological effects of flooding and relocation
on project relocatees;
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o Social and economic effects on the community;

"o Benefit.-cost reanalysis and procedures evaluation;

o Evaluation of implementation methods.

The decision to perform an analysis at that time, rather than after the S

project was complete, was based on a desire to obtain the attitudes and
perceptions of relocatees while they were still reliable. If the study were
performed as a post-audit, perceptual and attitudinal information would have
been collected on events occurring five or more years earlier. The
possibility for accurate recall over this period would have been slight.
Therefore, an interim report strategy was used, recognizing that a post-audit S
update could be prepared following project completion if desired.

Following the initial study design phase, the Institute for Water
Resources (IWR) was contacted to determine whether they wished to participate
in the study. IWR believed that the study might prove valuable to
nonstructural planning throughout the Corps, and agreed to both jointly S
finance the study and provide expert technical assistance.

Primary data gathering activities occurred during a period from May 1981
until June 1982. For portions of the study requiring data of total project
effects (e.g. benefit-costs reanalysis), remaining activities were estimated,
based on what had occurred to date. Therefore, conclusions concerning total S
project effects should be considered preliminary and subject to revision.

The remainder of my presentation will focus on the preliminary findings
and conclusions of the Prairie du Chien Study and the implications these may
have for future nonstructural projects.

Study Findings

The length of my presentation does not allow for a complete description of
study findings. Therefore, the findings will be summarized and limited to
areas in which significant interest has been expressed. The results of our
investigations yielded six major categories of findings, including:

"o Project support and acceptability

o Effect of the local flood plain ordinanne

o Financial effects upon relocatees

o Impacts upon the local housing market, tax revenues and
publ in services

* o Benefit-cost reanalysis S

o Effectiveness of implementation procedures

I,.0
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Project Support and Acceptability

The first issue, related to project acceptability, involved confusion
about whether project relocation was mandatory or voluntary. Additional
comments made on the relocatees survey indicated that 30 percent of
respondents felt they had no choice about moving. While correct, these
comments indicate confusion concerning the project. The first relocations
were conducted using HUD CDBG funds. These relocations were voluntary and may
have led to a misunderstanding about whether relocations conducted under the
Corps project were voluntary as well. This confusion may have been compounded
by the policy that willing sellers would be moved first.

In any case, this misunderstanding led to a number of relocatees
perceiving that policies were being arbitrarily changed "midstream." This
finding is closely related to another response which indicated that 42 percent
"of the relocatees would not have moved at the time if given the choice (26
percent had voluntarily decided to move beforehand). This represents a
significant minority of project relocatees who did not support the project at
its outset. If the project had been voluntary, a number of properties would

• have remained in the floodway.

In marked contrast to pre-project attitudes, post-relocation support was
very high. Ninety percent of the respondents indicated satisfaction with the
relocation process, 86 percent satisfaction with the acquisition process, and
70 percent stated satisfaction with the actions of the local relocations
office. Overall, 80 percent of the relocatees stated that "knowing what they
know now, they would participate in the project again."

An investigation of the reasons for project popularity also yielded

interesting results. Several other expected effects were mentioned as often
as flood control as major project benefits. Eighty percent of community
leaders and 70 percent of relocatees saw flooding as aserious problem, while
98 percent of the relocatees had experienced flooding of their properties at
least once. However, when citing the "best things" that had occurred as a
result of the project, housing quality increases were mentioned as often by
relocatees as removal of flood threat (50 percent each). Community leaders
cited expected benefits to housing stock, tax revenues and reuse potentials
more often than removal of flood threat. This is not intended to suggest that
a significant flood problem did not exist at Prairie du Chien, but instead, to
highlight the fact that a variety of effects normally considered secondary in
the Corps formulation process, can be major reasons for project satisfaction
on the part of local beneficiaries.

The last area related to project success involved local cost sharing and
financial support to relocatees. Most community leaders surveyed stated that
the project would not have been implemented if significant local financing had
been required. Reasons given for this perception included: (1) Expected

political pressure from nonflood plain residents unwilling to "subsidize"
increases in the housing status of relocatees; (2) straiins placed upon
municipal finances by the method of project financing employed; (3) lack of
appreciation of the flood problems by the majority of the community (only 8
percent of city housing is affected by the project). In the case of the need
for the financial support to relocatees (i.e. replacement housing payments)
the majority of residents believed they could not have afforded to relocate
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without the financial assistance provided by the project. Reasons given for
this perceived inability included low equity in their existing homes, lack of
interested buyers, and a combination of low savings and low and/or fixed
incomes, resulting in an inability to qualify for and subsequently finance
higher value nonflood plain homes.

.d Overall, community leaders perceived the project as extremely successful. 0
The vast majority of relocatees believed that the project was well carried out
though a minority still would rather not have moved.

Effects of Local Flood Plain Ordinance

The local flood plain ordinance has generated considerable controversy in
- Prairie du Chien, based on its perceived impact on housing values and quality

in the 4th Ward. The city signed the local flood plain ordinance in 1971, .
under considerable pressure from the state. Since then, both relocatees and
community leaders have perceived the ordinance to have the following effects
on the 4th Ward properties: (1) Prohibition of necessary repairs following

damaging floods; (2) depression of housing values through the discouragement
of sales and imposition of tight financing; and (3) prohibition of improve-
ments and additions to properties. These perceived effects of the flood plain
ordinance were viewed locally as at least as destructive as the floods -,

themselves, as well as providing the "last straw" which convinced the city
that the properties had to be removed. The project was seen as providing the
only means for residents to financially afford to relocate and was considered
by some as a form of compensation for damages caused by the ordinance.

As part of the study, an independent review of the ordinance was
conducted, supplemented by interviews with realtors, the local assessor, anda financial institutions. The results of this review did not support the
impressions gathered from local residents and leaders. First, the post-flood
limitation on repairs did not prove to be significant. The ordinance only
prohibits improvements and repairs to major structural elements of the
properties (e.g. walls, foundations, additions) in excess of 50 percent of the
property value. It does not apply to normal maintenance and typically damaged ""
items (e.g. insulation, floors, electric, furnace, contents, etc.). A brief
review of building permits showed few applications for the 4th Ward, and no
"more than two that might have been rejected because of the flood plain
ordinance. An expectation of rejection may have resulted in lack of building
"permit applications, however, there appears to be little substantive basis for
those perceptions.

The unavailability of home financing was also unsupported by the
independent review. Local lenders still provided financing following
"imposition of the ordinance, as long as flood insurance was also purchased.

"L *-" The ordinance may have resulted in less housing demand and lower prices by
increasing the awareness of flood risk. However, the frequent, major floods
that were occurring simultaneously were a more likely cause of depression in
housing values. Decreases in housing demand and values, in our opinion,
merely reflected recognition of the actual risks of flood damages to 4th Ward
properties.
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"In summary, the local flood plain ordinance, while indirectly supporting
the need for a long-te:-ta solution, was generally misunderstood and inappro-
priately blamed for many of the islands' problems.

Financial Effects of Relocation

A major concern of residents prior to relocation involved their abilities -•
"to afford new housing and its associated expenses. This was of special
concern at Prairie du Chien, since 40 percent were 65 juars or older.
Therefore, an analysis was conducted to determine how they had fared
financially, following relocation.

The survey of relocatees provided the following information. Sixty-seven
percent of respondents reported an increase in cost of living. Major reasons
given for the increase included: (1) An average increase of 400 percent in "
property taxes; and (2) increased costs for sewer and water services (most
were on well and septic previously). Overall, 32 percent reported they were
worse off financially, and 10 percent expressed concern over their ability to
afford to remain in their new homes. The majority, however, believed that
although their living expenses were higher, their new investments would not
suffer risk of damage and their home equity had increased. Seventy percent of
respondents stated they would feel safer making improvements to their new
homes.

The economic analysis also provided information on financial status of
* relocatees. Overall, the project has provided an economic gain for

participants. However, this increase in "wealth" has also required shifts
from discretionary to obligated income in order to maintain their new higher
value property. These increased problems for some, especially those who, due
to advanced age and fixed incomes, did not have the necessary capital to
maintain their new investments. In most cases, nowever, the greater "wealth"
resulting from increased home equity has been a benefit.

Impacts on Local Housing Market, Tax Revenues and Local Services

Community leaders expected that increases in housing stock and tax
revenues resulting from ieplacement of lower-valued flood plain structures
with higher-valued floodfree properties, would provide the major local
benefits of the project. !n addition, city service costs were expected to
decrease due to relocation of the 11th Ward. Subsequent reuse of this area was
also expected to generate substantial new income. These effects were also
expected to benefit the entire community, rather than only the 8 percent of
households involved directly in the project.

The results of our economic study show that these economic benefits have
not materialized. Housing stock impacts have yielded a $2,000 decrease in thecommunity tax base to date. Although the new homes are worth significantly
more :n a structure by structure basis, only 14 have been built while 65 older
homes were demolished. However, one possible source of benefits could not be
calculated, It proved impossible to trace whether individuals who sold
existing homes to relocatees in turn built new homes within the city. If this - -
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..t- occurred to a significant extent, net tax base increases could have resulted.
In any case, housing stock increases resulting from the project would be
proportionally minor since only eight percent of the community housing stock
was affected. Because of the insignificant effect on the housing stock, tax
revenue changes were also negligible.

At this point in project implementation, city service costs have actually
"increased slightly. Road maintenance costs have decreased annually by $1,200,
while grass cutting costs have increased $5,190, since the city must maintain
the acquired parcels. Vandalism damages have also increased by $1,450
"annually, but should return to near normal or below once the two 11th Ward
taverns are relocated. Maintenance costs in general should decrease should
the city eventually return 4th Ward properties to private ownership.
"Currently, the only revenue generated by the now publicly-owned properties is
$300 in annual rental income.

Eventual reuse of the 4th Ward was not capable of being assessed at this
time. The city had just developed a reuse plan for the island at the time of
our evaluation, but implementation of that plan is not yet assured. ShoL'•J
the plan be implemented, the island would be developed for recreation ana
tourism purposes. This would generate additional inccme to the city, eit., *1
"through direct revenues (if publicly owned) or tax revenues (if in private
ownership). A post-audit update of the project, if conducted, should focus on
reuse as a central issue.

Another topic of interest involved whether anticipation of the project
would affect local housing prices and construction costs. A number of the
"elocatees reported inflated prices and lower quality construction as project
"complaints. They also believed that local realtors had driven prices up when
project relocatees came on the market. Community leaders disagreed, however.
They stated that attempts were made by the city to avoid artificial inflation

* of housing costs and that "price gouging" was avoided as a result.

"Our economic evaluation tends to support the perceptions of the community
leaders. Houses in the community did "turn ovor" 30 days sooner and at an
asking price (rather than the normal 10-15 percent discount). However, this
appears to be a fairly normal response of the market to increased demand, and
not major enough to suspeot speculative pricing. Relocatees' perceptions of
escalated prices may also have resulted from not realizing how the presence of

a flood hazard had already discounted the relative value of their former flood
plain properties.

Benefit-Cost Reanalysis

This phlds of the study was generated by considerable interest in the
issue of whether nonstructural projects can meet National Economic Develop-
ment (NED) criteria for economic efficiency. Controversy has existed in this
area for some time, with primarily two schools of thought expressed. The
first states that nonstructural projects are economically inefficient by their
very nature. The second school asserts that nonstructural projects are good
economic solutions, but suffer under traditional analylical procedures which

attempted to provide some substance to these contentions by recalculating the
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benefit-cost ratio at Prairie du Chien, and also be presenting several
sur,,gestions for alternative methodi of evaluating project costs and benefits.

At the time of the Phase I GDM, the benefit-cost ratio for the project was

1.12, using the authorized discount rate of 6-3/8 percent. Our reanalysis
used the same discount rate, reanalyzing both costs and benefits. Before
proceeding to the reanalysis, I would like to caution, however, that our
reanalysis is preliminary and still contains estimates of remaining costs and
benefits based on those observed to this point. Reanalysis data was gathered
in late 1981 to early 1982, at which time the project was approximately 80
percent complete. The reanalysis is compared to the original analysis made in
19t6 fcr the February 1977 Phase I General Design Memorandum (GDM).

Presented below is a comparison of project costs, followed by a reanalysis
of benefits.

Cost. Comparison

SCost Categories Phase I GDM Reanalysis Change

Total 1st Costs $5.93 million $4.6 million -$1.3 million
PL91 Payments

(Financial costs) $2.52 million $0.89 million -$1.63 million

* Economic Costs $3.41 mil]; un $3.71 million +$0.3 million

Average Annual Costs $228,000 $251,000 +23,000

The cost update shows some interesting changes from the Phase I GDM.

Whereas total costs decreased the amount paid under PL 91-646 for replacement
housing benefits (which are excluded from benefit cost computations),
decreased even more. Therefore, both economic and average annual costs
actually increased. Costs for the Phase I GDM were estimated from local
assessments, while actual payments were made based upon appraisals conducted
during project implementation. Since the assessment-based estimates were
considerably lower than actual appraisals, the amounts paid under PL 91-646
for comparable safe, decent and sanitary housing were lower than originally
estimated. This is why the costs used to compute the benefit-cost. ratio
increased, even though actual costs were less.

The next phase of the analysis was a reevaluation of benefits. Benefits,
by category, were as follows:

Average Annual Benefits

Category Phase I GDM Reevaluation Difference

Flood Control ,123,750 $177,450 t$54,000
Residential ($115,750) ($169,450) (+$54,000)

0 Commercial ($ 8,000) ($ 8,000) (0)
Public (0) (0) (0)

Employment $100,000 $ 29,100 -$70,900
Recreation $ 15,750 $ 15,200 -$ 550
"Floodproofing $ 15,000 $ 1,600 -$12,500
Flood Insurance --- $ 700 +$ 700

Total $254,503 $294,000 -$30,250
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• a Each of the benefit categories where major changes occurred will be

discussed. First, residential benefits increased primarily due to increases
in the appraised value of the f).oodprone structures. This increase in
benefits, however, did not balance off the increased economic costs that also
resulted.

The major changes in benefits occurred in the employment category.
Employment benefits are the expected increases in output of goods and services
from the use of unemployed or underemployed labor (in a Department of Labor
designated "labor surplus area"). These benefits decreased for the following
reasons. First, benefits decreased by $22,000 annually, due to decreases in
overall project costs. Since employment benefits are calculated based on
project costs, this change would be expected.

The remaining $49,000 change is not as easily explainable, but appears to
result from two factors: (1) inability to trace some local employment

. effects; and (2) shortcomings in the estimating procedures used in the Phase I
GDM. Our attempt to actually track project-caused employment proved quite
difficult. Project-induced employment is relatively easy to verify, if it
accrues to a small number of fairly large firms. If this were the case,
"changes could be determined by increases in employees, overtime, payroll, or a
combination of these factors.

In fact, the majority of the observable employment benefits did come from

* one local employer, a factory-built home manufacturer. However, most of the
project employed firms were small, one to five person companies. It proved

• ' very difficult to determine whether these firms would have been productively
employed in the absence of the project. Also, as one of the small business-
"men interviewed described, project implementation occurred just prior to a
slowdown in local construction. This also made traceability of employment
effects more difficult. In summary, for those projects which result in
employment of small firms, verifying actual levels of employment will be
difficult, and generally will yield lower levels than on projects using fewer

- and larger firms. This is a somewhat ironic conclusion, given the
* government's policy of employing small and disadvantaged firms.

I ' The sc ond factor resulting in lower observed employment benefits involves 0

shortcomings in The procedures used for the initial estimate. Corps
procedures for calculating employment benefits have been suspect for some time
and were most recently highlighted as a problem area in the U.S. Army Audit
Agency's "Advisory Report on Benefit-To-Cost-Ratios," 8 October 1982.
Estimates of employment benefit can be highly inaccurate depending upon the

I A quality of assumptions made concerning yearly distributions of construction
costs; percent of construction labor from the local market; percent of local

hires otherwise unemployed; and the mix of skilled, semi-skilled and unskilled
labor. Inaccuracies in any of these assumptions can result in significant
errors in overall benefit estimates.

"* Calculation of employment benefits for a relocations project requires that
additional assumptions be made. Total project costs, and especially labor
costs, are much more difficult to determine becaus'i you must also estimate
post-project housing mix. Specifically, the amount of labor required by the
project will vary, depending upon how many relocatees will: (a) build new
"homes, (b) buy existing non-flood plain homes, (c) move their old homes out of'
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"the flood plain, or (d) leave the area completely. This adds a significant
potential for error beyond that which exists for a structural project.

In the case of Prairie, more new home construction was anticipated than

"actually occurred. The availability of a factory-built home manufacturer in
the community was expected to result in a high level of new construction.
This did in fact occur in the first years of the project. However, after
feveral years the price of these factory-built homes escalated beyond the

. reach of most project participants due to the "explosion" in new home
oonstr'iction costs occurring nationwide at that time. In addition, the
percentage of participants relocating within the area was less than estimated,
based at .'.east partially on infirmity or death of the elderly partlcipants.

In summary, employment benefits were significantly lower than anticipated,
due to: (1) problems of traceability, (2) inaccuracies in the procedures
used for estimating, and (3) difficulties in determining future housing
choices. Recently, WRS"C-IWR has developed new standardized procedures for
calculating employment benefits which should partially alleviate this problem.
However, nonstructural projects will still provide a special challenge for
benefit calculation in this area.

Another major chan!,e in benefits happened in the floodproofing category.

These were benefits anticipated from optional floodproofing of structures in
the residual 1 percent chance flood plain. As mentioned in the introduction,
our study focused almost exclusively on relocations. Therefore, we can only
speculate as to the cause for disparities in anticipated and observed
benefits. The reasons for the small amount of observed benefit is that only
three properties have been floodproofed to date.

Since project implementation, the city and HUD have developed a much more
financially attractive floodproofing program. However, even this program is
not being taken advantage of by potential participants. At least two reasons
can be postulated for the lack of success in "selling" the floodproofing
option. rirst, no floods large enough to damage these residual flood plain
properties have occurred in recent years. Therefore, perceptions of risk, as
weighed against the financial and nuisance costs of floodproofing, have not
been very great. Second, the floodproofing programs have required that all
"modifinations be made to floodproof the home to a foot above the 1 percent
chance level. Individuals who might wish to only partially floodproof their
homes (e.g. relocate furnaces, electricity out of basements) cannot qualify.
In many cases the costs of floodproofing to the administratively acceptable
level can approach the total value of the homes. The debt burden to the
property owner is often unacceptable, given his expected return on investment
and perception of risk.

The last item of change in benefits is small, but since it is an itew nut
claimed in the original analysis, we will describe it briefly. The $700
annual benefit for flood insurance in the reanalysis reflects the decrease in
cost to the Federal Government from the administration of flood insurance S
policies. While small, this represents a type of benefit which is often
unaccounted for in benefit-coý;t analyses. Although some Federal flood relief
costs are occasionally included in benefit-cost studies (e.g. foregone flood
insurance administration, PL-99 activities), a realistic estimate of these
"damages" is not cui rently being calculated. This issue will be discussed at
greater length in the "Lessons-Learned" portion of my presentation.
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In summary, based upon our reanalysis, the revised benefit-cost ratio for
the project is 0.89. This represents a significant decrease from tha Phase I
GDM level of 1.12 and is due primarily to: (1) an increase in average annual
costs, (2) a decrease in employment benefits, and (3) a decrease in flood
insurance benefits. Again I would caution that our teanaly.sis, while
primarily based on observable results, also includes an estimate for work not

yet completed. However, it does reflect the best prelininary reassessment
that could have been made at this time.

One additional activity that would have greatly helped our reanalysis
would have been a small scale, ongoing monitoring process. A number of the
economic effects that proved untraceable (e.g. small firm employment changes, .4

• ~ secondary housing construction) would have been much easier to ascertain if
monitored throughout project implementation. A modest (i.e. $5,000-10,000/yr)
construction phase monitoring activity could provide future planners with
excellent data for formulating similar projects in the future.

_0Effectiveness of Implementation Procedures

This is the last major category of findings and conclusions and involves a
review of several management policies which guided planning and construction
activities. Planners responsible for future nonstructural projects will be
faced with similar decisions, and can presumably benefit from our experiences

at Prairie du Chien. Although we cannot presume that our experiences are
general enough to direct policy setting, still an assessment of how well these
procedures worked may provide information to support those decisions.

[ We analyzed three implementation procedures which appeared in retrospect,
to have been important causes of project successes or shortcomings. These

E included: (1) the method used for project financing during construction;

(2) lack of development of a fede-ally sponsored flood plain reuse plan; (3)
local-based management and control of project implementation.

"* Prior to project initiation, a decision was made to finance construction
activities by requiring the local sponsor (i.e. city) to pay all project
expenses as they occurred. Subsequently, the Federal Government would refund
their 80 percent share of the costs once each expense was approved. For those
unfamiliar with how Corps projects are normally financed, I will provide a
brief description. In the typical case, ongoing project financing is a
Federal responsibility. The local share is normally required as a lump sum
"payment made at initiation of construction. In some cases the payment is made
later when activities that are a local responsibility begin (e.g. lands,
easements and rights-of-way acquisition). Occasionally local sponsors may pay
100 percent of a project feature and be reimbursed later (e.g. by a "215
agreement). However, thi5 is fairly unusual and generally never extends to
the total costs of the project. Therefore, the financing method used for the
Prairie du Chien project wazi, to my knowledge, unique.

"The method used at Prairie du Chien can create several serious problems
for a local sponsor, including: (1) lost opportunity for investment of funds
now required for project operating capital; (2) potential for unreimbursed
expenses if the Federal sponsor determ-nes that expenditures are
inappropriate; (3) delays in reimbursement while repayment requests are
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reviewed and approved; (4) confusion over responsibility for and ownetrship ofinterest expenses and payments on loans and savings accounts: and (5) local

political pressures resulting from the requirement to approve local financing
on a yearly basis over the project construction period.

The Prairie du Chien project was not jeopardized by these shortcomings,[ primarily because their HUD CDBG funds provided the necessary operating
.- capital. However. a number of problems have occurred which might have been

avoided if a different method of financing had been used. But without the HUD
CDBG funds, it is unlikely that a community with the limited financial
resources of Prairie du Chien could have afforded the long-term financial
commitments required by this method.

The second implementation matter to be discussed is the failure to develop
a federally sponsored flood plain reuse plan during plan formulation. The
"reasons for not developing a reuse plan as part of the authorized project were
at least partially due to reticence on the part of the local sponsor. But for
whatever reasons, this failure resulted in several negative consequences.
First, the potentially significant economic benefits resulting from reuse
could not be determined because a specific plan was not established. Next,
because the Corps did not participate in reuse planning, it is not possible to
assure that the redevelopment will be compatible with project flood damage
reduction goals.

The third area of implementation procedures to be discussed involves
local-based management and local control. The first issue addresses whether
it was a wise decision to manage the project from a base in the local
community, or whether management from a remote location (e.g. Corps' District
Office) would have been preferabl-.. The results of our surveys of relocatees
and community leaders indicate that locally based management has been one ofthe key determinants of project suocess. Reasons cited for this belief

include: (1) greater ability of a manager located in the community to develop
the trust and confidence of potential relocatees; (2) greater acceszibility
to relocatees requiring relocation services (e.g. new home search, information
on relocation rights and requirements, etc), (3) greater ability to supervise
and direct the work of construction contractors; and (4) increased
accessibility to the local sponsor. The summary perceptions of the local
community appeared to be thac the relocations services provided were the most
important factor in relocatees' satisfaction with the project, and that these
services could not be provided as well from a remote location.

The second issue concerned whether field management of the project should
be conducted by the local sponsor (as in Prairie) or by the Corps. Results in
this area were more mixed. The majority of local respondents to our surveys
again b.lieved that management should be the responsibility of the local
sponsor. Reasons given included a belief that local control would be more
responsive to the needs and interests of the relocatees, in addition to the
same reasons given for locally based management. However, when questioned
whether a Corps employee who was permanently based in the community could do
as well, most community leaders believed it was possible, provided that
individual was trained in relocations assistance techniques. A concern
remained, however, that a Corps employee, when faced with inevitable conflicts
between relocatees needs or problems and agency interests, would support the
agency perspective. They believed that the relocations director posit. n
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A• should serve as an ombudsman for the relocatees, not the government's
interests.

Several considerations supported the opposite view, i.e., that Corps
control (locally based) was preferable. The factors included: (1) a Corps
employee could manage Federal funds directly, avoiding a number of the local
financing problems; (2) a Corps employee would not be as vulnerable to local
political pressures as a locally emplcyed manager; (3) a Corps employee would
have greater credibility with the Corps hierarchy when attempting to re.,olve
implementation problems. Another concern expressed by one respondent was that
while Prairie avoided a number of conflicts of interest and price escalation
problems, these have a high likelihood of occurring with a project of thisS~scale. Tine impress:on given was that a locally based Federal employee might

provide a checks-and-balance function monitoring whether the local housing and
construction market was artifically inflating prices to the detriment of
project participants.

In summary, locally based management appears to have a number of benefits
and few, if any, detriments. The superiority of local control is less
apparent. However, should Federal control be used, the personnel employed
should be carefully selected, based on their abilities and training in
relocations a~sistance.

LESSONS LEARNED FROM THE INTERIM EVALUATION STUDY

Three areas of "lessons learned" will be discussed in this last section:
(1) adequacy of benefit-cost analysis procedures; (2) relationship between
reuse planning and project effectiveness; and (3) summary perceptions of
project success.

The adequacy of current procedures for calculating the benefits and costs
of nonstructural plans appears questionable. First, preauthorization cost
estimates are based upon projections of residential market values in t •a
future, for both flood plain and available nonflood plain housing. Erimating
real estate acquisition costs (and PL 91 payments) had always been difficult, b

* but normally overshadowed by more extensive materials and construction costs
for structural projects. For nonstructural projects, where real estate
"requirements represent the majority of costs, the potential for significant
deviations increase. Research into alternative methods of cost projections
would greatly enhance future nonstructural planning.

The second major area of concern in the benefit--cost analysis is
projection of employmerat benefits. As mentioned earlier, the procedures used
to date vary greatly and yield benefit estimates of questionable accuracy.
WRSC-IWR has recently developed a new procedure as a result of a nLtionwide
"construction workers survey." We would suggest that post-audit investi-
gations be performed on projects which use this new method in order to verify
its accuracy and provide data to support "fine tuning" of the methodology.

The third major shortcoming observed in the benefit-cost analysis involves
the method used to calculate damages. The primary focus of damage analysis
has been on physical damages to structures and contents. Proportionally,
little attention has been placed upon damages resulting from public sector
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J payments to floodprone properties. Although benefits are taken from foregone .,
flood insurance administrative costs and PL 91 activities, the results of our
study suggest that these costs only reflect a small portion of Federal
payments to flood plain properties. Several attempts have been made on other
projects to quantify public support payments to flood damaged areas, most
netable by WRSC-IWR on the Tug Fork Valley and Lake Elsinore projects. These
studies have shown significant levels of public support payments not
previously accounted for in the economic analyses. We attempted to trace the
amount of these payments in our study as well. However, the last major flood
which resulted in a disaster declaration occurred in 1965, and public records
are only kept for 7 years. Therefore, public support payments were not
directly observable.

As a next step, we attempted to determine whether an indirect means was
available to identify these payments. Presented below is a draft method we
would recommend for further study. Briefly, the background for development of
this method is as follows. As mentioned earlier in the benefit-cost
reanalysis, one of the significant changes that occurred was the decrease in
PL 91 costs which resulted in an increase in average annual costs (even though
"total costs decreased). The major cause of this change was a substantial

Sincrease in values paid for properties beyond original estimates. There are
three possible explanations for this change in structure valuations: (1) the
Phase 1 GDM estimates based on assessed value were incorrect; (2) the actual
payments made based upon appraised values were incorrect; or (3) the previous

two valuations were not considering the same variables. Our study tends to
support the third conclusion. The initial Phase 1 estimate based on local

. assessments considered the level of potential flood damages in arriving at a
valuation of the properties. This is one reason for why property taxes have
risen 400 percent for relocatees, even though the proportion of PL 91 payments
to purchase price is much less. The appraised values used to determine

I purchase price did not devalue the properties nearly as much.

The explanation for this apparent contradiction may be that the market
* place recognizes that a significant proportion of the flood risk is being

borne by the government rather than the property owner. Government programs
providing emergency relief to flooded areas transfer a significant amount ofthe potential risk from the property owner to the government. If this is the

case, the market place, over time, will adjust housing prices to reflect only
"that proportion of the damages which the purchaser would bear. Thus, a
"significant portion of public damages is reflected in Ghe appraised value
which is used to determine the benefit-cost ratios.

It is not our intent to question whether government emergency assistance
is a wise pc icy. However, we do question whether it is appropriate to
reflect the ,osts of that program as project economic costs. If the nation
has made a decision to provide those programs based on considerations other

than economic (i.e. social welfare), then we would suggest thai. the costs of
those programs be excluded from our economic analyses (like PL 91 costs which

-- are currently excluded). Presented below is a preliminary methodology we have
developed to identify the increase in market values resulting from Federal
emergency assistance support.
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CAPITAL RELEASE BENEFITS

Benefit evaluations in the past have overlooked a significant benefit to
be gained from proposed flood damage reduction plans. That benefit is the
release of federally committed investment capital which is currently being
used to rate subsidize flood plain developments for use in more attractive
investments in the private sector. This benefit can be measured by
quantifying amount of risk assumed by the Federal Government, i.e. their
willingness to invest in maintaining unprotected flood plain occupancy and the
difference between the rate of return expected by the government versus the
rate of return required in the market place. The minimal rate of return is
defined as being equal to the opportunity cost of capital in the respective
sectors as determined in the current interest rates in the respective sectors.
Any proposed flood damage reduction plan which would reduce the amount of risk
assumed by the government would allow investment capital to move toward more
"profitable activities. The difference in the rate of return is the capital
release benefit.

The amount of risk assumed by non-flood plain users is area specific. It
can be quantified by analyzing the market values of flood plain structures.
Expected annual damages to a unit are t he quantifiable risks of being in the
flood plain. The extent that these damages are reflected in the market value

* or purchase price of a structure indicates the extent to which the owner of
that structure is assuming a risk. The difference in the actual market value

* of a structure and its full risk assuming market value is the subsidized risk,
assuming market value, is the subsidized risk.

Assumption of this risk by the Federal Government in the form of
subsidized flood insurance, disaster aid programs, etc., is a commitment to
continued capital investment at a lower than market rate of interest. The
risk investment assumed by the government at the amortized Federal interest
rate subtracted from the total subsidized investment amortized at the market
interest rate is the capital release benefit of Federal action.

We recognize that this methodology is still in the development stage. I
Questions which must be resolved prior to its application include what the

appropriate discount rate is, and how to determine remaining economic life.
However, we do believe that application of this method, once refined, would
resolve a potentially major shortcoming in ct'rrent methods. Therefore, we
suggest that additional research be done on its development and potential

policy implications.

The second "lesson learned" is in the area of reuse planning. While reuse
potential can be a major project benefit, the question of whether reuse is.

consistent with flood damage reduction remains unanswered. Clearly, reuse of
L - vacated lands, if wisely planned and executed, can result in a higher use of

the property (and hence provide economic benefits). However, reuse may also
resalt in additional flood damagce. Even "if" the reuse plan adopted is in

0 compliance with appropriate flood plain regulations, damages can still occur.
This potential conflict between reuse and the flood damage reduction objective
did not arise at Prai ie du Chien because a reuse plan was not developed.

However, a policy study on this issue might help to avoid potential conflicts
on future nonstructural studies.

S
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Our final area of "lessons learned" involves some summary perceptions of "
project success. As stated in the earlier section on study design, our
evaluation study was structured to address four major concerns about Prairie
and nonstructural planning in general. The first concern was related to
social and psychological effects. Otherwise stated, was this relocation
project socially acceptable? The answer to this question is clearly, yes.
Perceptions of project success were quite high and would, no doubt, compare O
favorably with those of most structural projects. Some participants would
have rather not moved, as would be expected. However, the majority of them
still believed the project was managed well. Based on our case study, there
is little support for the generalization made by many that nonstructural
projects are socially unacceptable and therefore, do not deserve more than
cursory treatment information. 0

The second major concern driving the study involved community social and
economic effects, or whether a nonstructural project generated more local
development and infrastructure benefits than a similar 7 sized structural
solution. Clearly, our case study did not identify significant benefits in
this area. Perhaps these anticipated benefits will occur once construction 0
had been completed. However, no significant Ghanges in the local housing
stock, tax base, or service structure have occurred to date.

The third major concern involved the benefit-cost analysis and could be
paraphrased as "Are nonstructural projects unfeasible, and if so, why?" A
traditional recalculation using current data was conducted and yielded a
benefit-cost ratio below unity. Cost and benefit breakdowns were provided and
their accuracy assessed. Potentially major inaccuracies and/or omissions
occurred in the areas of employment benefits, reuse benefits and public
benefits. These were discussed, but not quantified. We would suggest that
they be quantified if an update of this study is done following project
completion. Otherwise, the research needs identified earlier will help to
ascertain whether additional emphasis on these benefit categories would be
fruitful.

The last study concern involved several implementation procedures which
were evaluated for their potential application to future projects. We

recommend that the financing method used for Prairie du Chien not be employed e
elsewhere, if possible. Locally-based management proved very important to
project success. Local sponsor control of project implementation was less
clear cut. However, if government control is chosen, our results suggest that
employees be locally based and trained in provision of relocation assistance
and counseling services.

It has been my personal pleasure to both work on this study and to provide
its preliminary results to you. The final study report should be available inr
late spring 1983 and hopefully will prove useful to future nonstructural
planning in the Corps of Engineers.

References used to support the Prairie du Chien Interim Evaluation Stuidy
are available from the author, on request.
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PANEL XII, FOLLOWING MILLER ADDRESS

DALE KLEMME:

I got carried away last time because there were so many areas I would like to

talk about on this subject matter. So I think what I will do is keep it very
"brief and field questions.

I would like to just give you a feel as to what we have here, also, and that
"we probably have the oldest nonstructural projects this relocation project --

probably older than any structural project that we are aware of. Praire du
Chien is a very historical place, first settled by the French as early as
1680. By 18C0 there was a fort located on the island, on the site. That fort
was occupied uy the British during the War of 1812. After the War of 1812 it
"was burned to the ground and another fort was built in its place. In about
1829, Zachary Taylor was the commander at the fort. A fellow by the name of
Jefferson Davis was serving under him and later married Zachary's daughter.
It was on the society page there. Zachary Taylor decided at that time -- I
understand that he was quite a builder -- that the low-lying area was no place

.? for a fort. They had problems with the periodic flooding, they had problems
with malaria and everything else. He decided that he was going to move the
fort. So he picked higher ground up on the mainland to move the fort, and at

. the same time he made an offer to any of the residents on the island: "if you
want to move with me to higher ground, the Army will pay for your cost." And
it seemed at that time there were about 10 residents who took him up on it.

* •And sure enough, he built them structures on the mainland. So this is
probably the longest ongoing nonstructural project, or any type of project,
that we have seen. Hopefully, we will be able to deal with the task that they
"started 150 years ago.

I was not local before this project. I am now. I don't know if someone who

had lived in the community from day one would have been able to gain the
.• confidence that I have, without being fearful of having the word spread around

about this, that, and everybody's else's financial affairs. I assume that you
don't talk about other people's information. But when I knocked on my third

door (this was my first go-around), I didn't have to introduce myself. I
didn't have to tell them what I was there for. The people up the road had
already called and given the whole scoop as to what I was there for, and what
"I was going to say, and what I was looking for. So the word travels fast, and
-- by the way -- if you get to understand most kinds of rumor in communities,

* it is probably a mcre effective way to communicate than a radio or the
newspaper.

A few quick items on relocation acquisition. A lot of emphasis is on
"acquisition and, for the most part, that is what this organization is all
"about, rather than relocation. I think I got it backwards, Although
annuiqsition normally comes first in an acquisition relocation process, people
are very hesitant to even talk about acquisition unless they feel that you
have a good fix on what they're going to be led into. They don't want to be
left out. So you approach the community, you get a few things you might
figure will fit into the price range without knowing what the appraisal is,
and when they feel that there is something out there for them, the acquisition
is sort of a false
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alarm. The people that we are making offers to think that's a very low price,
but they can see somehow that this whole picture is going to fall into place.
So you have to be a little tactful in that matter, I guess.

Floodplain zoning ordinance is very much a concern of the local people.
Whether or not it actually did devalue their properties makes no difference;
it's what they thought happened. Perceptions, rather than realities, that's
what you have to deal with. It looked very suspicious, when in '65 they had a
flood which they thought didn't have to occur or they could have minimized
some of the damages. Five years later the city adopts a floodplain zoning
ordinance which in their mind lowers the property values. Six years after
that, the project starts out, appraisals are based on fair market value, the
appraiser takes into consideration the highest and best use which is
"restricted by the ordinance. You don't have to be a lawyer to put it all
together and say this has been a scheme since day one. I could say "no," that

* they are really unrelated, but people are rather picky on that. So you have
to be very tactful with that, also.

4 ROBERT F. POST:

"To use some of the words that were said yesterday, I am not a sociologist, but
I could probably be one. I think that deserves another bit of recognition.
If you don't have sociologists on your staff now, hire them. If you have
them, use them. We believe in the St. Paul District that we can take
advantage of them for projects such as nonstructural alternatives. Certainly,
it has been proven to be that the case in analyzing the after-effects of the
project. They were not present at the time the project was conceived.
Instead, the project was conceived back in a time when everything was right
for nonstructral measures. Also, there was a project manager at the time, by
the name of Bill Pearson, who happened to have enough foresight and ability to
work with people and get along with them and understand their needs and
problems. I believe that we have a lot of project managers out there today
who are exactly the same way. All they need to do is to have your support.

I think we need an affirmative action for nonstruotural measures, and that
affirmative action has to start and continue with our project managers. They
need to have the courage and ability to meet with the public and to express to
them the different options that are available for reducing flood damages, not

"'" just structural measures but nonstructural measures as well -- to be able to
- point out to them the advantages. We heard some of the things that Dave

Miller said, that most of the benefits were not just flood damage reduction,
they were also benefits in being able to increase their housing, their
standard of living. These things have to be communicated to local interests
"for them to understand, in order to give nonstructural measures a chance. We
need affirmative action in economic evaluation. We need affirmative action
when it comes to the review process at our division level. We need
affirmative action when it comes to approval of the projecnt when it gets to
OCE and the board. So, I challenge each of you to take on that particular

- task and do something with it. Be imaginative and try to make it work.

One of the things that was of particular interest to the district was the fact
that we believed, prior to the evacuation of the fourth ward, that many of the
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residents, because they were of low income, would not be able to afford the 04

standard of living that was going to be placed upon them after evacuation. We
dicd find out (and Dave mentioned some of the statistics) that 67 percent of
those people that were evacuated said that they had increased their cost of

*- living. Only 32 percent of those indicated that, after the fact, they
- analyzed their cost of living with damage reduction and thought it was still

KU an increase in cost of living. One of the statistics that I don't think Dave
mentioned, but I happened to have an opportunity to see as part of the data
that were gathered, was that, I believe, only 10 percent of those people

* really felt that, after having moved, the increase in their cost of living was
sor-ething they were going to have trouble maintaining. So that particular
impact I don't think really did materialize where we thought it would.

Who administers the project, and where? We had some difficulties in the
district in how the project was administered, maintly because, I think, it was
different from what we had managed in any other one. As far as who was best
to manage it from a local level, as Dale did, I believe that it worked out
fine. I also think that most of the difficulties were just in changing from
our normal method of operation versus what really took place. The presence of

* the community block grant program presented, I think, a unique opportunity for
the citizens to be able to take advantage of having the project being -4
portable. I think it could have been smoother had we done a better job of ""

* early on coordinating more closely with HUD.

'9. SAM SANDS:

I am one of about 10 fellows that are called project managers. We look at

these reports when they come to the Washington level; we sort of play the
"devil's advocate role. We look at the reports to see if they are somewhat
consistent and play by the rules and this sort of thing. Nowadays we find

a that rules are changing very quickly.

For your information, I don't have a lot of background~on Prairie du Chien, so
I am going to talk a little bit about a more recent evacuation and relocation
project. The Corps did a report on Village Creek in Birmingham, Alabama, to
the chief. It is now on its way, I understand, to the secetary's office.

S This is one of the largest evacuation plans recommended to date. Some 574
.• structures are to be completely evacuated. The cost of the overall plan is

"- - about $24 million. This would include some small structural portion.

.- In the economic area, the BC ratio for the nonstructural part of the plan was
"less than unity. The overall plan was greater than unity when you put in the
small structural portion, although the two could have been implemented
completely independently of one another. There were no recreational benefits
olaimed, strictly flood control. In the area of social acceptability, a

"* *structural plan was definitely preferred by the local interests. However, it
L was just too costly -- many bridges, as you might expect in an urban area, a

highly developed area, and low value structures. It has been pointed out many
times that if it had been $100,000 homes, you would have probably had no
problem coming up with a structural solution. It is typical.
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A referendum was h.ýId in the area to see how local people felt about being
moved out of their homes. There were four areas under consideration at this
time, and one area was completely eliminated from the plan after the
referendum. In the three areas that were kept, it was approximately a 70
percent yes votes; there were still 30 percent that said they didn't want to
move. That concerns me quite a bit. I think 30 percent in a particular area
strikes me as a large number. I don't know how they are going to handle that.
I understand from what one of the speakers said, that we had one point at the
GDM stage where about 80 percent changed their mind on this thing.

DAVID MILLER:

Eighty percent that did not want to move at that stage. That's switctued
around now. Probably 80 percent of them were happy with moving.

SANDS:

We are still worried .l..ut that 20 percent. It's a large number. Now, for
Praire du Chien and other projects coming along, I would suggest that we use
people like St. Paul District folks and Praire du Chien folks as consultants.

-. I would agrec with Bob wholeheartedly that you should involve the social
research prople to a much greater extent in the planning effort, to take care
of problems like this 30 percent.

I noticed that there are very few bad things that have been said about
engineers here, in sessions that I have sat in on, and I think that's
encouraging. You know, I am an engineer. I don't think that the engineering
or the economics are nearly as important in this type of endeavor,
particularly in light of the hidden subsidies that you are talking about.
Once you have done the engineering analysis and you know that you are not
going into a structural plan, I think that you are really into a social arena.
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DISCUSSION FOLLOWING MILLER ADDRESS

"TONY LANIER:

I haven't heard anyone say anything about impact on community
cohesion. When you move an entire community, what impact do'- it have on
them as a group? They have all lived together and suddenly they may be
dispersed. No one mentioned this, and I just wondered what happened at
Prairie.

DALE KLEMME:

Early in the planning process the city and the Corps had decided that
we should buy a two or three block area and move all the relocaters there,
thereby preserving their cohesion in at least the sense of spatial
contiguity. That threw everyone into an uproar, their perception being,
"See, they want to put us in a cornfield on the edge of town because we
aren't good enough to live in town with everybody else."

However I recognized the problem of available lots, so what we did
early in the project was to buy a half a block. We divided it into six
lots and we said, "If you wish, you can buy one of these at cost".
Needless to say, they went like hotcakes. if you don't tell people they
have to move there, they'll move tt'.re. If' you say they can't, they'll
certainly try. That first half block sold out so fast that we went out and
bought a two and one half block parcel, made improvementJ, and we have only
two out of 18 lots left. So, we've made that available to people who want
to stay 'ogether.

iN DONALD DUNCAN:

You had to be a relocater to buy a lot, didn't you" They weren't on
the open market?

a KLEMME:

Yes, you had to be displaced by our project in order- to buy any lot
tk ! city had acquired.

DAVID DAY:

We have the situation of Brush Crek, in Kansas City, Missouri. We
"had more than a 100-year flood in 1977 so we started a flood con~rol study.
After the first stage we had identified two nrr~.s as potential relocation

areas. One was in an old and. rundown neighborhood of houses about 50 or 60
years old. The other was in a much higher- income neighorhood of fairly new
houae:A of medium high value.

Some of these houses, in both areas, were in the 10-year floodplain.
We took some pains to talk to neighborhood organizations in both areas and
explained PL91-6146. We tried to enlist some support for nonstructural
measures and to find out if they i-ere interested in relocation. We felt
that we had them well informed.
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We held our first public meeting. Representatives of both S
neighborhoods came and unanimously criticized relocation and told the DE
they didn't want it studied anymore. He acquiesced and that was the
beginning of the end for relocation as an alternative.

Now PIm hearing that after a project is carried out, folks are
generally in favor of it. How do you get from one point to the othe.-
point?

KLEMME:

After moving an older house into a neighborhood, we were accused of
"lock busting," among other things. But after the house was fixed up and
people realized that it would add to the attractiveness of the

neighborhood, that kind of resentment subsided.

In addition, one must tactfully choose the people who are to
participate early in the project. Of the first 10 people, we could tell
who were proud of their yards and houses. You want to get those because
they're going to continue that pride and good appearance in their new
location. They will set the standards and perhaps induce the acceptance of
the project by others.

It is a tricky process. There's a lot of psychology and "reverse
psychology" working and it demands lots of patience.

DUNCAN:

There's a similarity between nonstructural flood control and

nonstructural water supply, which is water conservation. I believe you nlay
have been at one of the workshops on water conservation. I want to
reinforce the statements that have been made about how to make use of
sociologists and other behavioral disciplines, because you run a very high
risk, early on, in these kinds of studies. They can "turn people off."

You can take certain optiors in water conservation in the early public
meetings, and you'll never get the people "turned on" again toward viable,
reasonable water conservation options. Certain things just give people an
Intransigent mind set. You have to know what you're getting into. In
water conservation we stress the analysis of peoples value's and interests.
We do that before we set forth any proposals. Wc know we may only get one
chance. eI

Some communities have voted their city councils out of office for
proposing the "wrong" water conservation measures. That same city now has
many water conservation measures, some of them of the same ilk as those
originally proposed. I think you run the same risk in studies
contemplating relocation, which is often a highly emotional issue.

3.
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SCHARLES E. SIMPKINS:

That is a point I meant to stress in my talk. I don't think
sociologists or other behavioral disciplines should act in lieu of
engineers on grounds of the nature of the project. But in the spirit of
interdisciplinary planning strategy they should often serve a strong
"adjunct function in designing and executing the study, as Don Duncan has
implied.

What we sociologists are trained to do is to get into the community,
to discover the patterns of human organization there, what values inhere
that created those patterns in the historical process, what perceptions
exist, and how those perceptions are distributed among people of varying

characteristics.

As you begin to work with that adjunct discipline supporting you, what
you can do as a "redesigner" of some aspects of the soci.al system will
become apparent to you in the process of social inquiry and analysis.

"Don't feel that you have to abdicate from the engineering-planning
role in these nonstructural plan situations where questions of values,
perceptions, organization, preferences, and probable behaviors count
heavily. Instead, learn to be confident in interdisciplinary partnership
with sociologists conceptually and methodologically trained to study those
aspects of reality and motivated to do teamworlt with engineers and
economists in delivering a public service.

K.KLEMME:

I came into a situation where the plan was already developed and
approved. I wasn't involved in the planning process. My job is to
implement. My job is to make the planners look good. i:ou can make a good
plan look bad with poor implementation. You can make a bad plan look good,
too. But the odds on the latter aren't in your favor.

Allow some flexibility to implementers to adjust to peculiar things
Sthat might arise. Then let those responsible for implem.onting run with it.

ANNABELLE MOTZ:

"I want to say that I'm very impressed by the report of David Miller on
- what has been going on it Prairie du Chien. I'd ulk, to point out that I

say an "Amen" to what Chuck said about involving social scientists'
knowledge and approach to learn about a community.

I'm a sociologist who got into the Prairie du Chien planning process

at the very beginning. There were A numher of situations going-- on there
that were interrelated. I thinK the Corps did a magnificent job working
with the local adminstration. There was a receptive mayor at the start who
was actively involved. I also think the Corps personnel took a sincere
interest. As a matter of fact, one of the original people involved was a
historian who knew a good deal about the social sciences.
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Often, when you get a group of people together to announce a project
study, you are bound to run into an opposition component. These initial
meetings have to be held very carefully. If you meet repeatedly you'll
find that after people have vented their anger they'll usually sit down and
negotiate. Not always, but usoally, their mode of dealing with their
problems and you changes toward problem solving. When this happens you
should already have a background knowledge of the community to help you
"respond with appropriat.e ci, il engineering solutions. I think Prairie du
Chien is an excellent example of nonstructural workability.

"I suspect, though, that an evaluation in five years will not be as
positive because of the general econumic situation thrcughout the country.
Many of the Prairie people will probably find that they cannot support
their new homes.

"KLEMME:

That has come up on a number of occasions. I don't see that being the
case. I'i not sure that we have properly taken into account the utilities
costs to these people in their former locations. A lot of these homes were
flooded. Insulation had settled to the bottom in the walls. Maybe six
years ago they could have afforded to respond by just cranking up the
thermostat, but no more.

9I Consider the entire cost of housing. As far as taxes go, Wisconsin
has the homestead credit. Elderly fixed income people are reimbursed for
taxes paid on property, based on income in the household. They aren't
likely to be "squeezed" by their improved housing situation. The bottom
line net effect is that probably no one is paying more than 10 percent for
housing cost above what they were before. And they're able to keep warm
and dry, besides.

EARL C. COSGROVE:

Your Prairie du Chien project was an evacuation relocation of
properties and people not relocation of people alone. The structures that

Swere relocated were "relocat.eable." They were liftable and movable, so
weren't demolished.

KLEMME:

Ten to 20 percent were movable.

COSGROVE:

What is the chance that someone will accept the price you offer for I
their home, you relocate it, and they dnn't. buy it back? They don't want
that house, they want another one. You are stuck with that house and sell

* it on the open market. You place it where you want to, rather than the
individual saying "I'll buy that lot over there," or, "I'll take that lot
and you move the house to it." All of' a sudden they don't sign papers,
saying, "I want it back at the price it cost to build it up there."

I
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I• DAVID MILLER:

The housing choices that were used in Prairie included people moving
their existing houses people buying other existing houses on the market
outside the floodplain, people building new houses anl people buying other
people's houses on the island and moving them out of the floodplain.

COSGROVE:

Is this part of a contract when the individual sells a house--signing
that he is going to sell to the city, that he will buy his house back? Can
you force someone to buy their house back?

MILLER: .
Noý

Do you give them this $15,000 and they run?

KLEMME:

No. They have to own and occupy a replacement dwelling before they are
eligible to receive the Real Property Acquisition Act money. I pay you 9
$23,000 for yaur house. You decide you want to move it. You give me a
deed, I give you a check for $23,000. You now say you want to move it,
I'll give you a bill of sale, you awn the house, you give me $500 back.
You own the house now, but you don't own the land on which it sits. You
have $22,500 plus whatever potential relocation assistance. You take your
$22,500, go out and buy a lot, build a basement, find someone to move the .0
house. When you've used up that $23,500, I'll begin to peel off part of
the relocation money to help pay the difference.

COSGROVE:

*• Improvements up to a certain amount?

KLEMME:

Only improvements necessary to comply with "decent, safe, and
sanitary" requirements and as we considere neccessary to comply with state

I and local standards and to be energy efficient. ®

COSGROVE:

My concern was: "Is it implementable? Is the relocation implcmontable?

You're aucepting that person's property, buying it. When he goes somewhere
* else, the government or city owns that piece of property. Suppose you

can't sell it?
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KLEMME:

Now I own the house. Is it movable or not? The city owns the house
and it's a solid structure? Then I'd do one of two things. Either make it
available to any member of the public at highest bid, which I'm reluctant
to do or keep that as an "inventory" house. Someone else comes along whose
house isn't movable and they may buy that house I have in inventory because
its owner rejected it. That's a very good method to use when you have
renters who want to become homeowners. You can usually move a house and

'i" set it up at lower cost than buying one on the market. Renters who haven't
much cash will buy a lot for $500 and move such a house.

6 oI
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ABSTRACT

Nonstructural flood control schemes necessitate close liaison and
cooperation between institutions concerned. The land use regulation
system for flood plains in England and Wales is reviewed and factors
which contribute to unwise urban development on flood plains are
analysed. These include poor appreciation of areas of flood risk and
circumstances which lead to !ucal authority planning departments
"giving permission for flood plain development owing to economic
pressures. Given the existing highly complex system of land use
control, mandatory contributions towards flood control costs from
developers would red-ice the likelihood of further encroachment into
flood risk areas. li addition, changes to the grant aid system for
flood control schemes could be made such that flood proofing of

- buildings was eligible. Current flood proofing systems are
"rudimentary and despite efficient flood forecasting systems flood
warnings show small benefits since response rates are low and damage
savings are small. Nevertheless in England and Wales there are a
number of sophisticated nonstructural flood control schemes, both
existing and planned, from which other countries might usefully learn.

INTRODUCTION: THE ADMINISTRATIVE CONTEXT

It is sometimes erroneously concluded that flood control* in
Britain relies predominantly upon structural measures (Smith and Tobin
1979). In fact there are many instances of very sophisticated
nonstructural measures to reduce flood damage and loss of life, yet
these have received very little attention. In part this negle(t is a
function of transferring conclusions concerning flood Dolicies direct
from the United States, where it has been reported (White 1964) that

A.. nonstructural measures are uncommon.

*The term 'flood control' does not connote total elimination or

control of floods or total immunity from the effects of floods, as
that is rarely economical or practical. It is intended to be
synonymous with 'flood alleviation' or the provision of' a specific
amount of flood protection.
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This paper seeks to analyse policies for non-structural flood
control in England and Wales and thereby identify lessons that may be
applicable elsewhere. However, these policies will only be clearly
understood within their administrative context, and this will be
described first.

The administration of flood control in England and Wales is the
responsibility of the Ministry of Agriculture, Fisheries and Food.
This Ministry give grants to Water Authorities to construct flood
control schemes which are planned and implemented by Regional and
Local Land Drainage** Committees. Grants are also paid to Internal
Drainage Boards which are responsible for flood control and drainage
of areas owned by their members. In ,.eariy all cases both the
Internal Drainage Boards and the Land Drainage Committees are

dominated by farmers and other landowners, and their policies often
reflect this domination. In addition, however, flood control on
certain minor watercourses is the responsibility of local District
Councils, which are elected local authorities with other duties such
as education and transport. Furthermore, the Greater London Council
has the major responsibility for flood control within its area.
Highway and canal authorities also have responsibilities in this
field. The administrative system is highly complex although of prime
itnportance is the Ministry of Agriculture, Fisheries and Food so that
policies and practices supported here are of particular significance.

'9.

Whereas flood control is clearly dominated by the Ministry of
-. Agriculture, Fisheries and Food most land use control is in the hands

of the District Councils. Strategic land use issues--such as the
siting of major new developments--are the responsibility of County

-E Councils but Districts implement the control of minor developments on
a day-to-day basis. County Councils are also responsible for
emergency services including flood relief and, in turn they are
responsible to the Department of the Environment for tmost of their
functions. Thus in England and Wales we have two government
departments, 45 counties, 385 Districts, 10 Water Authorities, 310
Internal Drainange Boards and 29 Local Land Drainange Committees all
with responsibilities in the flood control field. Given this
complexity, the success with flood control in this country is
commendable and a tribute to many years of concern to reduce flood
damages and poor agricultural drainage (Burton 1961).

• In England and Wales the term 'land drainage' embraces flood
alleviatioi.
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v -LAND USE CONTROL ON FLOOD PLAINS IN ENGLAND AND WALES

A major element in policies to reduc, flood losses in England and
Wales is the control of development in areas liable to flooding. For
the purpose of such development control, development is defined as
"the carrying out of building, engineering, mining or other operations
in, on or over land, or the making of any material change in the use
of any building or land" (Gilg 1978, 69). The major thrust of
development control is certainly not aimed at flood control but at
reducing the urbanisation of the countryside. Nevertheless flood
control is an important side effect of these all-embracing powers
(Sterland and Nixon 1972).

The land use development control system was initiated by the Town
and Country Planning Act 1947 and essentially has two components: the
development plan and the processing of development applications (this
latter stage is often termed development control). The development
plan is prepared by County and District Councils as a result of a
survey of the land use of their area and a projection of land use
trends and plans for the area. It is subject to central government
"scrutiny such that Ministers may modify development plans to accord
"with national rather than just local priorities. The development
plans produced by local authority planning departments between 1947
and 1968 were highly detailed but since then the system has been
"modified to reduce central government involvement. Counties now
produce general structure plans which are subject to scrutiny by the
structure plan. In all cases the plans are intended to indicate which
areas are to be left undeveloped, the areas already developed but
unlikely to undergo further major change, and land likely to undergo
major change (i.e., development) and thus needing the production of a

%AIL special detailed plan.

When the development plan is accepted by central government it i3

implemented by the local authority. The main mechanism of
"implementation is the power of the local authority to refuse
permission to develop land ('planning permission') which is not
designated for development in the development plan. In addition, the
local authority has the power to refuse planning permission if the
development is not considered suitable for the area in question,
irrespective of the development plan. Planning permission can be

conditional upon certain design details for the buildings concerned,
but the developer can appeal to the Secretary of State for the
Environment against either refusal of planning permission or
conditions imposed (Figure 1). The Secretary of State, therefore, has
to decide whether to grant planning permission, and this decision is

*i usually based on a public inquiry or written representations (Gilg
1978). In general the development control system has worked well
since 1947 and has exerted a substantial influence on the development
of the countryside in England and Wales.

With regard to flood control, the land use regulation operates
with a system of designating areas liable to flooding and referring
applications for development in these areas from the local planning
authority to the Water Authority. Generally planning authorities have
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policies discouraging development in these locations and planning
permissions are refused on the grounds of flood risk. For example,

many development plans devised under the Town and Country Planning Act
1947 show the limits of known flooding; in south east England these
are commonly the limits of the 1947 event (Surrey County Council 19;
Collins et al 1970). The recent structure plan for Essex (Booth 1978)
acknowledges the "significant risk of flooding in Essex" and that "it
is impractical to expect to alleviate all risk of flooding and
"therefore more realistic to ensure that life and property is protected
by locating development outside the areas of risk. Therefore
"proposils for development within flood plains of watercourses and "
coastal areas will not normally be permitted" (Booth 1978,167).

Applications for developzr-nL in flood risk areas should be
-referred to Water Authorities for comment and advice. The Water
Authority can thereby judge the effect of the development on river
"flow, especially if land levels have been raised to prevent flood
damage, and advise the planning authority whether the latter should .give planning permission. Government Circulars 1947, 1962 and 1969

(Ministry of Housing and Local Government 1969) both clarified and
emphasised the need for close liaison between the authorities
concerned, to ensure careful regard to flooding problems when
development decisions are made.

In general the system of land use regulation has worked
reasonably well. The result is that there is relatively little
post-1947 development on flood plains, although striking and
"spectacular exceptions have tended to mask the general picture (Hollis
1974). A familiar picture in flood plain locations is housing or
industrial development stretching just to the edge of flood plains and

thereby avoiding the main flood way. Nevertheless there have been
.- - problems. Principal amongst these have been the problem of
"" - ascertaining areas at risk from flooding and also the non-mandatory

"system whereby the Water Authority has power only to advise the
- planning authority but not itself to prohibit the development. These

two problems will be considered in turn.

Until recently flood extent data has not been collected
systematically. Maps of areas thought to involve flood risk were
lodged with planning departments, to be used as a basis for referring
planning applications to Water Authorities, but these maps were often
based on sparse information and incomplete surveys. In addition these
maps tend to show areas protected by flood control schemes as having
no residual flood problems. For example, at Nottingham a scheme has
been installed and development has subsequently been allowed in the

L . area thereby protected (Penning-Rowsell and Parker 1974).

Considerable improvements in the quality of flood extent data are
under way. Section 24 (5) of the Water Act 1973 requires Water
Authorities to undertake 'surveys of their areas in relation to their
drainage (including fl.ood protection) functions'. Guidance notes

"issued by the Ministry of Agriculture, Fisheries and Food (1974)
indicated that these surveys are to be very comprehensive and record
all known areas liable to flooding (Table I). Early opposition to the
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TABLE 1

SUMMARY OF SECTION 21(5) SURVEYS OF LAND DRAINAGE AND FLOODING
PROBLEMS IN ENGLAND AND WALES*

Mapped data (scale 2:25,000)

1, Main river Existing
2. Internal Drainage Board areas and adopted watercourses and
3. Other problem watercourses proposed
4. Irrigation channels
5. Pumping stations
6. Sluices
7. Weirs Existing
8. Gauging stations and

(a) High flow proposed

(b) Flood warning

Ooer lays
1. Areas liable to flood

(a) Normal flood plains
(b) at risk from breached defenses
(c) at risk from subsidence
I d) in risk of permanent inundation 9W
(e) liable to flood more than 1 m deep

2. Areas where drainage is unsatisfactory (inadequate outfall)
3. Excessing surface runoff--existing and future
". Flood flow routes (with velocities, if they can be estimated)

"5. Flooding from culverts

7. Duration of flooding (where this can be estimated)

8. Flood plain zones, showing use (e.g. recreation, car park, agriculture)
-existing and proposed

9. Flood-proofed buildings -- existing and proposed
10. Proposed flood protection works

Tables (for each flood risk area)
1. Nature of' the problem

2. Population in areas liable to flood more than 1 m deep
3. Risk t, prnperty, e.g. '6 houses', 'radio factory', 'agriculture', 'clamn

B road'
"•. Estimated frequency (to approximate benefit/cost ratio and determine

priorities)
5. Estimated damage or improvement potential (bK)
"6. Warning systems -- existing/proposed, with estimated cost (hK)
"7. ?roposed works

(a) frequency standard
(b) Type (widen and deepen; embank; flume; pump etc.)

-- c) Estimated cost (EK)
8. Proposed flood plain zoning
9. Proposed flood proofing

10. Estimated benlefit/cost ratio
11. Priority (1, 2 or 3)
12. Proposed adoption as main river
S13. Internal Drainage Board adjustment
14•. By-low adjustment

Appendices
1. Probability -- damage graphs (with bases)

2. Sources of data, e.g. gauges, flood marks, newspaper reports, photographs
3. Outline bases of costings
4. Outline of bases of calculations of improvements to agricultural land.

Source: Ministry of Agriculture, Fisheries and Food (197:I).
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9. survey programme (Penning-Rowsell and Chatterton 1976) based on
staffing problems has largely been overcome and Water Authorities are
now presenting their survey results. These data should enable much
more rational development control of flood plain areas since planning
authorities will have full access to the survey results. There should
be no reason that these departments do not have full information on
flooding in their area (Wessex Water Authority 1979; Severn Trent
Water Authority 1978).

As discussed above, nevertheless, Water Authorities do not have

"power over land use development. District Councils are free, as
superior land use planning agencies, to ignore the advice from the
Water Authority and to give planning permission for development in

flood-prone locations. Two examples illustrate the problems here.
Firstly, serious flooding occurred at the Meadows estate in Llandudno
(Wales) in 1976 when some thirty recently constructed houses in a
small flood basin were flooded to a depth of 1 metre. The estate had
been developed with drainage works inadequate for the eventual storm
runoff flows. The Welsh Water Authority could not prevent the
development, only advise on the size of the drainage culvert. In the
authority's opinion either permission for the development of the
estate should have been refused, as had applications on previous
occasions, or the developer should have been obliged as a condition of
obtaining planning permission to contribute to the flood control
costs. In any event, planning permission was given on less exacting
terms thar these, with the result that two years later serious
flooding occurred. Now the Water Authority's Local Land Drainage
Committee is having to install the necessary flood control works at a
cost of h160,000 to rectify the situation and in effect thereby to
subsidise the private development. Many Water Authorities feel, as a
result of experiences such as these, that new legislation is needed to
compel developers to make contributions toward flood control costs if
development occurs in flood prone areas, and that more positive
regulations are needed to ensure that planning departments heed advice

given in these circumstances. There is some indication that new
legislation is contemplated in the first of these two fields
(Department of the Environment et al 1977; Cole and Penning-Rowsell
1980).

The second example concerns developm,.nt at East Molesey and is
documented by Hollis (1974). Following a public inquiry in 1960 the

Secretary of State for the Environment gave permission for development
on areas flooded in 1947 on condition that the land was raised by
0.15m, despite objections from the Thames Conservancy (forerunner of
the Thames Water Authority). Following 'exceptional' rainfalls in
September 1968 most of this dcvelopment and many other post-1947
buildings were flooded, affecting 10,000 properties, most of which

were houses. A rough estimate of the damage was I1.3 million. The

power of the Secretary of State for the Environment in the land use
regulation field, influenced no doubt by economic pressures for urban

development, had over-ruled the local planning department and the
advice of the flood control agency.
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FLOOD WARNING SYSTEMS IN ENGLAND AND WALES

The development of flood warning systems in England and Wales in
the last twenty five years has made a major contribution, along with
land use regulation, to diversifying the approach taken by river and
water authorities to flooding. Smith and Tobin (1979) argue that
technical advances in warning systems have brought about this change.
Of equal significance, however, must be certain significant flood
events whinh attracted attention to the deficiencies in existing

* warning systems. The Lynton azd Lynmouth flood disaster in 1952 (Ward
1978) and the East Coast floods of 1953, both causing con,3iderable
loss of life, initiated concern for more efficient warning systems.
Continuing flood events in the 1960s, particularly in 1968, maintained
momentum for research and dcvelopment in the techniquces of flood
forecasting and warning systems. Meanwhile the most cost-effective
flood control schemes for urban areas have, in general, been
implemented. Attention, therefore, has turned to less expensive means
of reducing flood damage, including flood warning schemes, where
structural approaches to flood control fail to pass the cost-benefit
test upon which the Ministry of Agriculture, Fisheries and Food
insists. Such flood warning schemes, however, are required to be
cost-effecti.,e such that the capital costs of installation and the
revenue costs of operation and maintenance are outweighed by the
benefits of the scheme in terms of damage reduced and lives saved as a

4 result of warnings given. Only when warning schemes are economically
viable as judged in this manner will the Ministry of Agriculture,
Fisheries and Food give grant aid towards the costs.

As a consequence, therefore, of economic pressures, technical
advances and concern over loss of life in particular flood events,
river and Water Authorities have actively developed flood warning
systems for their areas. By 1970 fifteen of the twenty nine river
"authorities had implemented some form of warning system (Porter 1970)
and after the creation of the Water Authorities in 1974 further
impetus was given to extending these systems to all arear. For
example, the Severn Trent Water Authority has developed a regional
flood forecasting system based on 100 interrogable rainfall and river
level recorders (Chatterton, Pirt and Wood 1979). These recorders are
interrogated by hydrologists during periods of heavy precipitation.
Forecasts are produced of likely river ]-vels based on rainfall/level
and level/level equations, the latter giving downstream levels once
upstream peaks are achieved.

A further extension of regional warning systems would be the
proposed national flood warning network based on radar recording of
actual precipitation. Such a system of radars would have benefits for
weather forecasting as well as flood forecasting (Freeman 1979) and
has been shown to be economically viable such that "the overall

beneitswould be very substantial, amounting to many times the cost -0
of providing and running the network" (bussell, Cole and Collier
1978). No decision has been made on the full network but further

- developments after the success of the Dee radar system (Smith and
Tobin 1979) are being made by the North West Water Authority with an
unmanned installation at Hameldon Hill in Lancashire. It is intended
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to monitor the benefits of this installation, including those from 6
flood warnings, to evaluate further the potential for a national
system (Figure 2).

The essence of an effective flood warning system, however, is not
simply its technicil excellence but the efficiency of the arrangements
for disseminating the warning to potential flood victims and the '
accuracy with which floods are forecast and false warnings are
avoided. Here inter-institutional cooperation is essential. Given
the relative rarity of flood events and the number of organisations
involved there is considerable potential for confusion and breaks in
the necessary lines of communication. First of all the Meteorological
Office collects information on soil moisture deficit and with radar m
and satelites monitors rainstorm tracks. Information is passed to
Water Authorities who monitor river levels and issues warnings of
impending flooding to the police and local authorities. These in turn
pass messages to industrialists and shopkeepers, those living in flood
plain areas and to farmers. If the later stag~s in the warning
process are deficient then the efficiency of the techniques for O
monitoring rainfall and river levels is to no avail; indeed, the most
important link in the chain of communication is the last, whereby
local policemen and neighbours ensure that all those potentially
affected are properly informed.

The complexity of the warning process is illustrated by two 0
examples. Firstly, Harding and Parker (1971, 1976) have recorded the
complete warning system for Shrewsbury. The town has a long flood
history and until recently has not warranted a structural flood
alleviation scheme owing to insufficient benefits to justify the
considerable cost. However, a warning system has evolved, assisted by
the long lag time between rainfall observation and flooding in the -
town (24 to 36 hours) (Figure 3). The most notable features of the
system are the panels of messengers which liaise with flood wardens in
the event of breakdown of telephone communication, and a furniture
removal system organised by the local authority to reduce flood
losses. The removal system takes 2-3 hours and owing to the number of
floods experienced in the town it operates with considerable -
"efficiency and public suppnrt.

"The second example of the complexity of flood warning systems
concerns London where there is a serious risk of inundation from the
sea when high tides and storm surges occur in combination (Homer
1978). A sophisticated warning system linked to the headquarters of
the Meteorological Office at Bracknell is organisad by the Greater
London Council. The system involves a Flood Control Centre which
moriitor6 sea levels and storm conditions, regional centres which
receive warnings and pass them on to neighbourhood flood wardens, and
a series of flood emergency routines to alert public transport
services--and particularly the underground railway system--the police,
local authorities and voluntary relief organisations. In advance of
the construction of a flood defence scheme including an estuarine
barrage this warning system is of considerable importance and the
Greater London Council has mounted a publicity campaign to increase

* public awareness of the system and has organised a number of trial
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operations of the system. The latter has only been of limited success 0

since members of the public appear indifferent to such 'trial runs'.

FLOOD WARNINGS AND FLOOD DAMAGE REDUCTION

The Shrewsbury and London flood warning schemes are exceptional
in England and Wales in so far as a long period is available for
warning potential flood victims. In general the time available is
much less than 24 hours, owing to the hydrologically 'flashy' nature
of the catchments and the shortness of rivers. Therefore the lag
between rainfall peak and flood peak is often less than 4 hours and
such short lead times are liable to make warnings systems inefficient,

J or indeed ineffective, when measured 2n terms of damage reduced.
Inefficiency may be compounded by both lack of awareness and breaks in
communication links. For example, Smith and Tobin (1979) report that
44 percent of the householders in the flood prone area of Carlisle had
moved there since the previous flood, and that therefore many of the
potential flood victims were unaware of the warning system and how to
react. Similarly they report that for an industrial estate in the
same town eleven out of the eighteen industrial concerns had changed
ownership or moved within a six-year period, including three
"establishments wliich were key links in the communication chain.

"To obtain a clearer picture of the actual effectiveness of flood

4 warning schemes in general. an investigation was undertaken to
interview those who had received warnings. The aim of the survey was
to determine the type of reactions made by such people and to gauge " 1

"how much damage, on average, was saved as a result of the flood
warnings (Penning-Rowsell et al 1978). In total, surveys were
undertaken in thirteen locations in England and Wales, covering a wide
range of flood circumstances. Thus, information was obtained from

Shrewsbury, with its long warning lead time, as well as locations such
as Appleby (Cumbria) where warnings are generally 7 to 8 hours. Some
data are also available for floods which occur almost immediately
after a warning is issues. The results of these surveys are

aggregated for discussion here and reference made to the effect of
A warning lead time where appropriate.

The results of this survey (Tables II-VI) show that respondents
"fall into three broad categories: those whc receive a warning but do
not react; those wnc, react by preventing water entering their
property; and those who react by raising valuables and other household
effects within their property to reduce damage. The last two
categories overlap because some people try initially to prevent flood
waters entering their property but, finding this unsuccessful, then
concentrate on damage reduction through moving or- removing house
contents.

4 The number of people who are unable or otherwise fail to react to
flood warnings is highly significant. Overall, 46 percent of those
who did receive a warning did not react. The reasuns for this
inaction are various (Table III) but clearly skepticism owing to
previous false warnings and old age or infirmity are important. This

proportion not reacting may well be somewhat higher than would be

I
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STABLE II

ANALYSIS OF RESPONSE TO FLOOD WARNINGS IN SURVEY OF NINE
LOCATIONS IN ENGLAND AND WALES(1)

Received flood Miscel-
warning laneous

Did not Did react

react with with damage

damage reducing
reducing actions
actions

Southwest England locations (2) 36 22 4
Cumbria(3) 1 7 1
Locations in the Midlands of England(4) 11 14 8

"Totals 48 43 13
Percent 46.2 41.3 12.5

(1) For more details see Penning-Rowsell et al 1978 (Table 2).
(2) Weare Gifford; Barnstaple; Bideford; Coombe Martin; Braddiford.

* (3) Appleby; Keswisk.
(4) Attenborough; Newark.

TABLE III

REASONS FOR RESPONDENTS' INACTION UPON RECEIPT OF A FLOOD

WARNING(1)

Number Percent

Ill/infirm/alone 12 24
Skeptical of flood warning/false warning 25 50
Existing protection assumed adequate 5 10
Other(2) 8 16

(1) For more details see Penning-Rowsell et al 1978 (Table 3).
(2) Include3 "on standby"; "insured"; "away"; "no time".
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TABLE IV

SOME INDICATIONS OF THE EFFECTIVENESS OF EMERGENCY FLOOD
"PROOFING ACTIONS

Received warning: Took emergency actions; P
took emergency did they help to cut
flood proofing down or eliminate loss?
"actions?

Yes No No Yes No
flood

Cumbria: Appleby and Keswick 6 1 2 3 1
Midlands of England: Newark

and Attenborough 25 - 8 3 14

Total 31 1 10 6 15

a-
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TABLE V

LIKELIHOOD OF COMMON HOUSEHOLD INVENTORY ITEMS BEING MOVED
FOLLOWING A FLOOD WARNING TO REDUCE DAMAGE

S-Approximate
Household inventory item average chance of

being moved (%)

High Electric toaster
Vacuum cleaner 80

Colour television

Medium Record player/hi-fi
Three piece suite
Carpets
Dining chair-- 4
Portable electric fire
Sewing machine 60
Personal effects (books) -
Monochrome television.,]
Dining table
Occasional chair
Electric food mixer MO1

Low Electric kettle

Kitchen chair
Electric cooker
Bookcase
Electric iron 40 0
Dining chair (carver) I
Sideboard
Cai pet sweeper
Spin drier

4 Food stock

Very low Freezer 4
Washing machine
Refrigerator --1
Chest of drawers
Curtains 12
Kitchen utensils (cleaning)
Cupboard/cabinet
Clothing
Kitchen utensils (cooking)
Fitted electric fire

4 Gas cooker
Fitted gas fire .0

(-T-) For more ietails see Penning-Rowsell et al197-T-able5).

(2) This list of items is somewhat arbitrary but was designed to fit with the
flood damage data for these items in Penning-Rowsell and Chatterton
(1971).
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* TABLE VI 3

GENERALIZED DATA ON THE BENEF[TS OF FLOOD WARNINGS TO THE
AVERAGE RESIDENTIAL PROPERTY, MEASURED AS DAMAGE SAVED

Depth of Total Estimated averagedarmaje saving wi~ h flood warnin• S
flooding potential

damage(1) Up to 2 hours warning 2 to 4 hours warning
(m) h percent t percent

1.2(2) 2220 400 18 550 25
o.9(2) 2030 400 20 550 27
0.6(2) 1740 300 17 450 26
0.3(3) 908 450 50 500 55
0.1(3) 338 150 j4il 150 44

(1) From Penning-Rowsell and Chatterton (1977), Appendix 2.3.
(2) Assuming 70 percent response rate.
(3 A. suming 33 percent successful flood proofing, preventing water entering

property, and 70 percent response rate (i.e. at lower flood depths more
damage can be saved owing to the effectiveness of emergency flood
proofing).
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general for the whole of England and Wales since a number of the
surveys were conducted in parts of south west England containing

disproportionately large numbers of retired people. Nevertheless, the
general conclusion from the survey as a whole was that the rate of
response to flood warning is unlikely to be higher than 70 percent and
could be much lower where populations are elderly or when re3idents
are away (e.g. at holiday times). This figure of 70 per- cent is
higher than that used by Chatterton, Pirt and Wood (1979) who
concluded for Nottingham that response rates would be 80 percent.*

Emergency flood proofing was analysed for 33 respondents. The
indication (Table IV) is that the overwhelming majority of those
receiving flood warnings took some flood proofing action but that this
was only partially successful: 15 out of the 21 people eventually -.0

flooded said that the flood proofing actions did not "help to cut down
or eliminate loss" (Penning-Rowsell et al 1978, 11). Insufficient
time or lack of materials for flood proofing, or again inability
through age or illness, all contributed to this lack of success.

The effectiveness of emergency actions is also low in respect of e
moving or removing valuables within houses. Table V shows the items
of household inventory moved by the 43 respondents who did react with
damage reducing actions (Table II). As deduced by Chatterton, Pirt

and Wood (1979) the most rtadily moved are small items of electrical.
I I equipment and valuable items such as colour televisions. However,

many respondents reported that items moved were damaged by this moving
and other items were moved above initial flood levels but were
subsequently submerged. Often in the confused situation surrounding
floods only a few items were saved from damage because residents

waited after the warning had been officially issued by the police
before reacting to reduce damage. Commonly such respondents felt the
neud to confirm for themselves the impending flood before investing
effort in removing valuables, often because warnings had been issued
previously when no flood water appeared.

To judge the effectiveness of flood warnings, and provide data
with which to evaluate the cost--effectiveness of flood warning
systems, requires the damage saving from flood warnings to be costed.
These costs then form the benefits of the cost-benefit equdtion.
Costing such damage saving, and deriing generalised figures on the
benefits of flood warnings, is not easy. However, the survey of
household goods moved as a result of flood warning (Table V) was

designed to be compatible with the generalised data on flood damage
presented by Penning-Rowsell and Chatterton (1977) and this
facilitated deriving average damage-saving figures for different
lengths of warning and for different eventual flood depths (Table VI).
This use of different depths recognises that for major floods where
properties are flooded to 1.2 metres or more the potential for damage
saving with flood warnings is less a proportion of total damage.

* Many previous studies (e.g. Day and Lee 1976) have asild(med 100 per-

cent public response to warnings which must overemphasise Lhe betnefit'i
of flood warning systems.
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Table VI shows that for minor floods the damage-saving P

approximates to half the total potential damage*. However, for more
serious flooding the combined effect of the response rate of only 70
percent and the inability of many householders to move much of their
house contents means that damage saving is unlikely to exceed E550 per
property, or some 20 perceit of total potential damage (1977 prices).

(1 This low ptoportion accords with information on the effectiveness of S
flood warnings from other parts of England and Wales reported by
"Penning-Rowsell et al (1978) derived from surveys of Builth Wells and
Aberdare (Wales) and Bristol, Cloucester, Tewkesbury and Northwich
(England). The figure: in Table VI could be used to appraise the

* economic viability of flood warning schemes, but the relatively low
damage saving--due in part to the general lack of response to flood
warnings--to some extent counters the argument that flood warning
"systems are a substitute for structural flood alleviation schemes.

SUMMARY AND CONCLUSIONS

As discussed in more detail elsewhere (Parker and Penning-Rowsell I
1981) the system of grant-aiding flood control works by the Ministry
of Agriculture, Fisheries and Food has favoured structural approaches
to flood control. Nevertheless nonstructural approaches have not been
neglected. Two such approaches are reviewed in this paper: flood
plain land use regulation and flood warning systems.

In England and Wales there is a relatively long history of land
use control, dating from the Town and Country Planning Act 1947.

• Local authorities have the power to refuse permission for urban
- developments in areas liable to flooding. These authorities are

encouraged by central government to consult with Water Authorities
concerning such developments and for these purposes Water Authorties
provide maps of flood prone areas based on historical records.

In general this system of land use 3ontrol has worked moderately

well, although there are significant exceptions. Problems occur when
information on flood-prone areas is incomplete and where the local
authority planning department chooses to ignore the advice of the a

Water Authority. To provide more information on areas liable to
flooding Water Authorities are now conducting surveys of flooding
problems of their areas (Table I). To discourage development on flood
plains where planning departments give planning permission unwisely,
"the government is contemplating mandatory contributions from

*B developers towards land drainage and flood control costs (Department
of Environment et al 1977). Both these measures should improve theS- ]] control of development of flood plains and reduce future damage costs.

. '

• For more details of the techniques in this costing see

Penning-Rowsell et al 1978.
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.4Flood warning systems are developing in Britain in response to
public pressure following loss of life in past floods, economic
pressure since most cost-effective structural schemes have been

• "" implemented, and in response to technical developments which have -
permitted more reliable flood forecasts.

However, the effectiveness of flood warnings is relatively low,
partly because warning lead times are small since many rivers in
England and Wales are 'flashy' and short. In addition many of those
suffering flooding are unable to respond because of old age, illness
and other reasons. Survey results show response rates to be 70 per-
cent or less and that damage savings resulting from warnings of
serious flooding can be only 20 percent of total flood damage.
Ehmergency flood proofing appears relatively inefficient owing to lack "
of time during warning periods and to inadequate preparedness.

Nonstructural measures for flood control require efficient
inter-institutional cooperation. In the two examples examined this
applies to cooperation between planning authorities and water -

*]. authorities for the regulation of flood plain land use and between
water authorities and emergency services in the case of flood
warnings. Complex liaison systems have developed in both fields in

"England and Wales, but their continued efficiency is essential for
optimal flood control. In addition, minor changes to legislation

I controlling the grant aid system would encourage more effective flood
proofing schemes and help further to control unwise flood plain
"development.
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SECOND GENERAL ISSUES FORUM

Helen Ingram, Moderator

i HELEN INGRAM:

- What makes the Corps different? Why does the Corps, as an organization,
succeed? The Corps is a successful agency in the long perspective. When I
worked for the National Water Commission, David Allee, Al Smith (visiting
scholars in ASA Civil Works, at the chief's office), and I, and others, used
to get together and talk about that.

David would say, "The Corps is able to change its mission to meet the
times." Even though in its basic image it says, "We are the builders of
America; we're a construction agency, the construction arm of the Congress,"
they have nonetheless been able to change that mission as people's ideas ofa what they want to build change.

The Corps was once a transportation agency. Then it discovered flood
control. After it discovered flood control it discovered multi-objective
"planning. In more recent years, the Corps has moved into such things as urban
studies. They spent some time with pollution and waste treatment. The Corps
adds new roles and missions as it goes along, so it never works itself cut of
a job.

For a contrasting agency example, the Bureau ..f Reclamation has for some

reason been unable tc do that. In its "soul" it's an irrigation agency and as
an irrigation agriculture has become less important in the west, the bureau
hasn't thought up any new jobs it could convince itself it wanted to do.

While I'm away from the University of Arizona these three days, I've asked
my students to read a manuscript by Jean Nienumber, another of those visiting
scholars in the chief's office. She says, "The recent history of the agency
-- from 1950 to the present -- shows the same pattern of behavior. The Corpsrarely turns down an opportunity to expand its areas of responsibility. It
even (as we previously mentioned) takes challenges to its developmental

orientation as opportunities to demonstrate its responsiveness to changing
"public values."

The Corps' response to the environmental movement in the late 1960s and
early 1970s is further demonstration of the agency's flexibility, even its
innovative style. Several analysts of th' Corps' response to NEPA generally
reached the same conclusion. The Corps' response was sincere, swift, and
impressive. It incorporated the environmental issue in a manner which fcrced
the grudging respec of even its most strident cities. Its response record
was often better th,: that of federal agencies that were more overtly
conservatirnist in their orientation. That's high praise, coming from people
"who prefer tc be critics cf things rather than supporters.

That leads me to a question about ncnstructural alternatives. If the
Corps is gccd at changing its mission to meet the times, are ncnstructural
actions a good new direction for the Corps? Inr aren't they? Over the past
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few days you've said very different kinds of things: Dan Mauldin said on the
first day, "The future of nonstructural alternatives is only in combination
with structural measures. They are kind of an added bonus. The real stuff is
"still concrete." Robert Plott said, "Plans that show environmental or

economic benefits for nonstructural measures alone sit on the shelf." He
talked about projects being terminated that have only that kind of thing to
offer. Michael Burnham said the Corps "has information useful to emergencyK • planning, but that information sits on the shelf if there is no useful
structural project recommended by the plan." Another quotation: "If a
locality implements a flood preparedness plan, will it take away from the
"benefits of structural and nonstructural measures and nonstructural cream off
the benefits for the structural measures?" somebody asked. Kyle Schilling
said today that he was troubled by the federal role in a particular
nonstructural measure; in this case, I think it was floodproofing. It is an
incomplete solution; it leaves the Corps vulnerable. If they have solved the
problem, then comes a 100-year flood, they are vulnerable to having misled
"people into believing that they were safe, when they are not safe.

Well, that is one side of the argument. It is at least possible, it seems
to me, that nonstructural alternatives are very far from what Bill Donovan and

. .- Beverly Getzen called the identity of the Corps, which is an engineering kind
of identity. This agency never will be all that comfortable with this kind of
measure as something other than an add-on to what it basically does.

On the other hand, you have said some other things. There is Bill
Donovan's button that says, "The Corps Cares." We are not out to build
things, we are out to solve problems; we will solve them by whatever kinds of
tools we have, and those tools, in fact, may not be concrete tools. Then
Chuck Simpkins really enthralled me today with a beautiful story about the
role of a civil engineer. I would be proud to be that kind of civil engineer.
So my question to you is, "What do you want me to tell my students about
nonstructural alternatives, and are they part of the Corps mission?" Will
they one day be the heart of the Corps mission? Where does this stuff sit
with you? In a period, especially, of budget constraints, where you have to
push off extra addea things, is this one of the things that is going to go,
along with the other things you can no longer afford to do? I don't know how
you all afford the IWR. In talking with David Allee, he says that proves the
Corps is different. You know, they hire gadflies that make their lives
utterly miserable, and they pay them for it even in bad budgetary times.
Well, that is what I want to know. I guess, because you are panelists, you
get to tell me first, but I hope we're not just going to take these people's
word for it.

L. H. BLAKEY:

First of all, I have to thank Bill Donovan for letting me follow Helen.
You said a number of really thought-provoking things. I am trying to be

relevant, myself. It is hard to be relevant when you pointed out and made
some observations on things people have already said that put it in such a
good context. But I will try, anyway.

In a conference like this, which is oriented toward a specialized part of
a large business, you necessarily have to get very technical and talk about
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that specialized complement. When you do, you tend to get a little off track
sometimes from really why we are all in the business we are in. Bill Donovan
said it very well: that is, we're problem solvers. That is what the Corps is
all about. We are all rushing, usually to answers. That is a part of the
problem the Corps might have gotten itself into a long time ago in rushing to
answers---traditional answers. Those of us in this room now are focused on
rushing, perhaps, to unconventional answers. But the truth of the matter is
that all of us constantly--not from time to time, but as a background
"given"--have to go back to basics. That is, we're problem solvers. So the

"I .-first thing we are doing is identifying what problems are. Then, we control
what alternatives there are. The world is sort of our oyster, in the sense
that we are not barred from any legitimate things to look at, which we "scope"
as being altervatives, especially ronstructural, where ve almost have a blank
check by the Congress and president in Section 73. It doesn't really
constrain us in what nonstructural alternatives we might consider. But, in
"the sense that we can identify the solutions, we also identify the
alternatives, one of which becomes the solution.

But, in speaking of nonstructural, I think that Dan Mauldin is probably

not correct in saying that it is going to be an add-or or bolt-on or something

done in connection with something else. I don't think that is really quite
true. If you take the broad range of what planning is about today, in the
Corps of Engineers, you can sort of look at the way we are organized in a
district office and get an idea of what we are about.

We have a planning division reporting to the district engineer. The
planning division, then, is responsible for concepts and a number of things,
but essentially for recommending solutions. One of the ways of doing this is
called technical services, which, for the most part, floodplain
management-type people are brought up into. That is where you find these
people. Then you will find plan formulation people, then some technical
disciplines such as economics, environmental, and some others. But the
programs we work on can also be categorized the same way, such as technical
services, answering phones, giving advice, flood insurance studies--things of
"this nature. Then you have got, if you move along to what some of the other
people have talked about, the small projects program, Section 205, smaller,
the ongoing survey program that results in la-ge scale recommendations for-
things. If you look at all those and try to decide what's the future or
what's the application, the potential of nonstructural, you have got to
realize that it is really across the board but that the answer might be a
little different in each of these.

One of the problems in management (and I wish I saw more chiefs of
planning out here so they could hear this, but I will repeat this again when I[ have the opportunity), one of the functions of the chiefs of planning, is to
organize through the job. In so doing, if you are good at what you do, you
will organize in a very precisely defined way in that you group this group of
people one place to do one thing, another group of people somewhere else to do
something else, and you drive this wedge between them so that each knows
exactly what they are doing, so they do it well. That is only part of the
answer in organizing to get the job done. Because then, tne second thing you
must do is to integrate and differentiate these various disciplines or
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Stechniques cr missions. Then, you have to integrate it all back together.
Some managers do the first very well and neglect the second. If you properly
integrate things back together, then you will find the technical people, who
mostly are concerned with nonstructural things which can be done, have a good
bit tc say about what might be done in an ongoing survey program. You'll
find, then, that these people can be very helpful in a small project. In a
Section 205, if you left the survey program to its own devices, it might come
upon a problem for which they can't find the solution because of some
environmental or economic constraint, what have you. Terminate the effort, go
on to the remainder of the survey program, where there might be an opportunity
to do whatever it is we are supposed to be doing to solve problems. What is
left over from The menu of those in the survey program, then, might well have
its answer in a small project formulated with a large measure of ncnstructural
alternatives.

To summarize, in part, what I am saying, Helen, is that Bill Donovan is
right. We are in a business of problem solving, identifying problems,
proposing alternatives almost without limit in the sense that we can study and
recommend. You feel constrained sometimes. And we have heard people say,
"The economists have done us in right from the beginning, because they have
set up ground rules that we can't comply with and we often have exceptions tc
those." Well, that is an interesting and certainly a debatable point. Is it
true that we have, perhaps?

q#. But, if we don't like the rules, then we can work to change them. And if
you don't like the rule, you have tc ask yourself, "Why is it that I have
decided--based on some standard that I have, or objective, or some
constraint--that what it is I am trying to do is correct and the economist is
wrong?" You can say the same thing about the hydrologist, and sc on downl the
line. I think you can judge success in ncnstructural not so much cr whether a
federal project results, is built, and so forth. Maybe another criterion of
success is how, with a few federal dollars, a great amount of nonfederal
dollars could be spent to produce a substantial benefit where the problem has
occurred--that is, with the local people, cost avoidance measures, and things

Ai of that nature.

Before I spend too much time, T would like to point cut ore other thing
that I would like tc respond to that I have hearu here. Soine people ,;iid that

"[. we need more guidance on ncnstructural. We need more guidance so we know what
we can do and what we can't do and so forth. I would really rot wart tc agreewith that--and we could debate that point, tcc. I feel if you lock at the

planning guidance notebook--which, of course, is cur Bible now for plan
formulation--and some of the other things that ý,e have got, I think you have
got all the guidance you need. In fact, what it amounts to is that you have
got all the constraints that you need. I think that from that point on you
have an awful lot of flexibility to do a large number of things. Whether or
not these things are technically feasible cr rot, ard we have heard a lot said
about that, is another issue.

The heart cf the planning process is an interdisciplinary effort.
Regardless of how we are organized cr what programs we are pursuing, ie need
to make sure that the people whose 'redispcsiticn is to construct sorething
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and build something are influenced by those of us who really come from first
principles and say we want to solve the problem. The means by which we solve
the problem is only relevant as we solve it. But we don't come from a point
of view where we say that we are going to solve this problem by building

.* something structural or where we start out by saying we are going to do
* something nonstructural. What we are really up to is trying to solve

problems.

INGRAM:

* It occurs to me that you said you want to be ambidextrous; that is what I
heard you say. All of these things are part of the tools that the Corps has.
But I am still troubled because of the things I have heard which make it sound
as if nonstructural measures are going to be difficult for the Corps to
"pursue. Most of us are not ambidextrous. We are left handed or right handed,
because it is easier to do something really well if you concentrate on those

"* things that you are really good at.

I have heard, for example, that nonstructural measures will require much
more money in planning because analysis is much more site specific. You have
to collect a lot more information. Not only do you have to collect a lot more
information, but that information is of a different kind. Instead of physical
information, you have got to collect social information. People don't ever
stand still, they change their minds. They are against something, but you do

t it and then they like it. You know the story from Great Britain: a lot of
information was given out which seemed to clear it up, and then you asked the
people wrhat they're supposed to do in case of emergency; 95 percent of them
would do the wrong thing.

Those things are where it is really hard to know that, if you do
something, you are going to get the result that is predicted. That is
something that the Corps is not really used to. I guess my question is how
committed is the Corps to changing hands, to being ambidextrous in this way.

• " Is this something you really want to do? How do you feel about it? I hear
what you are saying, which is in some sense, "Yes, we do." But what do the
rest of you think?

ROBERT D. WOLFF:

"To re-enforce what Lou Blakey was saying about the various programs: When
you say, "Are we committed to doing it or can we do it .

INGRAM:

L Do you want to do it?

WOLFF:

*, What do you mean, though, [. "Do we want to do it?" Do we want to do it
as a federal project? I would s,y the answer is not necessarily "yes,"
because we have programs where we solve problems through other than federal
"projects. We have technical assistance, or maybe a small project. So the
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o arswer i5, "Yo , we, wir I (t so I ve prob I ems.*" [tier,, if' norstrue'tura[ a1 rikes
S(on s ', th'lt is the s I;,-ut i c. thirk very much so, yes. If' we want to, make

s:;r e thILt. we ha;ive Irs i riie diu (hiens: and formal i zed large-scale undert.akings,
d',n't oa l.i t-hes pro-jCts . But nonstrueturai plans or any kimd of plan that
require a large federal investment , I am not so sure that is sucoess.

1€• In other words, if the objective is, to solve problems, we have to look at

how much li.oliri ('i l assi.j;tanec is solving problems through baY
i ;t~r-uino~nt 1 it, i s;ind how much is beirg solved thro(ugh small projects or
through feder;al projto'A.s. Then take the sum of federal ard non federal

invrstmernts to ar-hieve the benef its of solving flood damage problems, rattler

than saying how many projects do we have cominig through the Board of Engineers
that recommend norstructtural seoutiors. So, if you have your sight et on the p
rig-it objective, I think, agairn, it is an ambidextrous type of situation,
whore y(,u have to lcsk at what the results are across the hoard and not just
as Fir ;is hew many federal projeeots we are reeommending.

I N,;iHAM :

Do N youM :-wtee toe",,ineal :;rvioes comning to be a much larger concern for the

(or p W?

* I arm net aI toin ical expert, but after listening to the technical

pru.-,ontiLtions, it appears to mnc that technical, services are a large part of
tile l leel damuinae redtuction s;olutionr. These would be nonstructural kinds of
nilasur[,; , or I would vall them cost avoidance measures. You don't have large

'" cap itIl rive:tni;tret.s; irstead, you have some other kind of measure that you

ir,:,t. i i ,- il.h:it oeri 'II. require federal apprcp iatrons . They're transferring

the c.-ost SOUrf•,plac(, else.

I NGR AM:

Wi, I I , rriiyb' there. is goi.ng to be lots less money for federal structural

s•o]utior; arid mach more initi.::ative is going to come from the local and the

f state Ilvevl; :,nd certainly that is what Larry sees;. Much of what the Corps

has which i: special is, that kind of" techrnical expertise er background that it

(,an mknl;ikV, ;i iabi le. Whert Hardy and 1 werrr talking, we talked about technical

servic-o:e ,rd wh;. theo Corps has in terms of technical background that other

gone' ,Ircloti:'I. have. It is as you phrased it, "practical engineering

experieri(,ri' ,i ,avying dore thinrgs ." Thern the question was, if the Corps

d.est' t m;Jirly conenrtrate on real physical projects, is it going to have that

speý1 ial logfi up in terms of technical background that makes it a special kind

of' aclono y with harticular things to :;ell. Am I stating you correctly?

HIANI)Y IIAN(:I:Y:

" "thit k I ,-aid those word:; Whether I used them to make that point, I am

r., -t, quite,, . The thing that his eorerned me here durirng the two days, and
; 1l:: (0it'l•(.;'F d t illd o z o," ? ] ~rq,(ýr t;han that jra other e a eas , i s our program and our

Si :i off W•, Iilve heard .•;om(, IAlk earlier t'day, from Bob 1Harrison, about the
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j goals of our program, and we keep talking about what the objectives
are--whether they are federal projects, whether they are solutions, and these
types of things.

Frequently, when people start talking about goals and objectives and
missions, a lot of other people get turned off and say, "That is such
high-level generalization, we don't really need to worry about that. We know
what our missions are, we know what our goals are." I don't think that is
"necessarily true. T find a real paradox in the way we approach our flood
control planning. Some of the earlier speakers who tended to talk more in
global terms about floodplain management and what the real objectives of
unified floodplain management programs were, and were intended to be, and so

Son, talked about a program objective, a national objective that is really
various as to why use the floodplain lands and these types of things, which go

L. well beyond flood control or flood damage reduction.

Yet we find ourselves in the Corps with, essentially, what I consider to
be two orientations. We have got. a project by project orientation where we go

0 in and do flood control studies that are oriented towards flood damage
reduction. By the sheer of volume of our history and the number of' projects

"" that we study, you might argue that we do that comprehensively, certain that
. we may have some influence on which areas we study.

But it is not really a program orientation. We never perceive ourselves
as having a mission to solve the nation's flood problem. It is only indirect
through what we can do with our projects. Other agencies that we interface

with--the National Weather Service, FEMA, really have a program orientation,
are really only concerned with the bigger issue. Certainly they have
limitations to their mandate, but they have a program orientation as opposed
to a project orientation.

aS
Now we in the Corps do have, through the technical services program, a

program orientation. I said something this morning and Bill Donovan, perhaps
quite properly, corrected me at lunch and said that I was completely wrong,
that I was getting on the floodplain services people, talking about their
influence, and getting involved in formulation. That is not their mission. I

* understand that and I guess what I was trying to say is, "Why isn't it their
. mission?" Why don't we find some way to blend these two programs? Can we

continue to have a project-by-project orientation on one side of the house
building projects, and then can we have a program orientation and some other

7i people that are somewhat isolated in the organization in some districts, maybe
much better integrated in others. But we are really in a more narrow field,
and that is technical services.

We keep talking about technical assistance. As I indicated earlier, we
keep backing away from technical assistance in an area of water conservation

"* supply. We have talked about technical assistance in the small hydro field
when we were doing the national hydropower study. People recognized that we

Shad an expertise in hydropower, that there were local communities that wanted P
to build them and perhaps we could provide technical assistance. Even
legislation was introduced at various times (ano never passed) to allow the
Corps to get involved in this technical assistance role. There are reasons
why it is probably controversial.
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But I also sense an awful lot of reluctance on the part of the Corps of
Engineers to get involved in this because the Corps somewhat reluctantly
"approaches being an organization that begins to lock like it has a more
"continuous programmatic planning responsibility for the nation. We feel much
more comfortable when we can put our planning in the context of a project.
It's much easier to define the federal interest in those kinds of things. I

.el would argue that someone in this country, if we're ever going to deal with the
floodplain management issue comprehensively, has got to have a programmatic
"responsibility.

And I guess what I was telling Helen earlier was that it seemed to me that
some of the other agencies -- the U.S. Geological survey, for instance --
could lay claim to having seine expertise in the area of floodplain management.

- There are a lot of scientists, hydrologists, and so on there that do a lot of
planned research. FEMA certainly has some responsibilities. The National
Weather Service has some responsibilities.

What the Corps has that none of these other organizations have, with the
possible exception of the Soil Conservation Service, is an applied engineering
practical capability. We in fact have been practicing civil engrieers --

designing, constructing, managing, operating, and planning -- and that's a
* fairly unique responsibility for someone that has the geographic and I think
S•the legal i,'andate to do some of the things that we at the Corps can do. I

think it's simply a matter of our getting more comfortable ourselves with
t these perhaps modified roles and then beginning to try to develop the support,

not only with the states and the local people but also with the congressmen
S."and administration to try to make some of these things happen. I really
"* believe that we in the Corps don't feel comfortable enough with it yet. We're

', almost like the Bureau, Helen, in my judgment, that we haven't really
convinced ourselves yet that we want to de that.

' INGRAM:

That ought to stir some comment from you people. There's a proposal. Go
"' ahead, please.

DAVID MILLER: m

"I would like to touch on a few things. First, is nonstructural a good

mission? I don't kntw from a policy standpoint. I'm a district
representative. From my standpoint -- from our district's, it's a necessary
"mission whether it's a good one or not. We don't have uny more
nonstructural projects on the books in St. Paul. However, we have a number of
structural projects where it's very clear we're not going ko be able to sell
those projects without nonstructural components. I think that the future for

nonstructural may be much more in the area of mixed strategy plans than it is
in pure nonstructural plans. And 1 think, because it's becoming more

. difficult to sell the big engineering solutions, it's going to be neoessarySthat we design a mix of more modest engineer ing scluti,,ns combined with

nonstructural solutions.

Are we rushing to nonstructural answers? No; we're being dr:igged. I:i the
economi3t wrong? No, I don't think so. The economist at least in one sense

*00

*



is applying in L very good way the rules the economist has to apply. I think *0
if the civil engineer and the soc'ologist and the biologist do not work with
the economist to help him see that he doesn't define the total reality, then
we're as wrong as he is.

And, finally, is technical assistance good or bad? Again, from a
practical standpoint, I like to keep busy; so does my district. We have
technical assistance projects now that are an expanding portion of our work
load even though our traditional planning work load is shrinking. I think
we're doing something worthwhile there. We're doing pilot water supply
projects for the state of Wisconsin. We're doing studies to determine the
effectiveness of wetland preservation programs for the state of Minnesota;

U We're helping the state of Minnesota to determine how to keep urban wetlands
from being developed. I think those are all worthwhile things. Some might
not think those are things we're supposed to be doing, but they are things we
have an ability to do, they're things people want us to do, they're things
that keep us busy; and we're going to continue to do them to the extent that
there is a need and there are resources available.

WILLIAM J. D)ONOVAN:

I would like to respond just briefly to Randy, not to disagree with hini
but to open up at least in an objective way. fie mentioned the idea of why the
technical services or the FPMS function is separate from the regular project
planning formulation activities within the Corp system; and he's questioning
whether it's correct or not. I don't want to address whether it is or not. I
happen to manage the Flood Plain Management Services program for Dr. BlaKey as
one of his program area responsibilities, and there are people in the room --
certainly my predecessor, George Phippen -- who might want to pick up on this
comment. He has a lot better backgrcund from an earlier time than I do. I've -%7."
more or less seen things from the formulation point of view, and I've been
happy to move into this other area of work. It's certainly not unrelated to
planning -- quite the contrary.

It's too bad Jim Goddard has left the room, because he was brought into
the Corp in the early days to help establish the Flood Plain Management
Services Program -- a technical seivines program, if you will -- based on his 0long experience at the Tennessee Valley Authority. But the essential concern,

. as I understand it (and George might want to amend this or extend my comment),
was that if' that program (the technical services program, which is
nonstructural in orientation) in those early days was not set up separate and
apart from the larger planning project structure orientation of the Corp, it

*• would have been absorbed into that in the sense that it would not have been
able to develop its skills and provide the services that are directed by
Congress.

It may be that at this stage in the game you're raising the question (arid,
Randy, it is a valid question to raise) should it be separate Lt this time?
"We're getting it started"--that was a way to look at it. In lact, it was .
originally proposed and I think originally established (but for a short period
of time) in the office of policy rather than under the chief of planning. I
don't know if' George wants to amend or extend my comments in that regard.

I - "
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GEORGE PHIPPEN:

I'll see first , Bill, who among your present staff wants to say something.

DONOVAN:

Okay. They can speak up if they wish to.

JOHN BREADEN:

Two observations. One is that I noticed that in the '70s it was open
"season on the environmentalists; in the '80s, it seems to be open season on
the economists.

INGRAM:

That's all right. They'll be okay.

BREADEN:

The second thing is, if we're really serious about floodplain management
and nonstructural measures (w, have about 10 to 15 unfavorable reports at the
board at the present tire), then we should have no such thing as an
unfavorable report or a negative report in those terms. Every report would be
a positive report with positive recommendations that Congress oan see and act
upon. That would encourage a wave of turning the corner on our thinking in
nonstructural measures.

INGRAM:

It does seem to me you've identified, in this last couple of exchanges,

some key elements about what is really the mission of an agency. A mission
"has got to be more than what they say it is. It alsothas to be one where all
the incentives are to do that thing. And it seems to me, Bill, that there is
a point at which technical services are protected, isolated so that they're
not absorbed by other people, so that they can go off and do tneir own thing.
Then there is a point at which they are isolated so that they don't
contaminate the rest of the business. And you've got to know at what point
they are being isolated for their own good or for the good of the agency.

"I think back about ihe analysis done about environmental impact
statements. In many agencies those people who wrote environmental impact

* statements were put in separate offices away from the main business; the
impact statements went to them, they worked on them, they left the agency, and
really the whole agency never got involved in that kind of business. In such

"[ •circumstances--arid that was not true of the Corp--one could say that
"environment really wasn't and never became a part of' that agencyts mission.

So when you tell me that being dragged into nonstructural, technical
services is good to do because you've got to do some business and there's some
ousiness there, that Is answering my question. I don't know if that's what
you particularly wanted me to hear, and it certainly doesn't sound much like

9 .
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* Randy sounds when he talks about this buAincss, so I'm still getting two
messages.

KYLE SCHILLING:

I think the cutting edge of this issue is where you match up the GI
program to technical services. You've got GI studies because there's a
problem there. Like you said, we're problem solvers. But the GI program is
designed on specific authorizations and funding over a set period of time for

% a study. Originally they were supposed to be projects; now we're saying maybe
they won't have to be. Yet we're running them the same way. We end up with a
report. John even said, "Maybe we shouldn't have regative reports." But, the

I * end product is still a report that way, and what the locals are left with is a
problem that we've written a report on, told them what to do about, and then
3aid, "Sorry, our money is gone. You guys will have to do something."
There's no continuity in the exchange of information, the dialogue, the
helpful assistance in getting something implemented.

There's a parallel to this--the Urban Studies Program. Many people view p
the Urban Studies Program ao a failure because it didn't produce many
traditional projects. But in some studies I did a number of years back, where
I went out and interviewed local people who were involved in the Urban Studies
Program, they viewed it as a success because of the dynamics of the people
interactions. What they regretted was a termination of the studies with a
report and then no continuing contact for interpretation of those data to work h
with them to implement solutions to their problems. They needed technical
assistance, a follow-ci match-up program. We've got GI studies that terminate
in reports and we've got a technical assistance program that somehow are not
matched. I think that's the crux of the issue.

INGRAM:

Is there any money to circulate negative reports that have in them useful
information for other communities?

BREADEN:
AL=

I just wanted to make a response. I wasn't trying to say that we should
do just anything that pays us. If I understand the Corp correctly, we're a
water resources planning, management, construction agency. I work in the
planning divi3ion. I work on water resources planning. I think the examples
I gave in technical assistance all can be interpreted by everyone here as
water resources planning. They're not the traditional kinds of water
resources planning we used to do in St. Paul when we had a lot of' big
structural projects--big structural flood control projects--and that was
appropriate because those were the most pressing problems. I would submit
thaL we resolve maybe most of those large pressing problems, and we're getting
into the business of exploring those other areas of water resources management

* that we're particularly competent to assist our constituents in. P
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_ TONY LANIER:

T think as a planner in the district that I see the Corp spending money to
solve problems from a planning standpoint. Ore of these badges that we have
as an organization is that we see the solutions and we can carry out the
construction work necessary to solve the problem. Technical assistance is
valuable if it is used. The problem I see at times is that great amounts of
money are spent gathering data and saying here is a solution to a problem, and
the local ag-ncies do not have the funds to solve the problem without federal
assistance; hat at times is a waste of money.

BREADEN :

It seems to me that we want decisions at the lowest possible level, where
in fact state and local governments can solve problems; of course, they're

" ."going to have to OL willing to do it and spend the money. But that's what we
ow.,oug-t to do. The idea that every report coming to Washington go to Congress
recommending some solution doesn't make sense to me. Basically we're talking

2 A about the federal goverr'nent handling its role as a part of a larger equation
, state aad local 7overnments, who are predominately in the water resources

S,. usiness to begin wiJh. Staristieally, the federal government only has a

small share of what's spent in this country cn the infrastructure and water
resources pollution control across the board.

. V.-.,)"So, basiclly, in terms of looking at negative reports, I guess I reject

this notion that negative reports from our standpoint in Washington represent
,Pm a negative attitude at the district level of not communicating with local

interests and not transferring information. Wa just happen to have an
Y. :• 'institutional process for favorable reports to go to Congress and get specific

ithor Lation. But that's not to :s;ay, If you don't have anything to recommend
'-, uongress to do, that the trans.fer of information and Ieeping deeLsions and
'.,'piementation at the lower levels of governments isn't important. Whether

'.3 new federalism or old federalism, it's a decentralized approach to water
.asources,

Me other point I wanted to )ring up is technical assistance versus point
,.,; ef formulation, I guess to take a little philoscphical approach to where do

you sow the seeds of programs. How do pr, zrams grow? And, as Helen brought
out, now lid the Corps of Engineers' program grow over the years? Did we

S.vritt:. language up ano put it in a 1936 flood con, trol act and generate a flomd
,:Iontr(-1 :)rogr-am? No, there 7,13, a national need there. The Corp of Engineers

wao pui. 'I (le business b'.cause oi' the*!> large floods and a national need.

it ju:.' :u-, to me that while technical assistance may be looked upon at

ant partic ia- t.ime as being not really what the Corp is mainly about, how are
we going i.o bt.- 'ome a ':'ture water ageney in the areas where the country needs

"Lr itn¶ nce ? Perhaps by having districts do things that rig), now ar' uff line

but 20 years from now may be in the main-zt.reum. It seems to me that Vhile, to
'.s,, people we failed in the Urban Studie.s Program in doing software planning

and never came up with a major program, those are the risks we're going to
"take, od te or'ght to continue to take those risks at the district level to

It do c logs t~ha' d(.velclp.
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9.---. But it just seems to me you've got to work it both ways. There may be
something Congress will say we need to do, like the dam inspection program,

and we'll all run out and inspect dams. Other times it seems to me you have to

go both ways. You've got to at the grassroots level do your job and do it
well for whatever there is locally, and maybe that will develop into some kind
of national program. I think wc can't reject either course of action.

GRANT KELLY:

I guess I'm harkening back to Bill Donovan's parting words of the morning
session. They seem to be constraining us. Tho constraint was that we are

working within the framework of the plan formulation process, and FPMS is
there but it's kind of over here, and the issues today are plan formulation.
I suspect that we may be ruling out a possible problem-sclving tool by taking
that position. And Bob just finished saying that by making taat statement,
"making that constraint, and trying to force the problem solving of
nonstructural alternatives through the plan formulation process, you are

arbitrarily ruling out the technical assistance in floodplain management as an
avenue for effecting those solutions.

K "Second observation: I would be very interested in hearing whether any(ne

on the panel this aftezrnoon sees a clear distinction in policy that may be
necessary between nonstructural solutions to residential problems on the

floodplain versus those on the commercial-industrial plains. I see that
distinction. I see it becoming clearer and clearer. There are total

distinctions in public safety issues; there are distinctions in available
capital; there are distinctions in the ability of those two parts of the
private sector to effectively make rational decisions and implement those
decisions with their own investment capital. I'd be interested in hearing
whether anyone sees that growing distinction or need for different policies.

DONOVAN:

May I respond to the first part, Helen. I'm glad you brought that up.

So there's no misperception of what I said, I was focusing on the attertion--
predominant attention--of the seminar on ti-. .)roject formulation process; this
is not fundamentally an FPMS3 meeting. This is not withdrawing from a concern
that we have to have a focus on FPMS services. Obviously, I manage that

program for Dr. Blakey. Arnd also I might say, going on beyond that, that
we're talking about technical services, and FPMS is part of that so-called

Section 22 authority, which is a much broader type of technical assistance
authority that can relate to the Corp when it has sufficient funds. Of

course, it's not a hi.ghly funded program. There's a cap of $4 million on it
which it never even got to begin with. There's about $2.2 million now where
the Corp through its districts can assist any state within the framework of a
state comprehensive plan.

I would say a possibte future--something IT been pondering for some
T'_ time, and Larry Larson mall disagree with me--is that we come into what I would

call a state ascendancy. The state ascendancy and water resources
pl.anning -whether that is going to be very real or not remains to be seen;
that is, in the laws. I no•tice some states are highly oompetent; they are a
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handful. Then there's a mid level of mixed skill.s, and there's a lower level
"that has very few skills in the larger planning. They have some skills, but I
think they'll need technical assistance, and I can see it as an expanded area
of Corps assistance within the floodplain management context as well as ether
situations.

SMy focus was on the formulation process for, say, Corp projects in the
ordinary sense. But feasibility studies you can take in that context--fine.
FPMS people are n.)t assigned to work in that context. They have information,
knowledge, skills, and ability that could be used that way, but I was trying
"to separate the FPMS thrust as such, as a program, from ordinary Corps project
formulation. Maybe I didn't make that clear and maybe I still haven't made it

j clear.

INGRAM:

"How about the other distinction? The policy distinction -- residential,
commercial?

HACGHEY:

I've got the real answer to this one, and that is to ask Don Duncan, who's
from the office of policy, if he won't say something about the difference
between the residential and commercial policy in the floodplain.

DONALD DUNCAN:

I'd like to hear some more about what factors you're tal king about.
. Obviously there's some choke factor on limited benefits to liit2d

beneficiaries. If that's what you're referring to, that's one thing.

B-BREADEN:

I guess what I'm referring to is my perception of the ability to a great
- extent of the industrial-commercial marketplace to look al'ter itself in the

area of reducing its own flood losses. It has the investment capital, it hasa• the tax structure that allows it to spend its money and retrieve on
investment. It has the capability of evaluating rational decisions on returns
on its investments. It has got the wherewithal to return some capital to put
into it. It has the ability to make these decisions on its own and implementL j them unconstrained for study process in a study time frame within any
regulations as to what level of protection we must advise or must recommend.

I see, on the other hand, a vast residential marketplace in the private
sector that has none of those capabilities and probably can use some sort ofSservice. And what I'm suggesting here is the possibility of developing a
policy that recognizes those distinctions and peussJbiy reacLs differertly to a
floodp]tain problem, a flooding problem that involves commercial-industrial

6 structures versas another one that invelves primarily residential structures.
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.* JEROME PETERSON:

I'm with the FPMS branch at OCE. I've been there since 1969, and I guess
I'm a little bit frustrated by some of the conversation. Let me give you my
perspective. When the Flood Plain Management Service Program first started,
it was a new program in that it had a very broad law to go by .;o we were
pretty flexible in what we could provide. And out of that activity came a

" very strong concentration of nonstructural measures. We became the center of
expertise within the Corps on n( structural measures. But all the way through
it was recognized that a structural measure could also be a solution for a
local organization. And it was the law and the program which provided a
direct respon:.e. In other wordi, a community, a state that had a need for
technical information could come directly into the Corps, have the answer
provided, and go directly out. It would not have to weave its way through the
bureaucracy and was a quick response. And because of that responsiveness it
"was always very important to keep it as a readily identifiable organization so

it would not be tied into a lot of other programs.

0 In the current situation, however, we're all aware of the decreasiný,
funding and decreasing manpower. I'm afraid that in many offices we no longer
have that isolated capability. For your benefit, the Flood Plain Management
Program was set up with an identifiable feature at OCE at the division and at
the district level. But now, with the restrictions in funding cnd manpower,
there have been many of the oiganizations that have been combined with other
planning elements within the district offices. So I think we're not out of
the mainstream anymore; in some cases we're very much into the mainstream to
the point where the identification of the program responsiveness is being
hampered, and my concern is that perhaps in some offices it might be lost.
"This would be a loss of a responsiveness to the public which I think the Corp
has been very successful with in the past. Whether it continues to suffer the
same problem, future budget situ'tions can only dictate.

"In getting back to the responsiveness under the Flood Plain Management
Services Program, right now it's obvious to me that a' great portion of all our
questions on technical assistance are being generated by the national flood
insurance program. So there is a direct relationship between both programs.
I think again, if I may restate--the key thing in FPMS is not necessarily to
"completely combine them with other activities but to utilize the expertise
that's there to the maximum extent possible without destroying the program.
But keep the FPMS as a readily identifiable feature so we can maintain this
relationship with states and local people that we've been so successful with.

-• INGRAM:

Very helpful set of comments. Randy, do you have a reaction to this?

HANCHEY:

No.
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__ BLAKEY: 3,

What Jerry is saying is exactly right; it's said a little bit differently
than what I said, but I hope it reinforces what I said. And he's speaking
from the standpoint cf a manager. If you're going to manage something, you've
got to differentiate and you've got tc integrate, and those are the two things
you must do. So you decide what your jobs are--your various tasks--and you,
the manager, have almost total flexibility to decide that. And once you've
grouped everything you do with labels and identified, then you go about the
process of carving things up and separating in a permanent way such things as
technical services, FPMS, plan formulation.

But that's half the jcL, having done that, then you have to integrate it
back together again. If you do neither, you wind up with a mess, you wind up
with something that does nothing" you wind up with an organization unable to
respond to its different missions as you just .articulated them and unable tc
provide anything. So you've got to have a differentiation, and then the
biggest challenge becomes how do you integrate it.

I guess that's sort of what everybody's saying here. How dc we integrate
nonstructural in the plan formulation? That seems to bE a big problem in Corp
districts. Jerry's po-inting cut that there's also a problem where we've lost
our identity in terms of tech services, FPMS, in some of the smaller districts
because that organizational element doesn't exist anC therefore we're not very

q •'good anymore at FPMS. Although we may well have some tiings integrated, we
don't have that differentiation that allows us to execute that part of the
program well. What I percei'-e as hearing--and you're right--is this problem
of integrating things back together, getting the people who might consider
themselves dam builders to consider nonstructural or getting those people who
have lost sight of what we're all doing (which is solving problems) to
consider this just one more tool. But that's, I think, what you're saying.

ROBERT POST:

I guess I'd like to be able to make the last comment on this discussion
with respect to whether or not we'-e integrating the floodplain people or what
you said, Lou, is working. The St. Paul District, for example, having formed
a planning division, has brought its floodplain management people into the
planning division where, of course, they belong, and they are combined with
small projects and a few other types of services. Those people are
communicating back and forth, and it's working. I think it will work even
better in the future as we get used to each other. So I really think we're
spending a lot cf time and energy cn a problem that has recently been taken
care of with respect to forming m•,ny of the planning divisions, and I'd like

A, .to see us move on to other topics.

INGRAM:

V 4 Did that foreclose the question? Do you still want us tc gc ahead?

I
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LAWRENCE FLANAGAN:

I disagree about taking all the flcodplain management units and putting
them back in other areas. I think the units have quite a lot to offer. I
think that from what I've heard here these past few days that many of the

I Inonstructural solutions can best be handled through FPMS. I would like to say
to Dr. Blakey and General Gay that with the level of funding we're at right p
now, we might not have floodplain management units in even some of our bigger
districts by the end of the year. We are hurting for funds desparately.

ART HARNISCH:

Back in the late '60s, early '70s, Gilbert White stopped in at Seattle.
We got into a bull session with him and he said, "Boy, you guys (meaning the
Corps) are really shakers and movers. If somebody wants to get something[ done, get the Corps in." He said, "I think the future of the Corps is really
in being a catalyst in getting everybody together, going 'in one direction."
And I think that's becoming more and more apparent today, with a lot of
federal agencies into water resources. A lot of state agencies are in water p
resources, counties are into it, cities are into it. I can see where the

S"Corps can get in there, be a catalyst, help put things together, and use its
technical expertise; rather than build up construction and design expertise,
maybe concentrate on people-to-people expertise, working with people in how to
get people moving, rather than the construction part of it.

. INGRA:

What you're just saying relates to the whole question of scarce resources.
Going back to my academic storytelling, you know that the literature says that
one of the reasons why the Corp is successful is because it's a redundant
organization. There are tables that show budgets, personnel of the Corps
versus other ratural resources agencies like the Bureau of Reclamation, the
Soil Conservation Service, other agencies - and clearly the Corp does better.
One 'f the papers is entitled "The Rich get Richer." Well, rich agencies
simply are able to experiment with new possibilities to allocate some of theirI resources somewhere else because they still have resources to do their core
mission -- you know, the main thing. And I guess one of the questions raised
here by some remarks is whether or not decremental budgeting, the decrease in
resources, doesn't mean that those possibilities of being innovative aren't
becoming constrained. I don't know whether or not scarcity of resources
prompts innovation. I have a feeling that it's at least as likely that the
new interesting things get dropped.

CHARLES EDWARD SIMPKINS:

Just a little piece of organizational theory that has been bugging rite for
a few minutes. Several people have already picked back up on what Bob Wolff
said and what Jerry Peterson said. If we're in a bind as an organization
because of scarce resources. I don't know if FPMS is one of the sensors. sc
to speak, for scanning the environment for the purposes of opportunity
detection, and that sort of thing. I won't go into the full jargon, of
organizational contextual theory. But, if you're cutting you had better be

, " " p
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F I careful that if FPMS is important as one of those scanning, boundary kind of

devices in your organization, if you're lopping these off systematically,
you'd better be sure that something else does what Bob Wolff says FPMS
possibly does, or the Urban Studies Program did, or you won't have any money
to worry about in a decade or so.

So it seems smart now to dump a non-mainstream, non-decision making part
of the organization which isn't as vital or powerful or glamorous as plan
formulation. But if you knock off everything with that function in terms of
sensing opportunity and discovering it, elaborating it, teaching the societal
environment about your capabilities, you're dead.

INGRAM:

Very well stated. The only trouble is it's sometimes pretty difficult to
distinguish between what's a sensing part of the organization that's out there
doing something different, and what's something which is dispensable.

SIMPKINS:

You have to know. You can't be wrong.

INGPAM:

You have to think hard about that question. All right, there were some
other comments.

BEVERLY GETZEN:

One of the things that seems to me to be an advantage of trying to
integrate floodplain management people into the mainstream of planning is that -'
quite often I've found a dramatic difference between the types of non-
structural measures that the FPMS people might tell locals were implementable
and good plan- and the ones that stood up against rigorous Corp review if they
were part of the mainstream activity -- if they were going to be incorporated
into the GI programs. And I think that the FPMS people purposely or
accidentally were in some way left out of the ongoing rigorous standards to 0
which everything else was subjected, and they needed to learn that process so

the ncnstructura.. mpasures they deal with could then become recommendable if
we could find a local sponsor. A lot of them fail to stand up once you
subject them to an economic and technical review. Any reaction?

INGRAM:

Well, it seem3 my next agenda item was to move on to your rigorous
.tandards and to quote some people that say the rigorous standards are not
rigorous, they're biased, and biased against ricnstructural kinds of solutions.
Do the solutions have to ;3djuot to the rigor? Or do the rules have to change?

4 And I think we miLt't join that issue a little bit here. Chuck has made an 0
eloquent plea that we shouldn't be slaves to the rules, that the rules were
set up to facilitate the job we're doing. At the point at which they get in
the way, then you have to change the measurement apparatus some.
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All right, I don't know about these hopeful comments. Someone a little
while ago said, "We have to help the economists see!" You know, I spent two
years at Resources for the Future. I'm now happy that economists let me be.
You really don't change economist's minds, so if you are expecting somehow to
make them accept a benefit-cost ratio in their e( nomic rigor that will
reflect your point of view, that's probably quit 'rankly an empty kind of
hope. Economists are very eclectic in the sense iat they do believe their
pardon covers everything. And if you have a non- !uantifiable something or
other, that's simply because they haven't gotten around to doing it yet. But

* they can figure out a bidding game, you know.

SIMPKINS:

If they don't know it, it must not exist.

INGRAM:

"That's right. You either made it up or that's going to be their next kind
of job. If you decide they serve you, you have to decide you can't ever
convince them that we are not all in the service of efficiency and
effectiveness as measured by economists. Well, clearly, in truth, I wouldn't

"be proud to be an economist. I spent two years at Resources for the Future.
I have a right to say these things. All right, I didn't work with economists,
but we worked with each other. I think we have separate chapters.

"But let me throw that question open to you, please. Is it true that the
analytics are biased against the process? Brian Moore early on said, "The
reason why more things aren't coming out is that we don't have the same sort
of infrastructure support to these things." We haven't got the logic behind
it. The wonderful thing a BC ratio does for a structural project is it puts
that stamp of approval on it. We don't have a similar kind of mechanism to

*•. put stamps of approval on different kinds of projects. Have you thought about
this for a couple of days and come up with any ideas about it?

SGETZEN:

Some of the nonstructural plans which did come into existence--and in our
division Allenville would be a prime example--turned out to be situations in
which new rules were created, or old rules were modified, or rules were bent a
bit. I don't think we violated any rules. It's a very creative process and I
suspect that if we go back and review the history of Indian Bend Wash and
perhaps Prairie du Chien and others, in many of those cases they were somehow

A_- going around the process a little bit. They were not, as you said, part of
the standard, traditional, rigorous process that would have happened in the
structural projects. So some of them kind of gnt forced on us or we forced
"them on the system using a little bit of ingenuity. I don't know if other
people had that feeling.

INGRAM:

Well, we're back to OMB, aren't we. If it takes those kind of analytics
to get through ....

373

• 1

~I



UNIDENTIFIED:

*] It was interesting that Frank Thomas brought up that inf-'nous interagency
memorandum on ncnstructural measures which in large part sort of resembled a
"regulation that policy planning worked on for several years which no longer

could see the light of day -- under wrap, I guess, because it was too detailed
and too much guidance. But OMB never signed that memorandum. Secretary of
the Army adopted it for the Army because it represented sort of a state of the

art or consistency with what many perceived to be the notions of how we would
% go about implementing nonstructural measures. But OMB refused to even gc that

"far to lend its signature to a document espoused under the rules of

nonstructural measures. So I think to answer the question--the extent to
which rules can be bent or used, or innovative applications to rules, depends
on the level of reviewing to which you're going to subject the innovation, and
obviously if you subject it to OMB you'll probably result in crashing failure.

If you subject it to a division and district level, to the chief, if it's

an innovative application of the rules, and the objective of that Army

memorandum was to encourage nonstructural planning, I think you're home free.

So, again, I think it's keeping decisions down to the lowest possible level.

BLAKEY:

I can make one observation. When we come up against these rules, or these

., economist's guidelines or techniques or so forth don't seem to serve to push
ahead nonstructural, you've got to decide once again what your objective is.

"Is our objective to push nonstructural or to solve a problem? Of course we've
got to all say our objective is to solve problems, with nonstructural simply

being one technique.

"Without making too big a case of it, I'm sure everybody would agree

there's always safety in numbers. That's the reason the dam is a lot more
"successful sometimes than an evacuation. The evacuation is a specific that

applies to a single case and has a single cost isolated with that single case.
There are some economies of scale there, but the dam starts off with a

"better case for it in the sense that the alternative is the levee whereas the

-M4 dam is a small thing somewhere that serves a large number. So you've got a
lot out of something small, such as a dam, no matter how big it might be,
whereas in the nonstructural it's a very specific thing. Flccdprcofing may

cost, floodproofing may benefit for specific residents or industrial sites as
you might see so. I think we start off behind, a little bit. It doesn't

mean that there are not other factors that make it far better than the dam,

* and in many cases, the dam falls of its own weight eccncmically.

One other observation I noticed about OMB: from time to time, you have
"got to remember that they have a point of view, too. We may be looking for

nonstructural, but they are locking fur less expenditures, rational or

irrational, so, if I work for OMB, I have a different perspective. They have
only one perspective, and that is spend less money -- at optimum, spend no

money whatsoever. So don't ever look for anything rational from OMB. Their

point of view is different from our point cf view. Their point of view is tc
not spend money. On the other hand, I noticed that a couple of us have talked
about budgets going dcwn and losing capability.
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You can talk about the times today and the world change and all that
business, but there was never enough money. There was never enough money for
anything, no matter how we were operating. The challenge to us is to not only
endure and survive, but to prosper in a climate where there is not enough
money. Even our personal lives don't have enough money. So, just sighting in
saying that we don't have enough money, you are implying that the answer is
more money. I agree that is helpful, but it is not even most likely, so we
just have to do the best we can with what we have. It is also true that, in
rule changing, if you are talking about changing some economic rules to make
nonstructural more viable, it is sort of like the tide that raises all beats.
Because I think that you will also assist the structural solutions, too, in
any innovative (as Pverely pointed cut) changes you might make to rule
twisting or bending. If you are willing to do that for nonstructural, it L
probably raises the boat of the structural solution just as well.

So maybe the answer is not necessarily in the rule changing either. I
* think that the big answer is what General Gay said in the first hour of this

conference, that we are all here to learn, to make sure that we really
understand what it is we are trying to do, that we understand where we are at

* the forefront of this technology of the ncnstructural; that is the biggest
answer: knowledge. I think the idea is a good idea, and it won't go away,
and it doesn't need rule changing, I think, to help it. Because where it
applies, I think it will be applied by people who are knowledgeable.

HANCHEY:

SLou carried us well beyond this simple evaluation issue to more global
issues. But let me just come back for a minute in partial defense of the
economists. We have really been beating them over the head the last couple of
days. I think the rcot of our problem in evaluation is that we, as a nation,
or the Congress, somehow have to accept national economic development as the
objective of water resources planning. If you accept that as the objective,
"as what the Corps of Engineers is all about, then you ask the economist to
develop the decision rules to help you measure whether or not you are
contributing to national economic development.

SThey, in fact, have done a good job. I don't think that anybody who sits
"down and knows economics would argue they are wrong. They are, in fact,
doing about as good a job of measuring cur contribution toward national
economic development as I think can be done given the sl.ate of the art. The
real problem we run into is that some people argue, and they don't always
explicitly state it this way, that there are other objectives besides national
economic development; there are other reasons why we ought tc be developing
resources. We know what they are in general terms: environmental quality,
"social well-being, regional economic development. The economists have argued
us back away from those kinds of concepts. They deal with it in terms of
iederl interest. What is the federal interest in water resources? it is
national economical development. If we want to do regional development or
social well-being, that is a job for the locals. If we can't deal with that
issue in those kinds of terms, we are never going to convince the economists

'* tc change the rule. I think that it is the national objective, the reason why
we invest, what we are trying tc do, that is causing the hang-ups in cur
evaluation today.
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SIMPKINS:

I took the economists to task from the point of view cf philosophy cf

science where they are authoritarian without any real basis for it. I know
better. I did not say that they weren't doing their jcb. I tried to
characterize them as victims of some of their own lack of knowledge and
methods with which they are trying to deal as technicians. They presume too
much. That gets them into trouble. It is their way of going about it.

I said the other day that we have to take into account the institutional
factors that make those people in that discipline, in this organization,
behave in the particular ways that they do -- in dialogue, in decision making
processes, and in the analysis process. There is no good and evil here.

V, Those concepts are really silly. I use them in sort of an "ordinary language"
characterization of another discipline that soriet tes annoys me. It should
annoy engineers more, actually. I am not beating on this issue you're talking
about, and I don't mean to encourage that, I simply mean to caution people who
have overstepped, perhaps, and are in part victims -- because of the
abdication of engineers, in part.

1 But now, having said that, I do not agree that they do a completely good
.job according to the wider tenets of economics in any whole sense of the body
of knowledge that exists today. And, as Mr. Harrison put it, the full
historical scope of economics is political economy, which in any applied
context of economics in the public sector, it ought to be still. National W
economic development is not served by the narrow bookkeeping that he was

talking about, which has replaced wider responsibility in agency water
resources economics. We have circumscribed Corps economists to a very narrow
set of bookkeeping. Or they have done it to themselves. I don't know which.
This is part of what needs to be unraveled after this is over. It is a
problem that we all recognize. .

* Nation, economic development: if you are not counting the transfer costs

of some of the open-ended drains on the wealth of the nation, to help people,
in a charity fashion, who are unable to help themselves -- if that does not gc

into the BC ratio, I am saying that is not rational, economic efficiency in
the NED sense. I don't believe you can sell that in a seminar of thinking

people anywhere in the country regardless of educational level after you
define basic economic terms; from the blackboard and tell them what empirically

, -is going on.

INGRAM:

Well, if one looks at the real world, I guess that is a special case. But
if one looks at the real world, you know that regardless of the benefit-ccst
ratio, it is only projects and programs with support that get by; and even

with wonderful benefit-cost ratios, if you have substantial opn(sit.ion, they.
F don't. Very often, the analytics that economists perform don't measure that

4t, at all. The decision maker, thank God, knows that he has to listen to other
things besides those analytics. John, I was going to ask you, dcn't you want
to say something about risk assessment?

).
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JOHN BEUMHE'

-Well, nct sc much LtoL, LICUgh ycu could bring it back to that. Hardy
sets me on the path which may be parallel -- it is certainly not sequential --

to the one Chuck takes. I might have sympathies there. My mind is probably
following up things that I have talked 3bout earlier. Let me make a couple of

points.

I think you may find that you see ambiguities here because some cf the
audience perceive the agency very differently thar you do. I think the agency

S--is quite willing to sell services anywhere there is a clear buyer for them.
They are not sure where that buyer is, perhaps, on some of the rcn;trueturals.
The Corps has been very "flccdprccf" for a long time. We have two parts, a
military and a civil. In the days of the last couple years of civil
austerity, we have certainly seen relaxations on the military. One of tle
hardest sells I ever had for a ncnstructural flood program was on a military
base where we were brought in to solve the problem of flccdiug, and we had
both the structural and ncnstructural; that was! very hard sell. But, it is
an organization which is quite willing to sell services, for example, to EPA,
as we are now doing on the hazardous waste cleanup and as we have done cn the

construction grants programs, helping the sewage treatment.

So the Corps is many things. I think one of the biggest problems here has
been knowing what it can get in the way of reimbursement, particularly,
worrying about the reimbursements in the years to come when we seem to be
getting into even more formula grant type activities or cost sharing
activities with locals. We are just not ,ure where these mcnies are going to

come from.

The point that I wanted to make partieularIN, was that we are a different
agency, though, too. I would raise a question that is almost teleological
with what Dr. Blakey says. When he says we are problem solvers, I would s'rt
of ask the question, "If the solver is a part of the solution, can he any
longer be just the problem solver?" I am saying this with perhaps a little
levity, to point cut to you that this is the very year where cur operational
budget has for the first time exceeded cur construction. The Ccrps nct only
completes projects, which some might say solves problems, but it many times
retains a vested interest. I would suggest that it has really not solved the
problem, but turned it into management problem.

I think, of course, of us very much as a natural resources agency. I

think that we are custodians already to 12 million acres of land and 430-some
projects. In many cf cur projects, in solving the problems, we are extending
that managerial stewardship responsibility. On that point I would say, for
those who have been observing, that I have been probably here sitting at times

- with a bowed head, wondering a little about what it is we arc trying to
approach in the way cf management. Perhaps the dark and troubled waters of

flood stage have not permitted me t• grasp that well enough, so I have been
sitting here contemplating thcse clearer, colder streams of wildlife
management laws.

"That is a prestigious law that goes back for about 600 years. -,-c has,

essentially, four goals in wildlife management law. I think those four goals
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*9. are reflected to some extent in flcodplain management, or should be. Perhaps
7 ,they are not now, but they could be. These goals are (1) to have essentially

maximum sustained yield, a good management program for a renewable resource;

(2) to give special benefit to certain sectors of society, such as was the
case of a let of game laws in Europe, to which a let of colonial areasrebelled, and to which some of our noncclonial areas hve seceded. You find,

today, game laws that do favor the few in some areas, in somd states. (3)
- There are also game laws which are brought in, essentially, to. be there for

the good of the animals, to do something protective for the resource. They
are trying to take not an anthropomorphic view of it, but something that is
truly from that standpoint. Finally, the one that I think that we have,
perhaps, spent a disproportionate amount on, is (4) the goal of trying to

Sforce some social pattern of behavior. Those are the sorts of game laws where
you say you don't use a cannon, you don't throw a bomb, you don't use a net to
get the game. You limit certain ways of taking. I think all of those
strategies have some potential in floodplain management type of resource
problems, too.

I don't see anyone really articulating the community standp.int; that is,
the community has a viable value. We have only gotten tc the point of
species-by-species elaborations of that in the endangered species. Nobody

- has yet come forward, I think, with community protection type things, though I
do hear it being mumbled about occasionally. But, so far, it is not moving.

94 The other two, where I think we have spent most of cur time, are that of
self-serving certain sectors of the populace. We are very self-serving. We

"-- are serving very narrow interests frequently. I would suggest, in fact, that
.- that is maybe one of the hang-ups we hae. Even when I hear about Prairie du

• LChien, I am wondering if we are not trying to give subsidy there. I think a
lot of people are worried about undue subsioy to the beneficiaries there. Ita ended up, in retrospect, with the benefit-cost ratio, a low unit. It is one a
that I think as an organization we have reason to ponder.

When I hear about the emergency warning systems, I am wondering if the
middle class -- who are able, often, to call us in to ask for problems to be
solved -- not using emergency protection measures as a way of broadening the

AJ base, of getting, perhaps, lower income people in whereby, with removal of
their real property, they are increasing the benefits in helping make the

* I viability of that project even more, perhaps, apparent.

-.'.' We speak of protlem scving. But what do we really mean by prcblem
solving? I think that the meeting here has skirted around, a couple cf times,
that duality problem that we have in defining what is the solution. Is it the
here and new? Is it the immediate thing that Johnson was talking about in his

" probabilities and benefits for the flood pr('; (.ticr you can give new? Or is
it the opportunities we are trying to create t or future developments -- which
have been bleak years in the 1970s -- which are traditiortally a let of flood

%" control benefits, and which traditicnally are what have given you structural
. solutions.

Then I would raise the questico if we are indeed moving between this area
of trying to do something for favored sectors of the pcpulace, as cpposed tc,
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I • •say, trying to force some behavior pattern, which might be what the executive

order was trying to do. It perhaps followed up and implemented the executive
order on floodplains. It was trying to make some behavioral pattern en

.K society.

Those two solutions, stiLL, have not attached the very first one 1 have
made by analogy to wildlife management. That is, what is really gcod
management of that resource? We nave net in any way tried tc effect well a
policy that is wise in its management vis-a-vis crops that are apprepriate fer
Sfloodplain areas. Too often cur policies give some major protection. Perhaps
one of the most favored sectors of society has been the agricultural one. We
give very favored protection for them tc come in and do upland-type farming in

S!: floodplains, rather than trying to have a policy to force them to do a type of
agriculture that is apprc'priate to the floodplain. We encourage them to bring -t
ir one that is alien to the floodplain and thereby forever change that very
floodplain.

SWe have not a happy mix between our uses, needed uses. We dc net have a
happy policy of blending those rural versus urban, industrial verses private
dwelling, type uses of the flcodp)lains. There is little attempt there. We
are spending almost alil of cur time in that other area of either trying tc be
sure that we are not unduly favoring some seetcr or trying to force the
behavior in some behavioral pattern.

t INGRAM:

What a sobering set of remarks! L thought we were beginning with, "Are we
solving problems or are we building projects?" Now I am even more discouraged
"about knowing success when I see it, because you are telling r•e, sort co', what
I teil my students. That is that you never solve problems, you just cteate
new problem., and the only question is whether you like the new pr(oblems any
better than you liked the old problems. What yru are sort of saying is that,
we are creating a let of distributive problems and a lot of ecological
problems and management problems, and w(! haven't c104ked hard at what is

falling cut. Are they goirg to create a situation we like any better as we
work to solve some of those problems?

BELSHE':

Perhaps, even adding tc Qhat, ] am trying to suggest that some of those.'
4 solutions may be rather temporary ones, and rather unstable ones without

getting to what Don Duncan was talking about -- trying tc get full value fo'r
A4  what is there, but at the same time, preventing mistakes being repeated in

society's future. We may be forciog a certain temporariness and an
instability in cur solution which is undesirable. We have got to get to a
broader resource manragement view if we want to get tc something permanent.

INGRAM: 4,4This may be a poor time to bring this up, because to seine extent whalt youk
have raised are problems For at leash a couple mere seminars. It's net
anything that we are going tc come t; closure on today, but some very helpful,
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A provocative comments for me. Thank you. While we are cn this question of a
evaluation -- and we have gone much broader than that simple kind of fix that
I was talking about earlier -- are there more comments about that, or shall I
move on to the third group of things I thought we might talk about?

SIMPKINS:

Just a very short comment. The Corps is probably one of the best agencies
"in the nation as a sort of hybrid between environmentalism and

- developmentalism because of the environmental mandates it got dropped on it by
Congress. We are a prime agency to solve it, because we have it within
ourselves. I think that this ncnstructural thing brings us right abreast of

A that one more time. If we don't get the integrated synthesis of those two
things into these situations, the alternative land uses problem won't be
solved and the benefit problem will be less well solved. We, more urgently,
have to solve it more than anybody else.

a INGRAM:
John reminds me of a woderful paper I read once about the ecological 1

benefits of flroding -- the extent to which flooding is absolutely essentia&
for the river ecosystem further downstream because of the kind of nutrients it
picks up for fish and the kinds of jobs it does. Those benefits need to be
taken account of, whether or not they are measured in an NED account.

SIMPKINS:

"We can't have the internal adversary relationship between those two points
of view any longer. We have got to inteL Le them. We once again have the
catholic mission that can do that. And we'd better do it.

INGRAM:

You are more optimistic than I. I live with conflict. I didn't expect
you to straighten me cut on this. I really didn't think you were going to be
able to speak with one voice in a way that I could go back and tell my
students, "This is what the Corps thinks." Indeed, I think you do think many
things, and that is probably very good. The other kinds of things that we
were going to talk about is a question of building support for projects.

Especially early on, there was an enormous amount of discontent about the
ungrateful public that didn't like the things that were carefully crafted and
"delivered to it.

Dan Mauldin talked about Peachtree Creek in Atlanta, where they included
too many people without a clear interest and they killed the bond issue.
Other people said that if there is a feasible structural alternative, the"L Klocals will lose interest. Somebody said we need a crash program with PR. I

guess that nonstructural alternatives present the Corps with new kinds of
chores and tasks in terms of how to relate to state and local people. I
thought we might talk about that a little bit. Larry, you might begin with

. *some of your thoughts that you have not had an opportunity to articulate.
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LARRY LARSON:

This has been a real interesting experience the last three days. It is
amazing. I don't knew if there is anybody in the Corps of Engineers whc does
nct support ncnstructural. Surely, they are not here. At least if they are,
they have been very quiet in the past three days. We have all sat around and
"talked and supported ncnstructural highly. As I told General Gay once, at a
previous meeting he and I were at, I fear that ncnstructural suffers from the
Charlie Brown syndrome. As Charlie Brown said as he stood cn the mound, "I
don't understand how we can lose so many ball games when we are all so
sincere." Chuck gave us, today, some excellent insights into some of the

things, some of the personality and attitude things that may cause impediments
to implementing ncnstructural measures or toward helping locals implement
ncnstructural measures. I would like to share, from the perspective of a
state and local position, the way we kind of hear what you say. It may not be
what you say, but it is what we hear you say. I might suggest some of these
to you in that light so that you can consider them. Think about how you
sound.

We have talked about the need for bottom-up plannin'g, that we must get
"away from tcp-down planning. I don't believe we have broken that yet. I
think we give lip service to "their plan," meaning the locals. Let me feed
back to you some of the quotes I heard in the past few days. Someone said,
"Locals prefer structural." I mentioned briefly yesterday that a lot of that
may have to do with how you talk and present that to the locals. We have
talked about the cost which may discriminate. Hew are the alternative
solutions approached cr sold or discussed or brcught forth tc the community?
It is a PR job. How 0-" you sell the alternatives? We have had some bad
examples in the past t.,at have killed noristructural, and some of you have
shared with us some of 'he problems you hare had in Irving to even talk about
them; they have gotten killed in the beginning.

When you do it, do you make it clear that structural projects carry a long
term cost for operational maintenat:ce forever? Do you point out the adverse
impacts -- the fact that levees in fact may encroach and cause increases on

. other people, or do we get the right bank, left bank situation we have heard
about? I hope some of the horror stories of trying to sell your solutions
aren't happening much anymore. We all heard about those 10 or 20 years ago.
I hcj they are decreasing.

You have to be very careful, of course, what you talk about to locals,
because what they hear is the good part -- what they want to hear. So you

-A. have to say the good part once and the bad part 10 times. Have you clearly

"pointed out what all the local costs are and what all the local benefits are
"- -: in nonstructural, even if they aren't accountable in your BC?

Are you selling a social solution and not an engineering solution'? T

thought -- and Chuck made an excellent point that you really are, first of
all, civil engineers, which means you really are selling social solutions.
You have rcme expertise that you can evaluate them or design them in an
engineering sense, but you are really dealing with social solutions in
ncnstructural. There are a number of factors that encourage that. Are you

Q•A
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-S. bringing those cut? The 65-35, I think, will help encourage more careful
evaluation cf those kinds cf things.

Whose flocdplain is it? I am going to feed back tc you some more quotes

that I have. I quote: "We gained approval cf ncrstructural." We gained
approval, meaning we, the Corps, from the locals. "As we change cost sharing,

I we should expect more input locally." Someone said, "We did a lccal study and
* -told them what to do. Here is how you can solve your problem." Someone from

S.• NWS said, "Local warning plans are better if there is some local involvement."
I would hope so. My point is that you probably need to change your lingo,
your language and thinking, a little bit. it is like saying we need more
"manpower." I am sure your intent, wher, you say that is simply tc say that we
need more staffing and that is what you are thinking. But I can assure you
that some of your female colleagues get turned off by that particular
language. You may think that is stupid, but it is fact. When locals hear you
say, "We're going to solve your problem," or "Here is your solution," they get
turned off. Sc I would encourage you not to think of it as your flccdplain.
It is their floodplain, it is their problem and you are there to assist.

How can you assist? Should the Corps try to shape and implement
* ncnstvuctural? There are some interesting questions Helen brought up. n'" S

there, in fact, some better way, some better agency -- I don't know at what
* level -- to assist the locals and when they need your particular types of

technical assistance, come in and ask for them. Chuck suggested that the
Corps be the lead agency in technical assistance. I am nct sure that I am
comfortable with that. More importantly, I am not sare you are comfortable
with that. If local problems are a mix of local needs and require a mix of
ncnstructural and structural solutions, and that mix is really social
solutions, here again, is the Corps the beat agency to help package that
together? S

Frank Incaprera and others have suggested that perhaps memorandums of
* understanding between the agencies will help to split the pie. I encourage

* that. I wouldn't worry about using technical assistance that cannot be
implemented. I agree with Bob Wclff. T think if you develop the solutions
locally and if you cannot implement them, it will come tc a point where others

-. will either implement them, including those locally by themselves, or there
will be a grcundswell that will bring forth the need that will create a
program that will help to implement them.

INGRAM:

Do we have some reactions, or are you going to let him get away with that?

"UNIDENTIFIED:

Someone brought up the federal interest on the first or second day.[ , Several cf the field people have been questioning the federal role in
ncnstructural measures. In terms of traditional federal interest, it seemed
that we always looked upcr it as being federal interest equated tc federal
financing, and where Congress passed a law creating a federal interest, they
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AL" created a substantial amount of federal financing, therefore, we had one in
the same. Under the current administration view, there is a federal interest
without federal financing -- which is strange tc us, I think. In terms of
ancther federal interest, as opposed to federal financing, would be
regulatory. So you have on one hand traditional federal financing or

1• regulatory, one or the other. Through this conference I have tried to come to
grips with the in-between, which is sort cf a catalyst kind of orientation,
where we are supposed to be the catalyst to bring everything together, but we
can't offer the big program dollars -- not for implementation. We can for the

°. catalytic kind of action for the planning.

Is that really a federal interest? Is there really a role there for the
Corps either in the near term or in the long term in that in-between kind of
orientation that we are really not accustomed to? It seems, with the economy
the way it is, maybe that's okay. But it gets back to the questicn that Randy
"raised; chat is the emphasis of deregulation, so we are going to become less
regulatory. We are gc ng to have less of a construction program, throwing us
more into the catalyst orientation. Is that enough to maintain an agency and
a ,apability which in the loy:g term will be around to exercise those
"expertises, in either direction that we have been called upon to exercise
them.

I guess, optimistically, I wola feel that there are again going to be
times where there is a need for federa. programs, and that by being a catalyst
we will be there to create an opportunity for the dollars to come tc this
agency as being the capability to execute a program if, nationally, there is
to be one. I guess, pessimistically, you have to say, "Well, going after that
catalyst orientation is just not getting us anywhere." I guess I am the
optimist. In the event that Congress or the adwinistration -- and perhaps
Congress will keep putting in the program dollars -- can't put the program
dollars in, what alternative do we have but to be an effective catalyst and
keep up whatever expertise we possess? Maybe someone else has some comment on
the role of the Corps of Engineers as a catalyst, rather than as a regulator
or as a construction agency.

EDMUND PEINING-ROWSELL:

I am Edmund Penning-Rewsell from London. I haven't got an answer to that
question. That is something you have to settle yourselves. I would like to
say that it has been a privilege for us tc be at this seminar this week and tc
join in your discussions. It has been most interesting. Just a few point:; ofF ~ observation: It has been iaid that the flooding problem is their problem. I
would agree with that. But there is a great problem here, and that is that
people forget. People forget very quickly, and yet, in a ncnstructural area,
the problems need to be uppermost in their minds all the time. In order for

the thing to be implemented, it has to be. A relocation scheme has got to
have a real momentum behind it. I don't suppose you could do a relocation
scheme 15 years cr 25 years after the last flood. Pecpl, have forgotten.
That is what they have tc have uppermost in their minds. That's a real
problem, to keep it uppermost in their minds.

*

*



The same with the insurance program. You have a cc-mpulscry irsurarce
program. We don't have a compulsory irsuranca program; therefore, peo-ple have
to keep renewing their premiums. But after, the flood hasn't occurred for five
years, they may forget to reinsure. A warning and preparedness system, about
which we've heard a lot this week -- obviously, I think there 4s going to be
more discussion about that. But you have got to keep it upperm( st in the
minds of the community. How do you do that 10 years after the last Flccd?

Really the role of the Corps of Engineers, and the same with cur water
authorities in Britain, is to be the collective memory. You've got tc be the
collective memory, because, otherwise, people fcrge•.. It is particularly
important in nonstructural areas, because people will forget. In the
structural area, a collective memory can be ocrerete, that you can put down.
In the ncnstructural area, if the collective decision becomes a preparedness
plan, which in fact people forget about, it's rot going to work. That's the
first point.

SThe second pcint is that I have been immensely impressed this week with
the sincerity and openness of the people in the Corps of Engineers to say that
"you don't know what the solution is -- to say, "We can do things, but we don't
know what to do." I think perhaps that is the most useful attitude to have in
a body of professionals, rather than say, "Yes, we can solve all your
problems. Come to us, We can do it." They ought to say, "No, we don't
really know what tc do, but we will try to find cut; we jill sit down and
think about it." The sincerity in questicinirg that has impressed me more than
anything else tt.is week. So, to use the phrase of the week, I am not in the
Corps of Engineers, but I'd be proud to be.

INGRAM:

That was a nice compliment. I think he ever answered part of your
"question. I was going to ask you what you meant by catalyst. At least part
of what you mean by catalyst is collective memory. No state can really affcrd

to have an Army Ccrns cf Engineers. The nation can., Maybe it can afford toc
keep it even if it is not building things with ccncrete for a year or so.
Maybe having it is like having a great university, which is something else I
sell. Even if you don't need it this minute, you need it as a raticn. That
is important.

"GETZ EN:

"We are indeed a collective memory, and we also are explainers. Sometimes
a bad PR job is a kpb we do to ourselves. We sometimes try to hide the fact
that we don't know something behind a lot of fancy phrases. What we all could
try tc do better is remember that the simplest explanation is the best in many
cases. Sometimes simply saying, "I dcr't kncw, but we will help you find
cut," would be a gccd answer to make. It is very difficult for a lot of
people in a technical field to say, "I don't know," but is it eqy tc say crce
you let it roll off your tongue.

no.
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I think we have quite often beer cur cwn worst enemies by failing to dc a

gccd job in working with the local pccple. It is rot that we are sellirg
anything; certainly under the FP.3 program we are performing the service
because the people ask us to do something, so I dcr't really see "selling"
invclved. But I see the explanatico, a good explanation of what is happening
and what they can dc to solve the problem. The public part with the
involvement process ought tc prevent us from ever saying we are selling cur 0
plan to those people. If we ever say that, we failed somewhere in that
process.

INGRAM:

I wart to close by saying I believe that learning to ask good questions is "9
a lot more important than finding answers -- really much more important. I
feel really good about that. I think we have ended up with some first rate
questions that ought to keep you all going for a while.

DONOVAN:
i:0

Let me thank you on behalf of all of us for conducting a very effective
two-hour session on the general issues. We are going to finish up with
General Gay. Allow me to say a couple of concluding things. The first thing
I would like to 6ay is after what I have heard over the last few days, I want
to make it clear that I am really not an economist. If you lock at my
background, you will see that I am trained as a forester. I have kept my
lifetime membership in the Society of American Foresters. Anyway, "-hat I
really want to do is express some "thank you's" to a variety of people who
have helped tremendously in doing most of this work and bringing at this
seminar together. I would like to thank all the speakers and all the
panelists, and, of course, the general audience.

L.
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* CLOSING REMARKS

BG FORREST T. GAY III:

The Corps of Engineers is in "whatever business it is in," whether it's
water resource development or building air bases for the U.S. Air Force or
camps for the Army or infrastructure for the Saudi Arabians, or air bases for
the Israelis. We're in the business of planning, designing, and constructing
"so that if--God forbid--we ever have to go to war, or get ready to go to war,
we will be here. The Corps of Engineers is a national asset that the nation
turns to in time of adversity, when we have to build roads, when ge have to a
build airfields and ports, barracks and training camps. When those things
have to be done as they were in the 1917-1918 time frame, when they had to be

done in 1940, the Corps was there.

It looks like we're going to need something like 50,000 to 60,000 people
to do the work that we're going to have to do if we ever have a World War III.
Now, we can either stockpile people, we can stockpile buildings, or we can

S*stockpile ideas. But I think the best approach is to stockpile all of those.
And the people that we stockpile: we keep them doing useful things for the

- . United States, for our foreign policy, and for our national well-being.

In that perspective, nonstructural alternatives are an integral part of
4, the kinds of things we can do. They test our mettle; they keep us challenged;

"i'•they bring people to the Cor2•q and keep people in the Corps who welcome the
* opportunity for challenge. We have to keep that because if we don't, and

"% we're not there--if the Corps is not there, if nobody's there when the bugle
is sounded and the balloon goes up--the fate of the nation may be at stake.
So it's not hard for me to say the Corps is in the busiess of staying in

-business, because I mean it and I hope we can stay in business. And we'll do
anything that we can to keep those kinds of people and to keep those kinds of
skills ready for this nation when we need them.

A number of things I've learned from theae three days here: I used to

think that nonstructural was my particular bag and nobody else cared about it.
I found that's not true There are a whole lot of people who care about

- 'nonstructural terms. When I commissioned this study on the bluebook, as I
"call it, in St. Paul, it was because I found some inconsistencies in what was
being said at the national level and what was being done at the local level.

In fact, in the preface of this book I put down some words from President
Carter. He said, "Nonstructural alternatives are often more cost effective
.and less environmentally damaging than structural measures Therefore, we

need to emphasize them." I put down the Chief of Engineers' words, which said
essentially the same thing.

d But I was fthose ao wyo were trying to bring Prairie du uhien ou line and
as we were looking at other ways of having nonstructural alternatives
implemented then, we just couldn't do it. We had to find some way to bring
national policy w,)rds into being on the graph. There are still a great mary
difficulties, as those of you here have eloquently pointed out. But I think
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it least one thing has been served by this three-day seminar--and I've beer
proud to be a part of it for three days, too--and that is that we've increased
our awareness of all the facets of nonstructural alternatives.

I think each one of us has learned something from the others that have
participated here: that there's a wide range of things that you can do
nonstructurally that certainly makes sense from many perspectives, one of
which is economic--and for the time being we're stuck with economic rationale
"for these things--but there are many other reasons for them as well.

"I, for one, had not thought much about flood warning and preparedness
planning as an effective measure. I have a different perspective of that
nonstructural measure now. It's probably the most cost effective one that ve
have, and we shouldn't turn our nose up at it just because it doesn't result
in any "big-buck" projects for the Ccrps of Engineers. Even when the best you
can get may be 30 or 40 percent savings of those things which are in the
floodplain, that's pretty good when you don't put a whole lot of money into
it. And I think that's a worthwhile reason for providing nonstructural
protection.

"We need some goals. Maybe one of them has to be to preserve nonstructural
alternatives as viable alternatives. I still have a question about are we

using double standards. I don't know, but I'm going to ask the folks here to
tell me after this is all over with. Are we really using double standards for

O structural and nonstructural? I don't think we should.

I'm glad to see Larry say that the states are becoming activists in this
business. It's long overdue. We're pleased to have the states involved.
It's pretty tough when a national agency is dealing with a locality and the

state's wiping its hands of it. I think the "new federalism" promotes that as
well. I think that's a welcome alternative.

Do we want nonstructural alternatives to flood problems to be a social

program? I've heard some people imply that that may be what we're after. If

that's the case, maybe we should give them to HUD. Maybe we should give them
Sto Health and Human Services. But if they're going to remain a part of our

bag of tricks, they've got to be made viable by our rules, even if those rules

* have to change. Don't let the professors become the spokesmen for
" nonstructural solutions. We're better experts than they are. Why don't you
" guys publish? You won't perish, but you could publish anyway. I'd like to

see some papers written on the subject from some of you in this audience.

I would like to propose another discipline. I've heard about sociologists 54
and public relations experts and engineers and economists. I took a course
once in social anthropology, and I think that's what we need--some social

anthropologists, agents of change, because that's what you are. If you're -•

tryine to change the wo people live dnd you wdrat to wake it happen,, you've&
got to be a social anthropologist or have a knowledge of social anthropology.

-_ You've got to get into the minds of these people and into their way of life if
you're going to make the program work. By asking questions, you influence the
answers. So you've got to be careful how you phrase your questions. .1
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I'm reminded how easy it was for the St. Paul District arid Prairie du
Chien to mark the floodplain with the high water mark from a flood record.
Those signs, I hope, today are still there, those little two-inch by
three-inch metal markers saying "Flood waters reached here in 1965." That's a
visible reminder--and there are hundreds of them around--to anybody going into
Prairie du Chien, whether they live there or are just visiting, that flood
waters can get that high. And when you're living there and you're living
below that level, you tend to be a little bit nervous; that's pretty healthy.

"I'm also reminded of an unsuccessful attempt to do the same thing in West
Fargo, North Dakota. We tried to put the same signs up, but the real estate

p':ople wouldn't let that happen. It would depress the values of real property
around there. That's certainly a way of heightening awareness, and someone
here mentioned, "Keep people aware." They won't think beyond the five-year or
10-year flood event. If it gets beyond that, they've completely forgotten.
Let's mark it so they'll know.

I think there will always be a place for nonstructural alternatives as a
part of ar overall flood-control solution. There will always be a use for
it--a little piece here, a little piece there. The big question for me now,
and for us to wrestle with in our policy study, is, "Is there a place for
nonstruotural alternatives pure and simple that will stand by themselves, with
"maybe a little structural piece to go along with them?" I think there is
support here for that if we can make it work. Perhaps to make it more viable
we need to modify our rules or change the laws. We won't always have the same
rules. We can change those, but we're always going to have the same OMB.
They're always going to have the same objective in mind, and that is to save
money. We're going to have to show in whatever way we can that not only do
nonstructural solubions make sense from an engineering standocint or a social
standpoint, but they also make sense from an economic standpoint. We have to
prove that.

I would hope that after this is over you will continue to give us your
feedback on this conference--what you think about it, any ideas you might have
for incorporating into our policy study. The proceedings won't be published
until after the first of the year. We publish in the first quarter, so we'll
have a chance to consider your thoughts upon reflection when you get back
home. We'd like to have those. As I told Helen earlier, I think with all
these things in hand, with our policy, we can pick out the proper avenue down
which to march with confidence. Confidence can be epitomized by the man who's

going after Moby Dick, and all he takes are a rowboat, a harpoon, and some
tartar sauce. So I'm looking forward to the results of our policy study, and
I've got my tartar sauce ready!
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WILLIAM J. DONOVAN

William J. Donovan, with a professional background in natural resources
, * management and policy, economics, and regional planning, is a member of the

senior staff in the Planning Division, Directorate of Civil Works, Office of
the Chief of Engineers. For the past twc years he has been chief' of the Flood
Plain Management Services and Coastal Resources Branch. Previous assignments
with the Corps of Engineers include five years as chief of the Plan

* -Formulation and Evaluation Branch and four years as chief of the Economic and
Evaluation Branch. He has brought an i,,terdisciplinary interest to all his

" . - planning assignments, emphasizing a concern for the integration of economic,
social, and environmental considerations in decision making.

He acquired his initial interest in natural resources and related
"environmental activities and problems as a Civilian Conservation Corps (CCC)
enrollcu in the state of Oregon. After more than three years of service in
World War II, he commenced his formal education in resources management and
planning. He has a B.S. in resources management from the College cf
Environmental Science and Forestry, State University of New York at Syracuse;
"a masters degree in public administration from the Kennedy School, Harvard
University, where he was awarded the Zellerbach conservation fellowship; and a
masters degree in economics from American University. He has done

* . considerable additional graduate work in resources plan ing and economics at
the U.S. Department of Agriculture Graduate School and at Colorado State
University.

In addition to his employment with the U.S. Army Corps of Engineers, Mr.
Donovan has wide-ranging experience in land and water resources problems and
programs as a forester and resource manager, natural resources planner,
biologist, agricultural economist, and budget examiner (water resources)

ý4 during extensive previous service with the Department of the Interior, the
Department of Agriculture, and the Office of Management and Budget, Executive
Office of the President.

H. JAMES OWEN

H. James Owen is the principal of Flood Loss Reduction Associates, located

in Palo Alto, California. He is a civil engineer with 20 years' experience in
water resources planning and management as an employee of the states of
Illinois and Nebraska and as a consultant to federal, state, and local
"governments and various private firms. Mr. Owen's practice is specialized in

9. Q• the area of nonstructural measures for flood loss reduction, with emphasis on
flood warning and preparedness programs. He has authored a number of guides
and manuals on flood warning and preparedness for the Corps, National Weather
Service, Federal Emergency Management Agency, and others. He is also the

* "'principal author of the Watcr Resources Council's handbook on flood plain
management and the Corps' guidelines for emergency planning for dams.
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ROBERT L. CARNAHAN

Robert L. Carnahan is a native of Holton, Kansas. He holds a bachelors
degree in meteorology from the University of California in Los Angeles and a
masters degree in civil engineering from the Johns Hopkins Oniversity. His
past experience includes two yearz as a staff engineer in the Water Waste and
Weather Group of the Engineering Service Division of E. I. duPont de Nemours
and five years as staff meteorologist for the Travelers Weather Service in
Hartfo• d, Connecticut. In 1960 he joined the Travelers Research Center in
Hartford and ultimately became vice president and secretary of the

* corporation.

SIn 1970 he came to Washington as deputy assistant administrator for "
administration in the National Oceanic and Atmospheric Administration and, in
addition, served as special assistant for industrial meteorology. In 1979 he
moved to the National Weather Service as chief of the Warnings Coordination

* Staff, directing disaster preparedness activities and a special project for
improvement of flash flood forecasting in the central Appalachians. Early in

4 1982, he moved to his present position as chief of the Industrial Meteorology 0
and External Affairs Staff, a position in which he has oversight -•f the
interagency activities of the National Weather Service and maintains close
liaison with many of the external users of Weather Service data and
information.

Mr. Carnahan is a certified consulting meteorologist and a charter member 10
of the National Council of Industrial Meteorologists. He presently serves as
the National Oceanic and Atmospheric Administration representacive to the

• •Federal Radiological Preparedness Coordinating Committee and the advisory
committee to the Natural Hazards Research and Applications Information Center
in Boulder, Colorado.

A

JON A. KUSLER

Jon A. Kusler is an attorney, author, and president of J. A. Kusler &
Associates of Chester, Vermont. He has practiced environmental law for 17
years and has published many reports dealing with floodplains and wetlands,
including Volumes 1, 2, and 3, Regulation of Flood Hazards to Reduce Flood
Losses and Regulating Sensitive Lands and Strengthening State Wetland
Regulations.

COLONEL GERALD E. GALLOWAY, JR.

Col nel Gallo4way is professor and deputy head of the Department of
Geograpl y and Cciputer Science, United States Military Academy, West Point,
New York. His principal academic interests are in the fields of water
resources program management and evaluation and computer mapping and-4• statistical analysis.

Following graduation from the U.S. Military Academy in 1951 ard
c(.nmissioning as a second lieu,.enant in the Corps of Engineers, Colonel
Galloway served tours of duty with the 3d Armored Division in Germany; with
the Now York Engineer District; as aide de camp and special assistant to the
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Superintendent, USMA; and as operations officer with the 45Ith Engineer Group
and later the 1st Air Cavalry Division in Vietnam. From 1968 to 1972 he
served in the Pentagon. In 1972 he was assigned in Vietnam, first as
commander of engineer activities in Military Region I, the northern quarter of

* Vietnam, and then as assistant U. S. Army Vietnam/Military Assistance Command,
Vietnam, engineer. In 1973 he served a special duty tour in the Office of the
Chief of Engineers, studying worldwide base development activities. From 1974
to 1977 he was assigned as district engineer in Vicksburg.

In 1977 Colonel Galloway was appointed as a professor at the U.S. Military
- Academy. Colonel Galloway has been awarded the degrees master of science in

engineering from Princeton, master of pul ic administration from Penn State
University, master of military art and science from the Army Command and
General Staff College, and Ph.D. in geography from the University of North

• Carolina at Chapel Hill. He is a graduate of the Army's Airborne and Ranger
* Schools, the Army Command and General Staff College, and the Army War College.

Colonel Galloway holds the Legion of Merit (with two oak leaf clusters),

the Bronze Star Medal, the Meritorious Service Medal, the Joint Service
C-)mmendation :iedal (with two clusters), and the Air Medal with cluster.

He is a member of the American Society of Civil Engineers, the Association
of American Geographers, and the American Water Resources Association; he is a
rcgistered professional engineer in the stute of New York. He is the author
of several reports on water resources management and evaluation.

FRANK H. THOMAS

Frank Thomas, senior policy specialist in the Natural Hazards Division of
the Federal Emergency Management Agency, is responsiole for the Unified
National Program for Flood Plain Management and for the review of the imple-
mentation of Executive Order 11988, Flood Plain Management, being carried out
for the president's task force on regulatory relief. i From 1975 to 1982, he
directed the flood plain and wetlands management programs of the Water
Resources Council. Before 1975, he served as department chairman and
professor at Georgia State and Southern Illinois universities. As author of
several articles on flood plain management, he served as the United States
member of L work group which prepared documentation for the United Nations'
1977 conference on water. He earned a Ph.D. from Northwestern University and
a B.S. from the University of Illinois.

EDWARD T. PASTERICK

Edward Pasterick is deputy assistant administrator for insurance
operations w4.th the Federal Insurance Administration. He has been with that
agency since 1973, first as a program specialist in the Operations Division of
"the Office of Flood Insuran.:c,. (\973-77)r• and later as deputy directcr of the
Operations Division, Office of Financial and Administrative Management
(1977-78). Before joining the Federal Insurance Administration, he was an
equal opportunity specialist in the Buffalo Area Office of the Department of
Housing and Urban Development (1971-73), and from 1968 through 1970, associate
pastor of the Blessed Sacrament Cathedral in Greensburg, Pennsylvania.
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Mr. Pasterick holds a B.A. in philosophy from Josephinum College in
Worthington, Ohio, ant an S.T.B. in theology from the Catholic University in
Washington, D.C.

LARRY LARSON

Larry Larson i3 currently chief of the Flood Plain and Shoreline
Management Section of the Wisconsin Department of National Resources, a
position he has held for the past five years. Before his present job, he had
10 years' experience working in flood plain management and other local zoning
issues, including shoreline and wetlands regulation and permits and dam
safety. In the five years previous to that he was with the California
Department. of Water Resources, where he designed dams and other hydraulic
structures.

Mr. Larson holds a degree in civil engineering from the University of
Wisconsin at Platteville. He is co-author of the 1980 National Science
Foundation study on flood hazard mitigation. He was a member of the working
group from Wisconsin on President Carter's federal-state task force for
alternatives to La Farge Dam. He also served as the Wisconsin representative
"on the "Great River" study. He is presently executive director of the
"Associat:ion of State Flood Plain Managers, an organization which he previously
"chaired for a term of three years,

WILLIAM K. JOHNSON

William K. Johnson is a civil engineer with the Hydrologic Engineering
Center (HEC), Corps of Engineers, Davis, California. At the HEC he has been
responsible for research, training, and special assistance projects in water
resources planning, including nonstructural flood control and water supply

.] planning. He is author of a widely used HEC research report entitled
"Physical and Economic Feasibility of Non-Structural Flood Plain Management

.[ Measures" and has published technical papers in various water resources
journals. He is a member of the Executive Committee of the Water Resources

"A Planning and Management Division, American Society of Civil Engineers, and
lectures in water resources planning at the Department of Civil Engineering,
University of California, Davis.

LAWRENCE N. FLANAGAN

Lawrence N. Flanagan, a native Mississippian, attended Mississippi State
Univerdity, receiving a B.S. degree in civil engineering in 1960. Mr.
Flanagan has spent his entire professional career with the Corps of Engineers,
having served in the Memphis District, Vicksburg District, and presently the
Lower Mississippi Valley Division. He became chief of the Flood Plain

*_ Management Services Office at the Vicksburg District in November 1969 and
served in that capacity until February 1974, when he became assistant chief of

. the Planning Division for Flood Plain Management Services at the Lower
Mississippi Valley Division. He presently holds that position. He has been
actively involved in research on flood proofing residential structures for
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several years and serves on the Corps' Committee on Residential Flood
Proofing.

Mr. Flanagan is a registered professional engineer in the state of
Mississippi and is a member of the American Society of Civil Engineers.

"CHARLES EDWARD SIMPKINS

Charles Simpkins holds a bachelors degree in government from the

University of Arizona and a doctorate in sociology and the philosophy of
science from the University of Minnesota. He has taught formal organization,

LIN social stratification, and social theory and research design at Minnesota, at
Macalester College, and at Lawrence University of Wisconsin.

In 1976 he joined the Corps of Engineers in the St. Paul District, where
"he assumed responsibility for social impact assessment. He proposed the
concept of' social analysis as a broader application of social factors andSresearch mehd nplanning, which allowed for design-for social betterment
as well as measurement of adverse affects. He planned a program application

of social research functions to Corps planning.

In 1979 he began work in his present position at the Institute for Water
Resources, where he has continued developmental research in the application of

* concepts in social organization and social psychology in a broad "social
analysis" approach to water resources planning and decision making. He
manages a course in social analysis, developed a course in environmental
quality planning, served on the Tug Fork and the National Waterways Study
teams, and is about to begin a three-year research and development effort

into the Corps-wide finance and accounting report system.

DAVID J. MILLER

David Miller received his baccalaureate in psychology and sociology from
a the University of Minnesota in 1976. After finishing a research appointment

at the university, he took a position in the St. Paul District of the Corps in
"February 1977.

N He began work in St. Paul doing social impact assessments in the
Environmental Branch in close interdisciplinary liaison with study managers
and economists in the Planning Branch. He contributed to developmental work
toward full integration of social research on human organization, values,
perceptions, and behavior into the interdisciplinary planring process. In
1979 he assumed supervisory responsibility for social analysis in the
district,

6 Since 1979, he has developed a systematic program of social analysis V
functions, serving all district elements. He has done much to advance the
early integration of sociological and psychological factors in the planningprocess, thus using social research to avoid many human adversities of planned

change rather than measuring them after decisions have been taken. Mr. Miller
recently became chief of economic and social analysis in the new St. Paul

* Planning Division.
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Bernie Ingram
Chief, Planning Division
Wilmington District

Grant Kelly
Project Manager
Planning Division
New England Division

Dale Klemme
Relocation Director
City of Prairie du Chien,

Wisconsin

Ross MacKay
Chief, Mitigation Preparedness

Branch
Federal Emergency Management

Agency

9 Gerald McLindon
Chairman, Environmental Advisory

"Board to
"Chief of Engineers

Dan Mauldin
Chief, Planning Division
South Atlantic Division

Brian Moore
Acting Chief, Water Resources Branch

Los Angeles District

Jerome Peterson
FPMS and Coastal Resources Branch
Planning Division
Office, Chief of Engineers

Robert W. Plott
FPMS and Coastal Resources Branch

Planning Tivision
Office, Chief of Engineers

Ltonard Rutushewitz

Chief, Plan Formulation Branch
North Atlantic Division
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0.. Sam Sands

Planning Division
Board of Engineers for Rivers

and Harbors

John Seyffert
Chief, Mitigation Assistance

Branch
Federal Emergency Management Agency

Alex Shwaiko
Chief, Policy Division
Office, Chief of Engineers

William Sinovich
Assistant Chief, Planning

Branchu Huntington District

Milburn Smith
Chief, Flood Plain Management

Services Branch
"Engineering/Planning Division
Fort Worth District

"James M. Wright
Flood Plain Management Branch

Office of Economic and Community
Development

Tennessee Valley Authority
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AUDIENCE

William Akre
Chief, Flood Plain Management Services
"Portland District

Buddy Arnold
"Acting Chief, Western Tributaries Branch

-- Planning Division
"Vicksburg District

Clyde Barnhill
Acting Chief, Flood Plain Management Services

"Walla Walla District

Weiner Cadet
Planning Branch
Buffalo District

Ilawrence J. Cieslik

Flood Plain Management Services
Planning Division
Omaha District

Milton Cornish
Study Manager

-* Planning Branch
Baltimore District

Earl C. Cosgrove
Project Manager, Continuing Authorities Program

South Atlantic Division

Ronald W. Culpepper, Jr.

Chief, Plan Formulation Branch
Norfolk District

John Cunico
Chief, Planning Branch
Albuquerque District

David Day
Chief, Plan Formulation Branch
"Planning Division
Kansas City District

Brian Doyle

Assistant Chief, Water Resources Planning Branch

"Engineering Division
Sacramento District
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A• Gary Dyhouse
Study Manager, Planning Branch
St. Louis District

Steve Eli
Assistant Chief, Flood Plain Management Services/Small Projects
Nashville District 2

George Fach
"Study Manager, Planning Division
Baltimore District

'4 Charles Farnham .2
Chief, Flood Plain Management Services
Rock Island District

Robert Fuller
Plan Formulation Branch
Ohio River Division

Beverly Getzen
Chief, Special Studies Branch
Planning Division
South Pacific Division

Jerry Greer
Chief, Flood Plain Management Services""Ohio River Division

Grigor Grigorian
Flood Plain Management Services
Planning Branch
Omaha District

Robert Harper
Chief, Flood Plain and Program Management Branch .04
Planning Division
Vicksburg District

David C. Harris
Study Manager, Engineering Division
Charleston District

Robert Heape
Chief', Flood Plain Management Services Branch
Savannah District

Carl W. Hessel
Chief, Special Studies Section
Planning/Engineering Division
Chicago District
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. Charles E. Hicks, Jr. 14
Chief, Flood Plain Management Services Branch

S- Norfolk District

Germain Hofbauer
"Study Manager, Engineering Division

"1• Pittsburgh District '1

Joseph Hutton
Chief, Flood Plain Management/Special Studies Branch

Planning Division

"Mobile District

Earl Kane

Flood Plain Management Services

Kansas City District

R. J. Kliebert
Chief, Flood Plain Management

- Planning Division

New Orleans District

John Koller
Chief, Flood Plain Management

*' Buffalo District

Tony Lanier I
Chief, Flood Control Branch

Project Planning Division
AAA Jacksonville District

Arthur Laurent

"Engineering Division
"New Orleans District

Peter Luisa
Acting Chief, Economic and Social Analysis Branch

Savannah District

William McCarty
Chief, Basin Management Branch

New England Division

John M. Miklavcic

Chief, Flood Plain Managemenu Services
Planning Branch
Pittsburgh District

S~ Kenneth Old
Chief, Flood Plain Management Services Branch

Planning Division
Wilmington District

" -.2 1

0



John Petrovich
Flood Plain Management Services
Planning Division
New YorK District

Douglas Radley
Study Manager, Planning Branch
Nashville District

William Reid
Chief, Western Basins Planning Branch

"Planning Division
Mobile District

William Remmert
Chief, Flood Plain Management Services Branch

St. Louis District

a Gary RohnChief. Flood Plain Management and Technical Services

Planning Branch
Philadelphia District

Joel Rosenberg
Chief, Flood Plain Management Branch
New York District

Tom Ryan
Hydroelectric Engineering Section
Planning Branch
Alburquerque District p

Jerry Savage
Construction Operations Division
North Atlantic Division

SDuncan Scheitzer .

Chief, Rivert Basin B
Planning Division
New York District

Terry Schlaht
Chief, Plan Formulation Branch

Missouri River Division

William Spurlouk
Chief, Flood Plain Management
Seattle District

Wayne Stufft
Chief, Flood Plain Management Services
Planning Division
Missouri River Division
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Stacy Tamulionis
Chief, Flood Plain Management Services
Planning Division
North Central Division

Samuel Tosi
Acting Chief, Planning Divi ion

New York District

Tom V~gt
Chief, Flood Control Studies Section

Platning Branch, Engineering Division
Fort Worth District

Edward Walker
Chief, Plan Formulation Branch
South Pacific Division

Joseph Wanielista
Flood Plain Management Services
Planning Branch

Detroit District

William G. Wooley
Planning Division
"Galveston District

Richard Yamotta
Chief, Planning Division
"Pacific Ocean Division

Harvey Young
Chief, Plan Formulation Branch

Pacific Ocean Division
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GUESTS

Curtis Barrett Beatrice Holmes
Flash Flood Program Leader Head, Wetlands Program
Office of Hydrology En,.ironmental Law Institute
National Weather Service Washington, D.C.
Washington, D.C.

"Bruce Blanchard Larry Jahn
Office of Environmental Review Environmental Advisory Board to
Office of the Secretary Chief of Engineers

U.S. Department of the Interior Washington, D.C.
Washington, D.%.

"Melvin Cotner Marie Kolb
Director, NRED Director, States Assistance Program
Economic Research Services Federal Emergency Management Agency
U.S. Department of Agriculture Washington, D.C.
Washington, D.C.

Ellen Czaplewski James McAree

"Consultant Cadet
Housing Development and Human Environment United States Military Academy

in Water Resources Planning West Point, New York
Washington, D.C.

Russell Earnest
Chief, Ecological Services

V U.S. Fish & Wildlife Services
Washington, D.C.

James J. Flannery
Senior Policy Advisor
Office of Water and Land Resources

- -U.S. Department of the Interior
"Washington, D.C.

Carl H. Gaum
Gree'horne & O'Mara, Inc.
Riverdale, Maryl3nd

James E. Goddard
-k. Founder, FPMS Program Concept

in U.S. Water Resources Management
*'.- Tucson, Arizona

-'- David E. Gushee
"Chief, Environmental and Natural

9 • Resouices
Policy Division
Congressional Research Service

Washington, D.C.
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OBSERVERS

Joe D. Auburg
Chief, Eastern Planning Management Branch
Planning Division S

John P. Breaden
Civil Engineer
Western Planning Management Branch
Planning Division

Jim D. Davidson
Chief, Gulf Planning Management Branch

Planning Division

Maurice C. Jackson
Chief, Western Planning Management Branch a
Planning Division

Jim P. Rausche
Geographer
FPMS and Coastal Re.3ources Branch

• q Planning Division

Jim H. Schooler

"Civil Engineer
Western Planning Management Branch
Planning Division

~ Dan J. Shanahan
"Assistant Chief, Planning Division

Robert D. Wolff

• Assistant Chief, Planning Division

Myron Yuschishin
Civil Engineer
Eastern Planning Management Branch
Planning Division
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LATE CHANGES ADDENDUM SHEET

Mr. Duncan will attend in Mr. Shwaiko's stead, and will sit as a General
Issues Forum Panelist on Tuesday, as well.

Dean Gerald McLindon, who chairs the Chief's Environmental Advisouy board 0.
has had to cancel. Mr. Larry Larson will take his place a3 a General
Issues Forum Panelist on Wednesday.

"K - Additional OCE observers are:

K Mr. Don P. Rogers Mr. Bory Steinberg
Policy Office Chief, Programs Division

Mr. David Hotbenstein Mr. Louis Jones

Economic and Social Analysis Planning Division
Branch

P lanning Division Mr. Maurice Parker
Historical Division

Mr. Joe Cooley
Acquisition Division
Real Estate Directorate -•

Mr. Martin Reuss

Historical Division

•-..Additional Guests will be:

Mr. Steve Parker Mr. Richard Krimm
National Research Council Federal Emergency Management
Washington, D.C. Agency

Dr. Annabelle Motz Mr. Richard Sanderson
American University Federal Emergency Management
Washington, D.C. Agency

Dr. Daniel Smalley
Fish and Wildlife Services
Washington, D.C.

-- Mr. Schilling will tuke Mr. Larson's previous place on the panel
responding to the tenth address, on 'loodproofing.

Mr. James Wright of TVA will be unable to attend and serve as a Panelist.
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