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Executive Summary

Kentucky has 1500 square miles of surface water and 1500 miles of navigable waterwapserifty

the 120 county seats are located on rivers, and over 25 percent ftéteQ & LJ2 LJdzEalorigh 2y f A @S
waterways' Not surprisingly, flooding is the most common natural hazard in Kentucky, and many

structures have been built over the years in floodplain areas. Although foaaklordinances have been

enacted across th8tatein recent yeargo limit new construction in thee areas, existing structures still
experience frequent flood damages. These structures are required edeealgovernment to

maintain flood insurance, and the National Flood Insurance Program (NFIP) provides a subsidized

insurance progam for existingstructures in pecial flood hazardraas. Repetitive repairs are an ongoing

expense for property owners, but also for alkpayers through NFIP subsidies.

Through hazard mitigation fundinthe FederalEmergencyManagementAgency (FEMAfjitigation
grantprograms work witrstate andlocalgovernments to eliminate repetitivBood losses to residential
and commercial structurelthough mitigation funds may be used to elevate, relocate and rebuild
these structures in some caséise best mitigation approdtis often showno be acquiringlood prone
property and demolisingthe damaged structurefor the sole pupose of returning thenatural
floodplain areago green space

At all levelsof government, the provision dtinds for mitigation projects is a reaing policy issue as

budgets are tigrgned. It is imperative that publftinds are used in the most cost effective manner

possible and that evidence of a positive return on investment be utilizedaiotain mitigation

programs At thefederallevel, redicing flood claims paid through the NFIP is also a priority. Long term
cost effectiveness is a critical consideration in budget preparation and the allocation of scarce resources.

FEMA condcts loss avoidancdigliesin order to examine the return on inviesent for

acquisiton/demolition projects. The studgresented hereanalyze an acquisition/demolition project

implemented inShepherdsvilléBullitt County, Kentucky tilizing FEMA, state, and loaaltigation

funds. The buyout wasonducted in 1998 fadlwing the major floods which inundatdbe state in 1997.

To analyze the long term cost effectiveness of the buyout, this stadgiders the actual damages

incurred in 1997 andstimates damages which would most likely have occurred in subsequent flood

events had the project notbeen executethl K SaS | P2 ARSR f 2 & a S aCompaihg (0 KS LINE
expected damageenefits)to the initial mitigation funds investmenfinflated to 2011 dollarsyill

yield a ratio utilizing the formula:

Benefits/Costs £evel of Cost Effectivendggeturn on Investment)

The resulting ratio ian indicatorof the return on investmenaindlong termcost effectieness of the
mitigation effort. As a percentage, the resuftdicates réurn on investment. A00 percenteturn
means that, for each dollar invested, one dollar in savings is generated for each subsequent flood event.

CKS Fylfeara 2F {KSLKSNRaAGAT T SQa 0 dz2t@zdds LINRE 2SO
percent This means that an estimated savings of $2mMproperty damages for each dollar invested has
beenrealizedt A Yy OS (G KS LINE 2 SThes@raturrs Wididats = tiffsojedd Hag bfen cost
effective overthe periodof record

Q)¢

! Kleber, John Ethe Kentucky Encyclopadiuniversity of Kentucky Press. 1992.
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Introduction

The Robert T. Stafford Disaster Relief and Emeggassistance Act was passed in 1988 as an
amendment to the Disaster Relief Act of 1974. This Act established the statutory authofigdoal
disaster response, particularly for programs administereFBiyiAb C9 a ! Qa statddd@its 2 y 2
website atfema.gov, igo:

Support our citizens and first responders to ensure that as a nation we work together to
build, sustain, and improve our capability to prepare for, protect against, respond to,
recover from, and mitigate all hazards.

FEMA defines mitigaA 2 ythe kffdrt tdireduce loss of life and property by lessening the impact of
disasters® Through mitigation efforts, FEMA contributes both quantitative economic benefits and
gualitative societal benefits to communities across the nation that m#fgisfrom the devastating
effects of storm eventsi 2005study conducted by the Muliazard Mitigation Council found that, for
each dollar invested in mitigation activitiem estimatedour dollars(over the useful life of the project)
are saved in rgonse and recovery efforts following a disaster.

C9a! Qa | |1 I AsHistanciprogkamh lisidrie tngthod used to meet the mitipn goals of the
organization through distribution dederalmonies to communities nationwid®r implementation of
mitigation projects such as detention/retention basins and other drainage improvement projects;
acquisition/demolition, elevation, or relocation @bod pronestructures;and constructiorof

residentialor community tornado safe roomsThere are two primary fuding sources in the &tard
Mitigation Assistancg@rogram. The Hazanditigation Grant Progranprovides grants tatates

following a Presidentialtdeclared disasterAvailable funding for mitigation projects determined

based upora percentage of the tal federalPublic Assistance and Individual Assistance payments for
the disaster typicallyl5to 20 percent of that amount® States must provide a 25 percent match for
these project funds. In Kentucky, thte Division of Emergency Managemeipplies 12 percent,

and thelocalgovernment contributes 13 percent of the total project costse $acond funding source

is thePre-Disaster Mitigatiorgrant programan annual funding opportunity faommunitiesto finance
mitigation projects.The project fund are provided with a 75 percent federal and 25 percent local cost
share. Local shares may be met with cash and/irid contributionsfor both of the Hazard

Mitigation Assistance programs

FEMA defines the land area of the base flood (100 year fload) lof rivers and streams as special
flood hazard eeas If a property lies within this aredhe localfloodplain management ordinances and
property owners must comply with NFIP regulations including maintaining flood insult&tums
hazardareas are mgped by FEMA and published as Digitab&linsurance Rate Maps

FEMA makes the acquisition and demolitiorilodd pronestructures, particularly those imapped
special flood hazardraas priority mitigation projects. An acquisition/demolition projeattails the

2 www.fema.gov/about/index.shtmAccessed March 11, 2011.

% www.fema.gov/government/mitigation.shtmAccessed March 11, 2011.

* www.floods.org/PDF/MMC_Volumel_FindingsConclusionsRecommendationslpkifHazard Mitigation

Council is part of the National Institute for Building Science.

® FEMA assists in recovery efforts by funding Individual Assistance, provided to individuals and businesses which
have incurred damages during a disaster event and do ae¢ linsurance coverage and Public Assistance, which
aids State governments in recovery efforts such as debris removal and repairs to public property (see fema.gov).
6Www.fema.gov/plan/prevent/floodplain/nfipkeywords/sfha.shl;m

QX


http://www.fema.gov/about/index.shtm
http://www.fema.gov/government/mitigation.shtm
file://128.163.119.118/Martin/eewhit3/Desktop/Capstone/www.floods.org/PDF/MMC_Volume1_FindingsConclusionsRecommendations.pdf
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purchase of land and structure, demolition of the structure, removal of utilities, and deed restriction of
the land as green space for perpetuity. The green space is returned to the natural floodplain and may
be used with limitations for commutyi recreational purposes if so desired by the local government.
FEMA considers this type of mitigation to be 100 percent effective against future property damages.

Figure 1. Google Earth image of project aredhwflood hazard area shown.

100 year
floodplain

This studyfocuses upon the acquisition and demolition of a clusteftarfd proneresidences along

West First Street in Shepherdsville, Kentucky following the devastating flood of 1997, one of the worst

Ay GKS { (Thé SoQgie E&rth indge dhbwh hese8 IS NI | @ SR gtibrialElocd9 a! Qa b |
Hazard Layer (shown in reaiyd shows the location dhese propertiegindicated by yellow pins)

Over the first few days of Marcth997more than a foot of rainfall inundated northern Kentucky and
extremesouthern Irdiana, causing over 500 million dollars in damages, the loss of more than 14,000
homes, and 33 death'sTheOnhio River at Cannelton Lotkindiana reached a record level of 52.3 feet,
10.3 feet above the normal flood stage of 42 feet, on Marth 8

" www.crh.noaa.gov/Imk/?n=top10flash.



file://128.163.119.118/Martin/eewhit3/Desktop/Capstone/www.crh.noaa.gov/lmk/%3fn=top10flash.
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In Skepherdsville, thélooding occurred as backflow from the Ohio River surged intdSdile and
RollingRivergSee Figure 2adding to the swollen Floyds Fork River which empties into the Salt in
ShepherdsvilleThe Salt River in Shepherdsville crestedta®4eet, 8.9 feet above the flood stage of
32 feet, on March "8 causing the worst flooding there since March 196¢he Salt River Basin
remained flooded from backflow until March 13 According to a report from the National Climatic
Data Center, imety percent of downtown Shepherdsville was under water, and flood waters reached
the rooftops in several places. One thousand people were evacuated from their homes by boat.
Property damages in Bullitt County exceeded $30 milfidime 1997 flood spurredisaster declaration
number DR1163, covering 92 Kentucky counties and leading to the availatlit§ ofillion inFEMA
hazard mitigation funds.
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Figure2. Confluence of Salt and RollifRjvers neaiShepherdsville KY

The City oBhepherdsville was gnged funds toacquire and demolishomes in nine different areasf

the city which were heavily damaged by the flood waters. The West$ireet area, which was
comprised mainly of lonand moderateincome residents with few resources to rebuild or relts
included20 homeswhich suffered substantial damaged two vacant lotsUnder the NFIP,

substantially damaged dwellings must either be elevatedttieast one foot above the base flood
elevationor demolished. This created a financial crisis for ynaiithe homeowners. The FEMA

mitigation funds allowed the property owners to recover their losses and relocate to homes outside of
the floodplain.Vacant lots were purchased in order to maintain contiguous green space.

Most of the West First Stregirojed areanow compriss Frank E. Simon Park. Although the area has
flooded several times since 1997, flood waters rise and recede natwiditigut the threat of damage

to homes.The followingphotos were taken in Simon Park March 1 and 10, 261 the river
approximately 20 an@5 feet, respectivelyThe second photo is visual confirmation that the home sites
within the floodplain flooded with a 100 year flood event.

& www.crh.noaa.gov/Imk/?n=flood97
 www.ncdc.noaa.gov/oa/ncde.html
1% http://geology.com/lakesriverswater/kentucky.shtm! Site indication inserted by author.
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Tree line
indicates the
location of
former home
sites.

Tree line
indicates the
location of |
former home
sites.

Figure4 Simon Park March 10, 2013ource: Bullitt County EMA
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Literature Review
Overview

The literature review focusagpon bssavoidancestudiesconducted in various parts of the country and
the methodologies employetb establish the retun on investmentor acquisition projectsEastern
Missouri, Washington, Florida, Minnesota, lowa, and Alabama are a few sfatesggovernmentswhich
have worked with emergency management agencies atdfage andfederallevels to produce analyses
which help establish the long term cost effectiveness of acquisition programs.

Literature Review

Prior to FEMA approval of an application for mitigation funding, each project must be assessed for cost
effectiveness through Benefit Cost Analysis (BG&&curity, 2010Jhere are primadly two types of
analyse®f which FEMA approves:

e The Full Datanalysis, which comparesdtiirst floor elevation®f structues to the base flood
elevationand associated discharges. The analysidistees the likelihood of the depth of
floodwaters at various levels of flood events and the expected value of damages related to
those depths; and

e The amage Frequency Assessmenhich utilizesactualquantified damages from past events
to establish a fequency of occurrence and the probabilityfofure flood damages at various
levels of flood events.

C9a! Qa . /! a O2 okt s coubigtlare allicanstriicRon and raomstruction costs

for materials, labor, equipment, and legal and dediegs. Additionally, the cost of annual maintenance
must be considered. Benefits are established either through use of the flood hazard data particular to
the area or by quantifying past damages through insurance claims, receipts, agency reco(tddstc.
Group, Inc., 200Benefits divided by costs return a ratio, and positive ratib$.0 or higheare

deemed cost effective.

Similarly, theBCAmethods may be employed to establish positigation cost effectiveness with ass
avoidancestudy. The City of Centralia, Washington used th# Bata method of assessment to find a
positive return on investment for the elevation of 35 homes through theadddMitigation Grant
Programfollowing floods in 199% losses avoided were irkeess of $2 million during a December 2007
flood. (WA, 2008} ikewise, Birmingham, Alabama analyzed @8&uisitions and found that over $60
million was saved from 1996 to 20Q@L, 2000)

In 2000the City of Aistin, Minnesota developed an analysis163 properties acquired with mitigation
funds. These properties had been acquired over time since severe flooding occurred in 1978. Their
methodology followed the BrmageFrequencyAssessmentormat of analysis and included damage to
structure and contents, displacement costs, &t€MA Individual AssistanaadPublic Assistance
expenses in the areas, which include infrastructure cleanup and emergency services costs. Austin
concluded that a savings of $6milion had been realized ovéwenty years of buyout effort{V, 2001)

In Eastern Missouri, a 2009 stualgo used thisnethod, but included loss of function costs associated
with businesses, rental properties, lost wagasd loss of public services. Their conclodmcused upon
the aggregate return on investmefrom losses avoided during fid events in the spring (34 percent
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return) and summer (178 percent returaj 2008.(URS Group, IncOQ9)L 2 ¢ an&hydiautilized the
same methodology and established $99 million in avoided losses from the acquisition /demolition of 703
structures.(Management |. H., 2008)

In some instances, such as tledavoidancestudy the Stateof Florida conducted in 2009, accurate

damage data is unknown and must be estimated. Florida employed the National Institute of Building
{OASyO0SQa adGraiAadAO 2F F2dz2NJ R2ffFNBR al @SR T2NJ S@S
avaded. This study combined acquisition/demolition projects with major drainage projects completed

since 1992 (Hurricane Andrew) to establish overall cost effectiveness Stakemitigation program.

(Management F. D., 2009)

Most of the reportancluded tables which pointed oulisasterrelated repetitive costs not reflected in
thestudyp ¢ KSaS @I NASR FTNRY (KS RA adthiudngnpahad¥ || 02 YYdz
suffering,to response and recovery efforts including evaaua, shelter, and public health issues.

The bssavoidancestudy literature reviewed was consistently detailed in its methodology reporting,
validating the results with strongredibility. In the Florida stugyhowever, dack of accurate data
threatenedthe validity of the results.

Conclusions

Although it would seem obvious that removing a structure froftoad pronearea will mitigate future
damages, quantifying those avoided losses is the basis for structuring and maintaining public policy in
the useof natural foodplain areas. Through losgadancestudies, the long term cost effectiveness of
mitigation piojects can be quantified anchaestimatedreturn on nvestment determined.

The BCA methodologies that FEMA requires may be used both in thareost determinations of a

LINE 2 S O (i QChoosirfy thé&best dnalysis method depends upon the availability of data. If flood
hazard data is available, the Full Data method may be used. If not, actual damages must be determined
from insurance claimand other sourcesThe primary differencéetween pre and post analysess that

the initial BCA utilizes expected values of future damaggesed uporactualcurrent and recenevents

and thelossavoidancestudy usesthe additionalexpecteddamages avdied during subsequent flood

eventsin the project area after mitigation.

FEMA has published several reference materials which offer specific guidance for anbt/zsj
effectiveness of mitigation projects. All of the literature reviewed employedREBA guidance,
standard values, and methodologies to establish cagiotifzeness through the use afdsavoidance
studies None ofthe available literature otoss avoidancetsdies found that the acquisition projects
were not cost effective. Furthermer nostudy methodologyaccessed for this revieaxplores the effect
of other variables.
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Methodology

PostProject Cost Effectivenesgverview

l'a RSY2yaldNIGSR o0& GKS € AGSNI-téroehdsSt effeBi@neSsgsy Sadl of A
ordinarily done througha lossavoidancestudy. Calculating the long term cost effectiveness of an
acquisition/demolition mitigation project involves determining the benefits (losses avoided) and costs

given a flood event.

This loss avoidancéisdzR &  dzii A f FullD&t&RBCB ¢.5.3 sOftivare to determine the expeéstalues
for damages which most likely wouhdve occurred during three 100 year flood events in the project
area since 1997Full Dataanalysis compares flood hazard data to structural data fofflthed prone

area in question. Flood hazard data is published by FEM®&od insurancetsdiesand focuses upon

the riverine elevation and associated discharges at the 10, 50, 100, and 500 year flood event levels.
Structural data is ordinarily provided frolmcal Property Value Assessméites and elevation
certificates.The pivotal variables in the analysig &ine base flood levation which isthe 100 year flood
level,and the lowest finished first floor elevation of the structure. If the first floor at®n is less than
the base flood elevatiarthe structure can be expected to flood with a 100 year event

The table below illustrates the probabilities for the frequencynd the recurrence intervaisfor flood
events at certairtevels.A 500 year flod, such as the 1997 event in Shepherdsville, has a 0.2 percent
chance of occurring in any given year.

Tablel. Source: http:/ga.water.usgs.gov/edu/100yearflood.html

Recurrence inter vals and probabilities of occur rences
Recurrence interval, Probability of occurrence in Percent chance of occurrence
in years any given year in any given year

100 1in 100 1

50 1in 50 2

25 1in 25 4

10 1in 10 10

5 1in5 20

2 1in2 50

The FulData module generates two tables that estimate the expected damages to a property given a
OSNIFAY Ft22R S@Syid tSgSto ¢KSasS GrofSa RAaLI Il & 0
comparison of the expected damages given the depthfooding. One table demonstratake

estimated depths, and the other gives an estimated percentage of damage relative to the depth. By

" The average number of years between floods of a certain Sigerce:
http://ga.water.usgs.gov/edu/100yearflood.html
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entering the flood hazard and structural data for 109 West First Street, tables were generated which

provided expected valuder damages incurred during a 100 year event. According to the calculations,

at a depth of 1.78 fet, damages to the building would have beem ®m LISNOSy i 2F GKS 0 dz
replacement value, and contents wouldvebeen damaged atpproximately 17.9 pera# if the

structure had remained in place.

Data Collection

The methodology enlpyed for the Shepherdsville stuthegan with the selection of a data s€iles for
mitigation projects are archived at the University of Kentucky Hazard Mitigation GraneRradfice.
The Shepherdsville project file was used to obtain relevant data for the loss avoidance study.

Following the 1997 floods, amy buyout projects were implemented with mitigation furstatewide,

but not allof these buyout areakave experiencedubseqent flooding Although Shepherdsville
purchased 58 properties in various locations throughout the citig, $hudyfocuses upora cluster o2
parcelswhichwere located in the flood hazard area West First Street along the banks of the Salt
Rive. This area frequently floods withcalzed heavy rainfall and/or backflow from the Ohio Rjver
making it a good site for poshitigation analysisThe project site is now Frank E. Simon Park and offers
a playground, walking paths, fishing, and a baddtzd.

FEMA does not require BCAs pooperties which lie within apecialflood hazardareaand have been

determinedby alocalofficialto be substantiallyd Y 3SR® {dzoadlydAlrf RIYIFI3Sa |
structure whereby the cost of restoring th&rscture to its before damaged condition would equal or

SEOSSR pn LISNOSyid 2F GKS YINJ SO I 'dxfneteefof theK S & (i N3z
20 dtructures in the data set were substantiallgrdagedduring the 1997 floodandno pre-mitigation

BCAs were conductedlthough e structure was 39 percemlamagedno BCA was in the file. The

remaining two parcels were vacant loslthough a postitigation analysis could have utilized the pre

mitigation BCA data as inputs, the lack of avail&fl# data necessitated the establishment of

estimated damagethroughother meansEstablishing subsequent events and creating a depth to

damage model in the BCA software provided expected damages given the depths of flood waters with a

100 year flood event

Total project costs were compiled from the receipts and invoices archived in the file and included the
purchase pricedemolition,lead andasbestos testing and abatement, closing costs, and appraisals. Total
1997benefits were calculated for each sttuce as:

(Purchase Pri¢&x Percent of Substantial Damage) + Value of Corlfenfotal Benefits
Example: (70,000 x .7) +50,704 = 99,704 = Total Benefits for 109 West First Street

The sum of benefits for the2 propertieswent into the final benefit/cos{return on investmentyatio
as:

Sum ofT otal Benefits/Totalnflated Project Costs = Return on Investment

2\www.fema.gov/plan/prevent/floodplain/nfipkeywords/sd.shtm

13 Fair market value was used to estimate building replacement value based upon square footage of the structure.

“ FEMA standard value for contents is 100 per&@m G KS a0 NHzOG dzNBE Q& o6dzA f RAYy 3 NB LI |
was applied to the appraised value for 19 of the 22 parcels; the two vacant lots had no contents, and an estimated

value of $5000 was used for the contents of the garage at 156 West First Street.
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The final ratio was converted to a percentage to demonstrate return on investment.

The determination of subsequent flood events in fiteject areaproved to bedifficult asno consistent

written flood recordswere keptlocaly following the buyoutSince the structures were located in the

100 year floodplain, it was assumed that flood damages would occur at the 106vyarattevel. The

Bullitt Couny EmergencyManagementAgencyDeputy Director confirmed flooding in the area in May

2010, thus establishing one subsequent evénsite visit in March 2011 confirmed another evexéxt,

aquery at the MitionalQimatic Data Center site produced 20 flooévents in Bullitt County which had

been reported since 1997. Of those, fivere determined to haveccurred in themmediateproject

area, and one of the five was established as a 100 year event. Thus, three 100 year events were used to
estimatesubsequenavoided losses.

Analysis

To determine expected damages for each of the theeents,the FEMABCA Full Data ndolle was

used. The module required first floor elevations and flood hazard data. Actual first floor elevation is
unknown however, a reasonablestimate was dermined based upon historiclbod depths for past
100 and 500 year events and a photograph of a home in the area published in thel@d@hBurance
Sudy for Shepherdsville that indicated the depths at 100 and 500 year events.

Using he depth damage function of the softwaréwas determined that damages begin occurring with
the 40 year event. However, this study is only concerned with the expected damages at the 100 year
event level. The BCA model established tlathe approximate 00 year event level, flood depths

would be 1.78 feet. The table and accompanying graph below include starting, ending, and relevant
intermediate results generated by the BCA softwimethe West First Street structures

Estimated Flood Depths Before
Mitigation
Recurrence Interval (Yr) Flood Depth (ft)
1.11 -19.48
40.0 -1.13
96.44 1.78
400.0 6.25
644.31 7.70

Table 2. BCA 4.5.5 Depth to Damage Function Results
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Estimated Flood Depths Before
Mitigation
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Figure 4 Estimated flood depths relative to flood event levels.

The depth to damagiunction also generates a table of expected damages relative to the building
replacement value for the building and cents given various levels as shoim the following table.

Expected Damages (%) Before Mitigation
Flood

Recurrence Deph ED (%) ED (%)

Interval (Yr) (ft) Building Contents
1.11 -19.48 N/A N/A
40.0 -1.13 2.5 2.4
96.44 1.78 32.1 17.9
400.0 6.25 315 58.6
644.31 7.70 67.2 35.7

Table 3. Expected damag@D)relative to flood event levels.

From this function, damages to theiilding and contents of a structure in the project site during a 100
year flood event are estimated to be 32.1 percent and 17.9 peraétite building replacement valye
respectively.

These expected values were applied to the origpraject costs and beefits. Then each figure was
AYFELFGSR G2 GKS &8SINJ2F GKS S$@Syd dzaiay3 GKS . dzNBI
http://www.bls.gov/data/inflation_calculator.htmThe folbwing table displays the results of this step of

the analysis.



http://www.bls.gov/data/inflation_calculator.htm
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Expected Damages (Benefits) & Costs by Flood Event
ED ED Costs
Flood Events 1992011 (Benefits) Inflated Inflated
5/3/1997 (500 yr flood) 1,292,215 N/A
7/20/1999 (100 yr flood) 493,863 512,633
5/2/2010 (100 yr flood) 493,863 670,964
3/9/2011 (100 yr flood) 493,863 680,974 1,291,027
Totals 3,156,786

Table 4. ExpectedamagegED)inflated for each flood event wed in the analysis.

Results

Dividing the total benefits from the four flood events by the inflated project cost yields a return on
investment of 245%

Benefits & Costs of Flood Events & Return on
Investment

Total Total

Flood Events 1992011 Benefits Costs
5/3/1997 (500 yifflood) 1,292,215
7/20/1999 (100 yr flood) 512,633
5/2/2010 (100 yr flood) 670,964

3/9/2011 (100 yr flood) 680,974 1,291,027

Total Benefits 3,156,786

Return on Investment 245%

Table 5.Return on investment

Thisindicates that an estimated savings of $2idproperty damages for each dollar invested has been
realized ovethe fourflood evens which were analyzed hese returns indicate that this project has
been cost effective over thperiod of record.

Conclusions

The factsurrounding the initial proposab implement an acquisition/demolition project along West

First Streepoint to a sound decisiof.he damages staned by theproperties during the 1997 flood

were extensiverendaing most of the homes unlivabl@éhe residents werg@rimarily of low- to

moderate incomes and did not have the financial resources to relocate or rebuild to NFIP requirements.
Given the damages ardcalordinances which would prevent new constructiorthie area, the

likelihood of selling the properties at a reasonable market value was low.
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All buyouts funded by FEMA mitigation grants are voluntarily transacted by the homeowners. No use of
eminent domain authority is permittedocalgovernmens and emegency management agencikave

a responsibility to protect the citizens from harm. Thus, the mitigation project proposed [@ithef
Shepherdsville & G KS 2 ¢ y\BaNI3n@ppotiBriijtydis theirdsidents to start over in a safer
location.

The NRP providedederallysubsidizedlood insuance for properties in the special flood hazard area.

This subsidy is funded by taxpayer dollars, so repetitive flood claims can add up to substantial costs over
the years. Removing the structures from an aredigh risk for flooding also eliminated the recurring

NFIP claims, thereby creating NFIP savings at the federal level in additior2#btipercent return on
investment.

The project § deemed cost effective by FEMA standards, making the buyout a wintuéticn for all
stakeholders from théederallevel down to each individual citizen.

Limitations

The methodology for determining the long term cost effectiveness of this particular project was based
upon theactual costs and damages during the 500 yeardlm 1997 anexpected values for costs and
damages duringhree subsequentLl00 yearflood events had the piject not been implemented. The
scope of thidoss avoidancetudy includedonly these expectedlamagesand did not consideother
potential benefis and costs as the examples in the table below illustrate.

BenefitsNot Counted Costs Not Counted

Loss in Property Taxé®m Purchased

AvoidedWater Rescues Properties
Other Emergency Dispatch@soided Park Construction
Public/Individual Assistand@ayments Ongoing Maintenance of Park

AvoidedDisplacement Costs
AvoidedLoss of Rental Income
Socioeconomic Benefits of Recreational
Facility

Reduction in NFIP and other Insurance
Premiums Paid

PotentialGain in Property Taxdsm
Relocated Homawners
AvoidedCompromised Health

(Mold, Mildew, etc.)

Avoided PotentiaDeaths/Injuries
Avoided Damages fromvents < 100 year

Table 6. Benefits and costs not considered in this study.

Accuracy indetermininp2 ai SFFSOGAGBSySaa dzaAy3d C9a!Qa ./! az2¥
the data. In a best case scenario, a Hydraulic and Hydrological study for the project area would yield the
most accurate flood hazard data. These studies must be conducted by ereengtilizing models
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developed specifically for predicting flow characteristics in a given area. In many cases, the local
government does notave the financial resources to contract an engineering firm for a study. The flood
KETIFNR RFGF @ iNRrinceGaudies fen beEdm2Lthe best available data. These data may
actually change over time due to construction in the area which may increase staten runoff,

drainage improvementsand other potentiahaturalchanges in the river basin.

Furthemore, a lack of actual first floor elevations affects the overall accuracy. In the case of the
Shepherdsville buyout, most of the homes were substantially damaged and an initial BCA was not
required in order to determine cost effectiveness. Therefore,ieed to have a surveyor determine
first floor elevations was eliminated. In order to estimate subsequent damiagdhis study however,

a first floor elevation had to be estimated based upon photographic and historic evidence, thctngff
overall accracy.

Recommendations

The results of loss avoidandeigies are used by various agencies concerned with flood risk at the local,
state, and federal levels to assistitigation project decisions artthe alocation of funding.

Emergency managemengancies, city plannersfloodplain nanagers and other local officidlsthe

public sector and realtordiome buyers, bankers, and insurance compainigbe private sectoall

depend upon the best avaible data regarding flood riskhen flooding occurand haneowners

request assistangalecisions must be made regarding the most effective approach to mitigating future
risk.

In the public administration area, variables both simple and complaftect budgeing decisions. Public
policy, politics, societal needsnd fiscal stewardship are a few of the many complex factors that may
influence the allocation of funds. Funding for mitigation projects should be justified, with the benefits
going to the overall public good. In the case of the 1997 S#reishille buyoutthe return on

investment formulaemployed in the loss avoidance stuidgicates a good return for the citizenghe
conversion of damaged structures to a public park has proven to be an effective use of the natural
floodplain surrounding the river. Thefigre, the decision to provide the necessary financial resources to
execute the project was a sound one.

| 26 SOSNE GKS AydaSyairide 2F | GFNAIFIofSQa AyTFfdsSyoS
fluctuations, disasters, and other extraondry circumstances, so the decision to provide mitigation

funding may not always be the most feasible choi@eterminations should be made regarding the costs

versus benefits to the public at larged the opportunity costs of choosing to fund mitigatiomjects

over other potential allocations such as education or law enforcemBEm ratio returned through BCA

may also be used to compare the relative cost effectiveness of several proposed mitigation projects in

order to allocate funds most efficiently.

Thedecision treeon the next pagdlustrates a typical decision making pess that a locaifficial might
follow regarding applying for FEMA agate mitigation funds foiflood-damagedstructuresgiven the
localchoice to allocate funds to mitigatingpbd risk If preliminary assessments and benefit cost
analysis indicate cost effectiveness, then a proposal should be pursued so that the flooding risk is
mitigated or removed entirely.



Decision Process for Mitigating Flood-Damaged Property with FEMA Mitigation Funds

NoAction; Risk
Remains for
Structuresin
SFHA

StormEvent Causes
Flooding, Resulting
in Property Damage; Minor damages;
Mitigation Funds mitigation action
Become Available not warranted;

risk remains.

Cost Effective;
Proceed to Grant
Application

ProjectFunded and
Implemented; Risk
Eliminated

Damage
Assessments of
Structuresin

SFHA Benefit

Cost
Analysis

Not Cost Effectivéor
Mitigation Funding; Rist
Remains

Major
damages;
mitigation
needed

Cost Effective; Projectrunded and
Proceed to Grant Implemented; Risk

Ownerwants Application Reduced

structural Benefit
elevation Cost

Analysis

Not Cost Effectivéor
Mitigation Funding; Rist
Remains
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Appendix A: Photos
The following photos from the archived file show some of the damaged homes on West First Street after
the 197 flood.

Shepherdsyille, Kentucky |
1Iazard Mitipation Grant Program "
Acquisition/Relocation Structures

Parcel 2 - 116 West First Street



20 [White

Shepherdsville, Kentucky
Hazard Mitigation Grant Prograin i
Acquisition/Relocation Structurcs I

Parcel 4 - 134 West Fivst Streot
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Shepherdsville, Kentucky
Hazard Mitigation Grant Program
Acquisition/Relocation Structures

Parcel 6 - 194 West First Streel
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Shepherdsville, Kentucky
Hazard Mitigation Grant Program
Agcyuisition/Relacation Structwes

Parcel 9 - 209 West First Street

e

Parcel 10 - 238 West First Strect
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Shepherdsville, Kentucky
TTazard Mitigation Grant Program
Acquisition/Relocation Structures

Parcel 12 - 283 Wesl. First Street
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Shepherdsville, Kentucky
ITazard Mitigation Grant Program
Acquisition/Relocation Structures

Parcel 16 - 290A Wesl First Strect
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Shepherdsville, Kentucky
Iazard Mitigation Grant Program
Acquisition/Rclocation Structures

Parcel 17 - 301 West First Street

penegptinig I

| =

Parcel 18 - 301B Woest Kirst Strect -
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Shepherdsville, Kentucky
Hazard Mitigation Grant Program
Acquisition/Relocation Structures

Parcel 19 - 312 West First Street

Parcel 20 - 320 West First Strcet
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Additional Photo of Flooding frank E Simon Park March 10, 2011
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Additional Photo of Flooding Frank E Simon Park March 10, 2011



