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TodayToday’’s Topicss Topics

Community Studies Methodology and Results Community Studies Methodology and Results 
(Track B)(Track B)
Special technical challenges faced by research Special technical challenges faced by research 
teamteam
Study recommendations and implications for Study recommendations and implications for 
future mitigation studiesfuture mitigation studies



Key Questions in Community Key Questions in Community 
StudiesStudies

What is the magnitude of the ratio of the What is the magnitude of the ratio of the 
benefits to costs of hazard mitigation activities benefits to costs of hazard mitigation activities 
funded by FEMA when evaluated with a funded by FEMA when evaluated with a 
community context?community context?
What, if any, additional mitigation activities and What, if any, additional mitigation activities and 
benefits were stimulated by FEMA HMGP, benefits were stimulated by FEMA HMGP, 
Project Impact, and Flood Mitigation Assistance Project Impact, and Flood Mitigation Assistance 
Program activities?Program activities?



Track B: Major ComponentsTrack B: Major Components

Data collection and processing,Data collection and processing,
Computing benefitComputing benefit--cost ratios and determining costcost ratios and determining cost--
effectiveness for activities with qualitative effectiveness for activities with qualitative 
characteristics, andcharacteristics, and
Developing diagrams called Developing diagrams called ““activity chronologiesactivity chronologies”” to to 
identify synergistic mitigation activities and display their identify synergistic mitigation activities and display their 
temporal relationship to FEMA hazard mitigation temporal relationship to FEMA hazard mitigation 
projects.projects.



Overview of Community Studies Overview of Community Studies 
MethodologyMethodology



Community Selection CriteriaCommunity Selection Criteria
1.1. Received awards from FEMA where the objective was to Received awards from FEMA where the objective was to 

mitigate damage from earthquakes, flood, or wind (coastal mitigate damage from earthquakes, flood, or wind (coastal 
storm, hurricane, severe storm, tornado, typhoon);storm, hurricane, severe storm, tornado, typhoon);

2.2. Be at high or medium risk of earthquakes, floods, or wind Be at high or medium risk of earthquakes, floods, or wind 
hazards;hazards;

3.3. Be a single jurisdiction identified with a legal title as a cityBe a single jurisdiction identified with a legal title as a city, , 
town, borough, village, or county within one of the 50 states;town, borough, village, or county within one of the 50 states;

4.4. Received grants for both project and process mitigation Received grants for both project and process mitigation 
activities (including Project Impact);activities (including Project Impact);

5.5. Received grants that total greater than or equal to $500,000;Received grants that total greater than or equal to $500,000;
6.6. Received a total of no more than 15 grants; andReceived a total of no more than 15 grants; and
7.7. Completed at least one mitigation grant before this study was Completed at least one mitigation grant before this study was 

initiated. initiated. 
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Communities Selected for AnalysisCommunities Selected for Analysis

Horry County, South Horry County, South 
Carolina (in FEMA Region Carolina (in FEMA Region 
IV)IV)

Flood, earthquake, and Flood, earthquake, and 
windwind

Jefferson County, Jefferson County, 
Alabama (in FEMA Alabama (in FEMA 
Region IV)Region IV)

Tuscola County, Michigan Tuscola County, Michigan 
(in FEMA Region V)(in FEMA Region V)

Freeport, New York (in Freeport, New York (in 
FEMA Region II)FEMA Region II)

Flood and windFlood and wind

Multnomah County, Multnomah County, 
Oregon (in FEMA Region Oregon (in FEMA Region 
X)X)

Jamestown, North Jamestown, North 
Dakota (in Region VIII)Dakota (in Region VIII)

Flood onlyFlood only

Hayward, CaliforniaHayward, California
(in FEMA Region IX)(in FEMA Region IX)
Orange, CaliforniaOrange, California
(in FEMA Region IX)(in FEMA Region IX)

Earthquake onlyEarthquake only

Large Communities Large Communities 
(Population > 500,000)(Population > 500,000)

Medium Communities Medium Communities 
(Population 50,000(Population 50,000--

499,999)499,999)

Small Communities Small Communities 
(Population 10,000(Population 10,000--

49,999)49,999)
Community HazardCommunity Hazard



Goals of Field VisitsGoals of Field Visits

Collect relevant reports on past, ongoing and future Collect relevant reports on past, ongoing and future 
mitigation activities,mitigation activities,
Identify knowledgeable people for telephone and faceIdentify knowledgeable people for telephone and face--
toto--face interviews,face interviews,
Conduct both formal and informal interviews with Conduct both formal and informal interviews with 
knowledgeable people,knowledgeable people,
Perform followPerform follow--up inquiries to fill in missing up inquiries to fill in missing 
information or data, andinformation or data, and
Perform site visits of key mitigation projects.Perform site visits of key mitigation projects.



Analytical ModelsAnalytical Models

BenefitBenefit--Cost methodologies similar to Track ACost methodologies similar to Track A
In certain cases, new models were developed to In certain cases, new models were developed to 
addressed unique mitigation measures, e.g., addressed unique mitigation measures, e.g., 
tornado saferooms, casualty estimationtornado saferooms, casualty estimation
Detailed interview guides and instruments Detailed interview guides and instruments 
developed for capturing information on each developed for capturing information on each 
communitycommunity



Activity Chronology for Freeport, NYActivity Chronology for Freeport, NY



Summary of costs, benefits, benefit-cost ratios and ranges by HMGP 
project grant activities and by community

2.8 2.8 –– 24.924.912.512.531.4831.481.841.842.522.52Tuscola County TotalsTuscola County Totals

2.9 2.9 –– 26.026.0131331.3031.301.81.82.402.40Moore Drain structural mitigationMoore Drain structural mitigation

0.76 0.76 –– 3.43.41.721.720.180.180.040.040.120.12AcquisitionsAcquisitionsTuscola County Tuscola County 

0.4 0.4 –– 5.05.02.02.01.731.730.650.650.860.86City of Orange TotalsCity of Orange Totals

0.1 0.1 –– 1.61.60.460.460.150.150.240.240.320.32Pump station retrofitPump station retrofit

0.13 0.13 –– 4.64.61.161.160.310.310.20.20.270.27Yard retrofitYard retrofit

1.03 1.03 –– 9.49.44.74.71.281.280.20.20.270.27Garage retrofitGarage retrofitCity of Orange City of Orange 

0.13 0.13 –– 11.711.71.171.171.061.060.680.680.910.91Acquisition grantsAcquisition grantsMultnomah Multnomah 
County County 

0.4 0.4 –– 3.63.61.81.85.715.712.382.383.173.17Acquisition grantsAcquisition grantsJefferson County Jefferson County 

0.11 0.11 –– 9.79.71.571.571.021.020.490.490.650.65Jamestown TotalsJamestown Totals

0.05 0.05 –– 6.96.90.660.660.390.390.450.450.600.60Oxbow dikeOxbow dike

0.8 0.8 –– 43.243.211.811.80.630.630.040.040.050.05Lift stationLift stationJamestownJamestown

0.55 0.55 –– 4.24.22.172.1716.1616.165.545.547.457.45Horry County TotalsHorry County Totals

0.44 0.44 –– 4.044.042.022.0213.1913.194.904.906.536.53Buyouts and elevationsBuyouts and elevations

––110.450.450.330.330.450.45Other wind retrofitsOther wind retrofits

1.9 1.9 –– 17.217.28.68.62.272.270.200.200.260.26Shutter retrofitsShutter retrofits

––110.050.050.020.020.050.05Purchase emergency generatorsPurchase emergency generators

––1.251.250.210.210.080.080.160.16Hazard mitigation planHazard mitigation planHorry CountyHorry County

1.96 1.96 –– 15.615.67.37.350.950.93.13.16.956.95Hayward TotalsHayward Totals

2.84 2.84 –– 17.217.27.07.012.812.80.500.501.841.84Wastewater facilityWastewater facility

1.65 1.65 –– 15.015.07.57.538.138.12.602.605.115.11Fire stationsFire stationsHaywardHayward

0.19 0.19 –– 12.712.73.93.920.020.03.833.835.115.11Freeport TotalsFreeport Totals

0.18 0.18 –– 16.316.35.75.713.513.51.771.772.362.36Building elevationsBuilding elevations

0.19 0.19 –– 9.69.62.42.46.526.522.072.072.762.76Street grading / elevationsStreet grading / elevationsFreeportFreeport

BCR RangeBCR RangeBenefitBenefit--Cost Cost 
RatioRatio

Benefits (2002 Benefits (2002 
$M)$M)

Best EstimateBest EstimateFEMA Costs FEMA Costs 
(2002 (2002 
$M)$M)

Total Costs Total Costs 
(2002 (2002 
$M)$M)

Brief Description of Mitigation ActivityBrief Description of Mitigation Activity
CommunityCommunity



Freeport, NY Freeport, NY -- HMGPHMGP

0.19 0.19 ––
12.712.7

3.93.920.020.03.833.835.115.11Freeport TotalsFreeport Totals

0.18 0.18 ––
16.316.3

5.75.713.513.51.771.772.362.36Building elevationsBuilding elevations

0.19 0.19 –– 9.69.62.42.46.526.522.072.072.762.76Street grading / elevationsStreet grading / elevationsFreeportFreeport

BCR BCR 
RangeRange

BenefitBenefit--
Cost Cost 
RatioRatio

Benefits Benefits 
(2002 (2002 
$M)$M)

Best EstimateBest EstimateFEMA FEMA 
Costs Costs 
(2002 (2002 
$M)$M)

Total Total 
Costs Costs 
(2002 (2002 
$M)$M)

Brief Description of Brief Description of 
Mitigation ActivityMitigation ActivityCommunityCommunity



Summary of costs, benefits, benefit-cost ratios and ranges by Project 
Impact activity and community

0.2 0.2 –– 0.60.60.530.530.080.080.110.110.150.15Emergency kits and model Emergency kits and model 
homehome

Multnomah County Multnomah County 

0.67 0.67 –– 8.38.32.62.60.820.820.240.240.310.31Jefferson County TotalsJefferson County Totals

0.55 0.55 –– 6.86.82.22.20.420.420.140.140.190.19Other activities including Other activities including 
Edgewater Oaks safe roomsEdgewater Oaks safe rooms

0.85 0.85 –– 10.510.53.453.450.400.400.090.090.120.12Community early warning Community early warning 
and emergency information and emergency information 
systemssystems

Jefferson County Jefferson County 

0.28 0.28 –– 2.922.921.331.330.420.420.240.240.310.31Jamestown TotalsJamestown Totals

0.28 0.28 –– 0.930.930.930.930.180.181.441.440.190.19Other activitiesOther activities

0.2 0.2 –– 6.076.071.961.960.240.24.10.100.120.12Civic center as safe room, Civic center as safe room, 
warning for safe roomswarning for safe rooms

JamestownJamestown

Not Not 
calculatedcalculated

1.281.280.210.210.120.120.16 0.16 
(limits of (limits of 

governmental governmental 
funds)funds)

Horry County TotalsHorry County Totals

Not Not 
calculatedcalculated

Not Not 
calculatedcalculated

Not Not 
calculatedcalculated

0.030.03≤≤0.040.04Education activitiesEducation activities

1.201.201.201.200.050.050.020.02≤≤0.040.04Fire hydrant reflectorsFire hydrant reflectors

1.201.201.201.200.160.160.040.04≤≤0.130.13Warning systemsWarning systemsHorry CountyHorry County

1.3 1.3 –– 505012.612.67.877.870.160.160.630.63Freeport TotalsFreeport Totals

Not Not 
calculatedcalculated

Not Not 
calculatedcalculated

Not Not 
calculatedcalculated

0.020.020.020.02Tree removalTree removal

0.15 0.15 –– 0.60.60.30.30.010.010.020.020.030.03Hurricane shuttersHurricane shutters

Not Not 
calculatedcalculated

Not Not 
calculatedcalculated

Not Not 
calculatedcalculated

0.100.100.130.13EducationEducation

1.8 1.8 –– 717117.917.97.867.860.020.020.440.44Community early warning Community early warning 
systemsystem

FreeportFreeport

BCR BCR 
RangeRange

BenefitBenefit--Cost Cost 
RatioRatio

Benefits Benefits 
(2002 $M)(2002 $M)

Best EstimateBest EstimateFEMA FEMA 
Costs (2002 Costs (2002 

$M)$M)

Total Costs Total Costs 
including including 
Annual Annual 

Maintenance Maintenance 
(2002 $M)(2002 $M)

Brief Description of Brief Description of 
Mitigation ActivityMitigation Activity

CommunityCommunity



Freeport, NY Freeport, NY –– Project ImpactProject Impact

Not Not 
calculatedcalculated

Not Not 
calculatedcalculated

Not Not 
calculatedcalculated

0.020.020.020.02Tree removalTree removal

0.15 0.15 –– 0.60.60.30.30.010.010.020.020.030.03Hurricane Hurricane 
shuttersshutters

Not Not 
calculatedcalculated

Not Not 
calculatedcalculated

Not Not 
calculatedcalculated

0.100.100.130.13EducationEducation

1.8 1.8 –– 717117.917.97.867.860.020.020.440.44Community early Community early 
warning systemwarning system

FreeportFreeport

BCR BCR 
RangeRange

BenefitBenefit--
Cost Cost 
RatioRatio

Benefits Benefits 
(2002 (2002 
$M)$M)

Best EstimateBest EstimateFEMA FEMA 
Costs Costs 
(2002 (2002 
$M)$M)

Total Costs Total Costs 
including including 
Annual Annual 

Maintenance Maintenance 
(2002 $M)(2002 $M)

Brief Brief 
Description of Description of 

Mitigation Mitigation 
ActivityActivity

CommunityCommunity



Low to mediumLow to mediumLow to Low to 
mediummedium

Low to mediumLow to mediumResidential Residential 
development development 
gradinggrading

LowLowLowLowLowLowA few A few 
residences residences 
elevated more elevated more 
than requiredthan required

Tuscola CountyTuscola County

3.63.63636Code Code 
developmentdevelopment

Horry CountyHorry County

262.8262.88.98.953.753.7TOTALSTOTALS

49.249.21.31.310.810.8URMsURMs
213.6213.67.67.642.942.9TiltTilt--upsupsHaywardHayward

Net SpinNet Spin--Off Off 
Benefit not Benefit not 

treated as an treated as an 
accelerationacceleration

(2002$M)(2002$M)

Net Benefit Net Benefit 
treated as an treated as an 
accelerationacceleration

(2002$M)(2002$M)

Costs Not Borne by Costs Not Borne by 
or Required by or Required by 

FEMAFEMA
(2002$M)(2002$M)

Mitigation Mitigation 
DescriptorDescriptor

CommunityCommunity

Net benefits for spin-off activities



Key FindingsKey Findings

Synergistic activities occur in communities that Synergistic activities occur in communities that 
have institutionalized their hazard mitigation have institutionalized their hazard mitigation 
activitiesactivities
Federal hazard mitigation grants often led to Federal hazard mitigation grants often led to 
additional or synergistic activitiesadditional or synergistic activities
Most interviewees believed that grants permitted Most interviewees believed that grants permitted 
their communities to attain mitigation goals that their communities to attain mitigation goals that 
otherwise would not have been achievedotherwise would not have been achieved



Key ChallengesKey Challenges

FEMAFEMA’’s NEMIS database on hazard mitigation s NEMIS database on hazard mitigation 
projects projects –– for the most part, was reasonably accurate for the most part, was reasonably accurate ––
however, the details of some projects had to be verified however, the details of some projects had to be verified 
during field visits because of limited informationduring field visits because of limited information
The details of some Project Impact studies were fuzzy The details of some Project Impact studies were fuzzy 
because final reports were not preparedbecause final reports were not prepared
Loss estimation tools that the research team had hoped Loss estimation tools that the research team had hoped 
to use in the study were being Beta tested and therefore to use in the study were being Beta tested and therefore 
were not available for this study (HAZUSwere not available for this study (HAZUS--Flood) Flood) 



Study RecommendationsStudy Recommendations

Communities that know they are at risk of natural disasters Communities that know they are at risk of natural disasters 
and have at least some elements of an established hazard and have at least some elements of an established hazard 
mitigation program in place are good investments for mitigation program in place are good investments for 
federallyfederally--funded hazard mitigation programs.funded hazard mitigation programs.
Loss estimation tools are still inadequate; methodologies to Loss estimation tools are still inadequate; methodologies to 
estimate indirect losses and benefits must be improved, e.g., estimate indirect losses and benefits must be improved, e.g., 
casualty estimationcasualty estimation
NEMIS database can be valuable tool for tracking NEMIS database can be valuable tool for tracking 
mitigation programs; however, key information such as mitigation programs; however, key information such as 
property geoproperty geo--locations; values exposed to loss; and various locations; values exposed to loss; and various 
physical, economic, and operational characteristics before physical, economic, and operational characteristics before 
and after mitigation should be added.  and after mitigation should be added.  


