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This is a positionpaperprepared by the AssociationofStateFloodplainManagers,
(ASFPM),a non-profitprofessionalorganization dedicated to the reductionofflood

losses in the United States.

Introduction

It has long been recognized that flood protection provided by levees is a double-edgedsword. On
one hand, levee systems have provided flood protection. On the otherhand, given enough time
levees either will be overtoppedor will fail-leading to severe flood impactson an unsuspecting
population.Unlike a natural flood, levee failure flooding is often rapid, forceful, extremely
damaging,and occurs with little or no warning.

New Orleans is only one example of a communitythat has felt both edges of the "sword." Many
floodswere repelled by the levees around the city over the years, but catastrophic flood damage

occurred in 2005 as a result of levee failuresand overtopping. Subsequentefforts to properly reflect
the locationofand true protectionprovidedby levees on flood maps in the nationhas heightened
the awarenessofpolicy makers and citizens about the enormous risk the nation faces in levee-

protected areas.

An additional concern is that levees are oftenplaced so that they encroachsubstantiallyon river
systems. This creates adverseimpacts both on flood frequency and severity as well as on the natural
functionsof the river system.

Because of the natureof levee failure flooding, the ASFPM believes that levees are not a wise
communitychoice and should neverbe used to protectundeveloped land so development can occur
in the flood risk area behind the levee. However,many levees already exist in the nation, especially
in communitiesthat were built right on the river or coast, usually at a time when the nationwas
convinced it could engineerits way out of flooding.Where levees alreadyexist, or where a levee

appearsto be the best option after carefulanalysis ofall alternatives to mitigate the incidence of
flooding to existingdevelopment, the ASFPMadvocatesthat levees (1) mustbe designedto a high
protectionstandard; (2) mustbe frequentlyand adequatelyinspected, with all needed maintenance
funded and performed (if this does not occur, the levee mustbe treatedas nonexistent);(3) should
be used only as a method of last resort forprovidinga LIMITED meansof flood risk reduction for
existing development;and (4) are inappropriateas a means ofprotectingundevelopedland for
proposeddevelopment.
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It is apparentthat over time the nation has graduallyand imprudently modified its variouspolicies
that affect levees and levee failure. The outcomeis an unacceptablyhigh risk ofcatastrophic levee
failure and the resultantdamage and costs at numerous sites across the United States.

Correctingthis problemwill require an evaluation of
? The definition of a "levee";

? The existingand future levee inventory;

? Levee design standards;

? Levee operation and maintenance, including inspectionand certification;

? Managementfor residual risk including (1) identification of all areas at risk of flooding from
levee overtopping or failure and from internaldrainage; (2) communityand citizen
emergency actionplans (EAP) that address flood warning and response; (3) flood insurance,
floodplainmanagement measures,and effectiverisk communication about the residual risk
areas for which leveesprovide "some level ofprotection";and

? Mitigation for adverse flooding impacts of leveeson otherpeople, property, and
communities.

Levee Definition

Due to the risk inherent in levees and the resultingimplications for their design, operations,
maintenance, and accompanying floodplain management measures, there is a need to more
preciselydefme when a structure is a levee, dam, or some other incidental work that can modify
flood flows. There are a numberofdefmitionsofa levee, depending on the programand its
purpose. The Federal EmergencyManagementAgency (FEMA)has defmed a levee in the National
Flood InsuranceProgram (NFIP) regulations at 44 CFR as "a man-madestructure, usually an
earthenembankment, designedand constructedin accordancewith sound engineering practicès to
contain, control, or divert the flow ofwater so as to provideprotectionfrom temporary flooding."
Its primary function is flood protection.

From an engineering perspective, this is a reasonabledefinition of levee function;but it lacks any
mentionof risk, residual risk, or variation in consequences,therefore suggesting that all structures
are the same. Further, the definition is sufficiently broad that it could include linear embankments
(canals,roads, railroads)that could function like levees (controlling riverine flows) or in many
cases merely trap and impede surface flows that are moving towards a stream or river system.

The net result is that while we are attempting to manage the significantproblems associatedwith
"true levees," we inadvertently are expanding the size of the problemto include non-levees and are
failing to adequatelyconsider the risk and vulnerabilitiesassociatedwith varying sizes of levees and

of the populations that are protected by them. This is leading directly to delays in releasing flood
maps, and ultimatelymay lead to poor management decisions about the extent of the levee issue.

Recommendations

1. TheASFPM urgesFEMA and the U.S. Army Corps ofEngineers, along with otherfederal
water resources agencies, to revisit and revise the definition oflevee so that it includes
elements offunction, risk, andvulnerability. This effort should include defininga levee,
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dam, or incidentalwork that modiflesfloodflows and the interrelationshipsamong these
definitions.The Federal Interagency Task Force on FloodplainManagementis one

potentialvehicle to undertakethis task.

Existing and Future Levee inventory

At present the nation lacks data and informationabout the physical locationof its levees, their ages

and conditions, the level ofprotection each provides,whetherlevee failure warning and evacuation
plans exist and are exercised,who owns and maintains a specific levee system, and the adequacyof
the operation and maintenanceplan, exercises,and implementation.

An inventory is necessaryof all levees that purport to provide flood protection,federal and non-
federal, both withinNFIP-identifiedflood zones and outsideof those zones. To ensure uniformity
and priority, the federal government is the most logical entity to undertake this inventoryand a lead

agency for the initiative should be identified. However, to be successful, the inventorymust include

examinationofall levees (public and private)that are enrolledor recognizedby any federal

program,not simply those that are components of the lead agency'sprograms. During this
inventoryphase the federal governmentwould not performdetailed engineering analysis of the
levees,but would geo-referenceall leveesand state the general conditionof the levee based on a

cursoryphysical inspection. A roughestimateof the number ofpeople, structures, and infrastructure
at risk when that levee fails should also be calculated in that initial inventory.Detailedengineering
neednot be provided by the leveeowner to the federal governmentat the inventoryphase but

providing this informationwould assist the federal governmentin assessing the levee's condition.

Recommendations

2. The ASFPMbelieves that the Corps ofEngineersshouldbe tasked as the lead agency to
develop andmaintain a comprehensive inventory ofcurrentandfuture levees. This would
start withfederal levees andultimately includenon-federalandprivate levees.

Levee Design Standards

In those cases in which a levee is found to be an appropriate measure to protecturbanareas or to be

credited for protection, the levee should be constructedto a high level ofprotection.As describedin
variousreports, the level of the 500-yearflood, plus freeboard, is consideredan appropriate
minimum protectionstandard for constructing and accrediting leveeswithinurbanareas,with some

possible exceptions on streams where dams regulate flows up to the 500-year or larger flood event.

By default, the designstandard for levees is currently based on either (1) the 100-year standardof
the NFIP, or (2) the level ofprotectionjustifiedusing federal, development-orientedpolicy that

attempts to maximize the levee project'snet national economic development (NED) return to the

nation. The NFIP and NED factors, along with cost-sharing requirements and the federal budget

process, have resulted in "lowering the bar" for most levees in the nation to the 100-year standard,
even in cases in which the consequencesof the failure of a particular levee would be catastrophic.
Ironically, based on currentpractice, the nation and citizens would fare better if a communitybuilt a
"99-year levee,"because this would lead to the continuation ofboth mandatory flood insurance as

well as continued floodplainmanagement construction practices-whichcollectively would lower

vulnerabilityand risk much more than would a 100-year levee by itself.
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Why are so many levees built only to the 100-year standard?
Before the 1970s, the Corps ofEngineers focusedon building levees to protectproperty from the
"standardprojectflood," which in many cases is roughly equivalentto a 500-year flood. In some
areas, as communities began feelingpressure from the requirementsof the NFIP, developers and
communities often sought to "remove" land from the mapped 100-year flood zone. The presenceof
a 100-year levee, when certifiedunder the NFIP procedures, removes the flood zone designation
from the "protected"property,and thus eliminates the NFIP requirement to comply with
constructionstandards, such as elevationof any new or substantially improved buildingsin that
area, and also removes requirement for purchasing flood insurance. Increaseddevelopment in these
flood risk areasprovides a short-termeconomic benefitwith potentially long-termadverse
consequences.

The attractivenessof this short-termrelief from NFIP requirements, the resultant ease with which
the leveeprojectcan be "sold" to the public, the fact that the damage costs from catastrophic failure
can be largely externalized to the federal taxpayers, and the relative lack of immediate project
benefits that can be derivedfromprovidinga higher level ofprotection,all conspire to make the

minimal, 100-year level ofprotection the most popularstandard for new levees.

This is not to suggest that pro-activelocal sponsor agencies and officials are not attemptingto
obtainmore than 100-yearprotection,but budgetingand the overwhelming attractivenessofa
perceived federal standard are making it difficult for these officials to justify more than a 100-year
level ofprotection.At the same time, these local officialsmay be caught in a dilemma that the NED
federal projectis justified for a level that is at the 100-year level ofprotection,falling short of the
need seenby the local officials.

Why is the 500-year standard more appropriate than the 100-yearstandard for
urban areas?

Levee failure flooding is different from most riverine floodingboth in terms of the rapidity of
inundation, the concentration ofhigh-energy flood waters in the area of the failure,and in many
cases the large areal extentof the flood waters. These factors combine to pose potential impacts on
buildingslittle preparedfor flooding.The 500-year standardfor levee design is just as arbitraryas
the 100-yearstandard so the question becomes,"what level of risk to public safety can we accept?"
When one compares the potential for fire damage to an individual home, case history would
indicate that a 100-year standard falls far short of the level ofprotectionaffordedby modern fire
systems. While fire and flood are differentagentsofdestruction, the results ofboth can be similarly
devastating.However, today's fire systems tend to significantly limit the degree to which an entire
communitycan be affectedby fire, yet we continue to use a much lower threshold in levee design
that most certainlywill result in community-wideinundation.Although there is no perfect answer to
this problem, adopting a 500-year standard would move the United States closer to what it currently
demands in fire protectionand at the same time would mirrorwhat other nationshave done, many
ofwhich that have a considerably longerhistoryof levee management.

Thereare thosewho believe the level ofprotection standard for levees shouldbe based purely on an
evaluation ofbenefits vs. costs. Ifbenefit/cost analysiscould adequatelyconsiderrisk tolerance,
then there could be some merit to this argument. There are many intangibles whenevaluatingpublic
safety risks, whetherthey be floods, auto safety, or otherpersonal decisionsofrisk that border on
issues ofdemographicsand social justice.For example, as a society would we condone relaxing the
standards and expendituresfor traffic safety in a retirement communitybecause the residentsare no
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longerworking and henceproviding limitedreturn to the nation's economy? Although this example
is ludicrous,such a suggestion differs little from a policy that suggeststhat within residential areas

we vary our level ofprotection based on the total existing investment at that location. The ASFPM
believes thatbenefit/cost analysis is a valuable tool for comparing investment opportunitiesbut that
by itself, unboundedby a public safety standard, is a dangerousand potentially inequitabletool for
"sizing" flood risk reduction systems.

The 100-year standardusedby the NFIP was developed for use in a programconcernedwith the
flood-resistance of individualbuildings,not public safety. This confusionbetween public safety and
insuring buildingshas led to thousands ofpeople living at great risk behind levees, thinking that
they are perfectly safe because they do not believe that the government(federal,state, or local)

would allow them to live behind the levee if suchwere not the case.

An added element of risk in currentdesignpractices is the lack of designing "planned failure" into
levees. When levees fail, eitherby structural failure or overtoppingby flood waters that exceedthe
design event, the results are often catastrophic,with the levee experiencing massive damage, as

demonstratedin New Orleans in 2005. In many instances it is useful to design levees to withstand
overtopping, or to control the overtopping to a limited number of spillways designedinto the

system. The aim is to prevent loss of the levee, by allowing it to be overtoppedand slowly flood the

area in planned locations rather than randomly, so that damage is reducedand the communitycan

recovermore quickly. If fail-resistantspillwayswere designedinto the levee, then excess flow
would move throughthe designatedarea when the levee's design level is exceeded,and failure of
the whole levee system might be prevented. This "safety valve" feature is used in the design of
dams to allow the passage of large flows that exceedthe design capacity, so the structure stays in
place and can function as soonas flood heights diminishto design levels. Strategicallylocating
these spillways in combination with land use practices would greatlyreduce the potential for
catastrophic loss by directing flows away from highlydevelopedurban areas. Coincidentdesign
featureswould include land use management and evacuation plans in the areas around the spillways
to protect lives and property.

As accentuated by the levee failures in New Orleans, a 100- or 200-year level ofprotection is
insufficient to avoid catastrophiclosses and their resultant financial implicationsto all federal
taxpayers. Althougha catastrophic levee failure of the magnitudeand impactof that experienced in
New Orleans is uncommon,current planningprocessesfor levees fail to capture the magnitudeof
this impactand the resultingeconomic, social, and environmentalconsequences.If similar
planning,construction, and maintenanceapproacheswere applied to dams, aircraft, and nuclear
power plants, the nationwould be exposed to significantlymore disastrous events than would be

consideredacceptable.A levee failure more closelyresemblesa dam failure or othercalamity than
it does "normal"riverine flooding,and should be subjectto procedures more appropriate to that

risk. As such, a 500-year level ofdesigncoupledwith an insurance and land use mechanismis more
reflective of the risk.

Estimatingthe 500-yearFlood

To continue to improveestimatesof the 500-yearflood, it will be necessary to keep collecting
essential data and perhapsadapthydrologicpredictionmethods to better reflect this level of flood
event. This shouldnot, however, be used as a reason to delay implementation ofa 500-yearstandard
for levees. There are vast areas of the country where the 100-year flood is estimatedthrough
methodsthat are accepted as reasonable and reproducible. A similarapproachcan and shouldbe

employed to make 500-year flood estimates.
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Other Levee Standards

There is a need to review and evaluatepast and current leveedesign practices. Among these issues

are the adequacy of hydrologic and hydraulictechniques,geotechnical design, use of closures or
other features that penetrate the levee embankment or floodwall, vegetation management, and the
incorporation of safety factors such as freeboardvs. the use of risk and uncertaintyto model risk.

Recommendations

3. Levees should be usedas a structure of last resort and only after other measures, especially
nonstructuralones, have beenfully considered. Leveesshouldnot be usedas a means to
facilitate the developmentofcurrently undevelopedfloodprone lands.

4. Federal investments in levees shouldnot be madefor a structure thatprovides less than
500-yearprotection,and the CorpsofEngineersplanningprocess ofmaximizingthe NED
shouldexplicitly incorporatethispublicsafetystandardas a lower boundaryforfederal
investment.

5. Levees shouldnot be constructedin floodwaysand, to the maximum extentpossible, when
constructed or reconstructedlevees should be set backfrom rivers to allow the river to
function more naturally and toprovidefor theprotectionor restorationofriparian and
wetlandresources between the river bank and the levee.

6. The ASFPMurges Congress and theAdministration to adopta policy that the 500-yearlevel

ofprotectionfor levee design is the minimalstandardforpurposes offlood insurance and
otherfederalinvestment.

7. Current levees thatprovide less than 500-yearprotection but meetall the requirementsfor
design, maintenance,and operation, and are recognizedbyfederalprograms as meeting the

standardsfor 100-yearprotection,could beprovided grandfatheredstatus. Criteriashould
be developed to determine when and ifprotectionprovided by a specific levee would need to
be upgradedand how that wouldbe achieved.

& Benefit/costanalysis is an appropriate tool with which to evaluate and contrastfederal
projects, but it should be boundedby a strongpublicsafetydesign standard, whichfor
federally supported levees should be the 500-year level ofprotection.

9. The design oflevees should include improvedmethods ofproviding resiliency, most notably
the inclusionofdesignedfail-resistant spillways built into many levees so that when the
levee design is exceeded, excessflowspills through that area, preventing catastrophic
overtopping orfailure ofthe structure.

10. The impactsofany new, rehabilitated,or reconstructedlevee that would result in the
transferofdamage or in adverse economic, social, or environmentalconsequences must be

mitigated.

11. The local sponsormustdemonstratethefinancialand staffingcapability to provide
operation and maintenancefor the life ofthe structure-beforetheproject is approved,
constructed,re-constructed, or recognized asprovidinga certain level offloodprotection.
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12. Congressshouldfund the National Research Council to engage experts to evaluate and
propose modificationsto levee design, operation, andmaintenancestandards. These efforts
should include reviewofprevious NationalAcademiesreports, and the extent to which
previous recommendations have been addressed.

Certification and inspection

The UnitedStates has in place requirements for inspecting and certifyingnumerous private and
public enterprisesthat affecthumanhealth and safety. However, the nation's sole requirementsfor
operation and maintenanceof leveesare found either in an agreementbetween a federal agency and
a non-federal sponsor (executedduring constructionof a levee),or as a requirement imposed by
FEMA in the course of mapping flood hazardareas associated with levees. In the latter case, proper
inspectionand certification is mandated in order for a levee to be recognized as providing 100-year

flood protection.

For many of the nation's levees, the federal governmentplannedand built the structure, with a non-
federal "sponsor," often a local government,contributingsome share of the cost. Under this

arrangement,the local sponsor assumesresponsibility for operation and maintenanceof the levee

after it is built. The certification and inspection of the levee is thus the responsibilityof the local

party who choosesto use that structure as a mitigationmeasure.The certification and inspection of
levees is not the financialresponsibilityof the federal government, except in those instanceswhere
the federalgovernmentis the sole owner and operator of the levee. Althoughit is clear that the local

sponsor is responsiblefor operation and maintenance,the local entity is not required to demonstrate
financial or technical ability to carry out these tasks. Further, both federal and state oversightand
enforcementof the adequacyofongoingoperationand maintenanceis problematic.

In numerous other cases, leveeswere constructedby local or state governments, were private levees

built specifically for purposes ofcompliancewith the requirements of the NFIP, or were constructed
to protectareas (mostnotably agricultural lands)from occasional inundation. These non-federal
leveeshave becomepart of the protectionsystem with varyingdegrees of ongoingoperation and
maintenance.

This haphazardapproach to levee certification and inspection fails to protect the federal interest in
public health, safety,and fiscal responsibility.These requirements for levees are far less stringent
than the certification,design,maintenance,and inspectionrequirements for dams. When flood
damageresults from levee failure (evenif the failure results from the negligence of the levee owner
who did not meet the agreed-upon inspectionand maintenanceduties),federal programs come into
the picture to rebuild failedor damaged levees,provide disasterassistance, and sometimes to

provide additional financial support to the NFIP-leavingthe nation's taxpayers to foot the bill.
Thesepolicies combineto create a lack ofunderstandingand accountabilityfor levee owners to
invest in properdesign, construction, inspection, and maintenanceof their levees. Reversing this
trend will take strong leadership, a sense of shared responsibility, and sharing of the costs and
consequencesof levee failure.

As with other flood loss reduction programs, a federal-statepartnershipis the logical avenue for the

effectiveand efficient oversight of the certification and inspectionofall levees. The certification
process shouldconsider elements of the NFIP but be more alignedwith determiningwhethera levee

meets specified design, operation, and maintenancecriteria rather than simplywhethera
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professionalengineer is willing to attest that the levee will not fail. Over the long term, levee

certificationsthat are provided to FEMA shouldbe delivered by an approved levee safetyprogram,
most appropriatelyhoused within state government. Although the private sector may perform much
of the engineeringwork, it should be reviewedand approved by qualifiedstate staff. State capability
in this area is criticaland must be developed throughfederal legislation that provides incentives and
disincentives that encourage statesto undertake effectivestate levee safetyprograms, whichthen

will reduce the federal costs describedabove.

Recommendations

13. Written guidance is neededon what constitutes a "proper" inspection, what is neededfor
certifìcation to enable the NFIP to recognize the levee, andwhat the actual consequences
are to the levee owner ifthe levee is notproperlymaintainedto meet these requirements.
Both the CorpsofEngineersandFEMA haveguidancefor requirementsofprograms that
come intoplay with these issues, and the guidancefrom each agencymust be consistent and
correlatedwith the other agency'sguidance.

14. A federalpolicy shouldbe clearlyarticulatedthat theperiodiccertification and inspection

of levees, including relatedoperation andmaintenance, is the responsibilityofthe levee

owner and that transferringthis responsibility to thefederalgovernmentis inappropriate.
Participation infederalprogramsofrepair, insurance,and disaster reliefmust be

contingent on levee ownercompliancewith these elements.

15. Non-federallevee ownersmustbe requiredto demonstrate the long-termfinancial and
technical ability to carry out operation andmaintenancetasks. Further, bothfederal and
stateoversightand enforcementofthe adequacy ofperiodicinspectionsandongoing
operation and maintenancemust be inplace and enforced.

16. A state-administerednational levee safetyprogram is needed toprotect thefederalinterest
in publichealth, safety,andfìscal responsibility,as well as toprotectpublic safetyand costs

related to all levees not in thefederalsystem. Such aprogrammust befully integratedwith
state and localprogramsofflood risk management, especiallyfloodplain managementand
dam safety,and should use a state delegation model similar to that used to implement the
Clean WaterAct, rather thanfunction as an independentprogram like the existing National
Dam SafetyProgram. State capability in this area is critical and can be developedmost
effectivelythroughfederal legislation thatprovides incentivesand disincentivesfor states to
accept delegation for the developmentand implementationofeffectivestate levee safety
programs.

17. FEMA shouldrequire that all communities with an NFIP-recognizedlevee have a multi-
hazard mitigationplan that considers how other hazards affectthe safetyoftheir levee (e.g.,
earthquake, subsidence, riversedimentation,erosion, etc.)and appropriateemergency
actionplans (EAPs) with action steps to accountfor any ofthesefactors that affectthe
safetyofthe levee. FEMA should require that thisplan be updatedat least everyfive years,
includingaccountingfor any changes infloodflows caused by increasedwatershed
development. Thepotentialfor catastrophic consequences of leveefailure or overtopping
shouldbe included in leveeplanning, design, regulations, and insurance considerations.
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Residual Risk, insurance, and Communication

The levee problemcurrently facing the nation has been in the making for nearly a century. It will
take time, perhaps20 years or more, to reverse our vulnerability.As such it will be necessary to
identify and directly communicate the risk to individuals, but at the same time provide options that

allow realistic and politicallyviablemeans for adjustingdirection. In the mean time, it will be

essential that we properlyuse all tools to minimize the impactof levee failure.

There is now widespreadmisunderstandingof the true risks associated with levees. This in turn has

helped lead to the currentover-relianceon structural solutions to reduce the impactof flooding, and
to the creation ofa false sense of security among those living, working, or seeking to build in areas
behind levees. Communicationwith citizens and stakeholdergroups is rarely an explicit
considerationwhen levees are permitted or built, or in the development ofpolicy for levee design,

insurance, or regulation. As a result, the problemsnoted herein tend to be perpetuated,and the risks
associatedwith leveescompoundedby continueddevelopment.Risk communicationis the

responsibilityofall levels of governmentand the private entities associatedwith development,
lending, insurance, and conducting any business in or near flood hazardareas near levees.
Communication of the residual risk associated with any levee is key to public understanding and
acceptanceofappropriate public safety and flood risk reduction policies in the nation.

Due to poor communication,leveespromotea false sense ofsecurity. Investors, property owners,
businessowners,and others tend to live and conduct businesswith little consideration of the levee

systems that protect their property. Whena levee fails there are always a significantnumber of
individualsand businesses that lose everythingin the resulting flooding and are never able to

recover financially.There is an essentialneed to modify NFIP flood insurance and perhapsother
lines of insurance to recognizethat coverage should be provided for the residual risk that exists
behind levees. Modifying the mandatory flood insurance purchaserequirementsto requirethe

purchaseof insurance in residual risk areas protectedby dams or levees is an essentialstep.

Residual risk insurancewould help manage the risk that remains within those areas protected by a
levee. Another componentofmanaging risk might be to consider design practices with levees that

account for potential failure modes (e.g.,incorporationofspillwaysat key locations)coupled with
development practices behind levees that projectand account for some level of inundation should
the levee be overtoppedor fail. While a 500-yearstandardby itselfmay fall short ofsocietal
acceptanceofrisk, a 500-year standard combinedwith design standards and insurancewill increase

the overall level ofprotectionafforded to property owners to make it commensuratewith the threat
to individuals and the community,as well as the nation's taxpayers.

Flood maps producedby FEMA are intendedto show the risk to flooding for both the 100-year and
500-year floods. Many of the nation's maps do not show areas behind levees as flood risk areas that

will be flooded when the levee fails or is overtopped.Identificationof those areas as flood risk areas
is essential to communicatingflood risk to property owners and communities, so they can take

responsibility for that risk, whetherby applyingappropriate development practices behindthe levee,
by developing evacuation plans, or by purchasing flood insurance.

Recommendations

18. The area that wouldbe inundatedwhen a leveefails or is overtopped,or when internal
drainage systems are overwhelmedor incapacitated should be mappedas a residualrisk
flood hazard area and depictedon Flood InsuranceRate Maps.
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19. Emergency actionplans (EAPs) that addressflood warning and evacuationshould be

requiredfor all residual risk areas behind levees in order toprotect lives and minimize
propertydamage. Theseplans, and the periodic exercise ofthem, shouldbe a requirementof
anyfederalor stateprogram that recognizesthe levee as providingprotection.

20. The purchaseofflood insurance and implementation ofappropriatedevelopmentstandards
shouldbe mandatoryfor allpropertyprotectedby levees, to reflect thepotentialfor the
catastrophicconsequencesofleveefailure.

21. Communication ofthe residual risk behind levees on a regular basis should be an explicit
componentofall aspects ofproposedand current levee activities.It should include
notification to allproperty ownersofthe risk (e.g.,a notice in an annualwater bill or tax
bill) along with other measures such aspostingsigns in all landareas at risk behind the
levees. All communication should state clearly that the area behind the levee isprovided
with some level ofprotectionby levees, that the levees mayfail or be overtopped,and that
the area is afloodplain, with indicationsofthe depth offlooding when the leveefails or is
overtopped. Communicationto theproperty ownersshouldprovide clear informationon
their role ifan evacuation is ordered.

22. The liability ofowners ofstructuralflood controlprojects, such as levees and dams should
be communicatedto the ownersofthose structureson a periodicbasis. Information on that
liability is on the ASFPM website:
http://www.floods.org/PDF/NAI Liability Failure Facilities 0906.pdf

Adverse Impacts of Levees

Levees by their very natureadverselyaffect properties that are upstream, downstream,adjacentto,
or acrossthe waterway. Leveestransferflood waters onto other propertyor communities,interfere
with the natural attenuation of flows, causebackwaters,generallyincreasethe depth and velocity of
floodwaters, and encourage channel degradationand eventual bank erosion. In addition, if the levee
is located immediatelyadjacentto the bank or the stream edge, as is commonpractice, important
riparian vegetation is often destroyedeitherdirectly during the constructionphase, or as a resultof
the high velocities, erosion, or sedimentationthat result from the river's being narrowedby the
presenceof the levees.

Currentpoliciesdo not adequatelyconsider the adverse impactsof levees. For example, often
levees constructed by the federal governmentare sited along the boundary of the floodway,which
often coincideswith the environmentallyand hydrologicallysensitive area. In some cases the
transferof these impacts is acknowledgedand mitigated but frequently the impactsare ignored.
This suggeststhe need for clarifying legislationand/or guidance that states that the creationor
transfer of adverse impacts is unacceptableand these impactsmustbe accountedfor and mitigated
as part of any levee project-beforethat projectis approved, constructed, re-constructed, or
recognizedas providing a certain level of flood protection.The presenceofa levee encourages
development in the flood risk areabehind it, bringing people into harm's way when the levee fails
or is overtopped.

Second,but equally important, over time leveesoftenprovide a lower level ofprotectionthan
designedbecause upstream developmentor levees across the river or elsewherein the river system
or watershedresult in the transferof flooding to the leveed reach. This practice of transferring
adverseimpacts silently erodes the level ofprotectionprovidedby the levees. Cumulative impacts
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caused by levees need to be addressed.One levee in the system may not have measurableimpacts,
but if levees are built in additional portionsof the system or watershed,the cumulativeimpacts can
be significant, adverselyaffecting many communitiesand properties.

Recommendations

23. FEMA and the Corps ofEngineersshould evaluateand eliminatepracticesthat cause
increasedflood damageor that lead to inducedflooding (the transferoffloodingto other
property that is primarily open space)unlessproperty owners agree to a permanent
flooding easement in returnfor this intrusionoffloodingon theirproperty.

24. The cumulative impactsoflevees within a system or watershedshouldbe evaluatedbefore
any levees arepermitted,so those impactsare consideredand mitigated, including
increasing the design height to accountfor increasedflood levels.

25. Levee construction, repair, andreconstructionshouldaccountfor the protectionofexisting
naturalfunctionsto avoidadverse impacts to the naturalsystem. In addition, during repair
or reconstruction ofthe levee, these naturalfunctionsshouldbe restoredto the maximum
extent that ispracticalto accountforpastadverse impacts.

Summary

The nationhas thousandsof miles of levees,with millionsofpeople living in the flood risk areas
behind them, many believing they are completelyprotected from flooding.Communitiesoften
choose levees as their option to reduce flood damage to existingdevelopment. Currentnational
flood policiesnot only encourage communities to choose a levee, but also encouragebuilding the
leveesonly to the low standardof the 100-year flood. Communitiesrealize that they can gain the
benefits of a levee (an increased local tax base and minimal disturbance to the people and
infrastructureof the community)while externalizingthe costs of levee failure and overtoppingto
the federal taxpayers through disasterrelief, federal levee constructionand repairprograms, and the

perception that, when flooded, they are the victims.

The result is a nation in which millions ofcitizens and hundredsofcommunitiesneitherrecognize
their flood risk nor accept responsibilityfor reducing that risk. The overriding aim of ensuring
public safety has been lost in the morass of complexbenefit/cost calculations and in two
misperceptions at the local level: first, that the levee option mustbe a completelysafe and prudent
one because the federal governmentallows (or even encourages)it; and second, that the

responsibility for operation and maintenanceof the levee does not rest solelywith the local owner
of the levee but is somehow shared with or even borne by the federal government.

To reverse these negative trends, changes will be necessaryat the federal, state, and local levels, as

well as on the part ofcitizens who live, work, and play in flood risk areas. This paper has set out the
recommendationsfrom the Associationof State FloodplainManagers that we believe will be

necessaryto yield a public that is both safer and better informedabout leveesand the flood risk
associated with them.
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Q: What is the difference between the floodplain and
floodway?

A: The floodplain is any area that is suceptible to being inundated by
water from any source. Mostly, this is the area adjacent to a river,
creek, lake, stream, or other waterway that is subject to flooding
when there is a significant run-off event.

The floodway is the channel of a river or other watercourse that
carries the deepest, fastest water downstream.

Difference between

I




