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Mitigation: An Investment for the Future

“The benefits of long-term hazard mitigation go beyond economics, as the reduction in vulnerability to disasters contributes to individual security, social stability and sustainable development.  Nevertheless economic arguments built on a sound benefit-cost analysis are essential when one has to defend the use of scarce resources for investment in mitigation” 1
Purpose
· This report quantifies the benefits derived from elevating three homes with Hazard Mitigation Grant Program (HMGP) funds in Baldwin County, Alabama, a FEMA Project Impact community.

Location
· Baldwin County is the largest county in Alabama with an area of 1,590 square miles.  An estimated 120 miles of the county is bounded by Mobile Bay; another 60 miles faces the Gulf of Mexico.  The county is particularly vulnerable to coastal storms and riverine flooding, primarily in the Fish River basin.  Two of the homes are located in the floodplain of the Fish River and the third next to Mobile Bay.

Southern Alabama

1. Disaster Risk Reduction as a Development Strategy; Caribbean Disaster Mitigation Project;  http://www.oas.org/EN/CDMP/document/lossredn.html.

[image: image1.wmf]

History

· The three residential properties experienced repetitive flood losses, most recently during Hurricane Danny in 1997.  Financial assistance to elevate these buildings was provided from the HMGP after Hurricane Danny.  Two of the sites experienced flooding during Hurricane Georges in September 1998 and the other came perilously close, but none of the three elevated buildings flooded.

HMGP Project Eligibility

FEMA and State Emergency Management Agencies use a software module to conduct a benefit cost analysis of mitigation projects, based on either riverine or coastal flooding parameters.  The module projects savings derived from elevating properties above flood levels and is a key criterion for determining HMGP eligibility.  The useful life of the project is designated and present values (PV) of the associated costs are calculated using an appropriate discount rate.  Damages are calculated using a flood probability, an estimate of severity and vulnerability of a specific site.

Economic Monitoring

Direct 

Benefits
Until recently, it has not been common for sponsors to go back and monitor the economic return on projects, especially after subsequent floods.  Opportunities presented by back-to-back floods of similar magnitude (both pre and post project) allow the actual or true benefits to be quantified on a one time basis.  In this way one can validate the initial modules used to justify project funding and demonstrate to policy makers the return on investments, and in turn justify future mitigation expenditures.



Indirect Benefits


Indirect benefits, such as the operational cost savings from rescue and other emergency services, are beyond the scope of this paper, however, these savings are significant when examined from the perspective of limited emergency resources and the risk reduction to life and property.  Other indirect benefits include reduced insurance premiums, fewer business interruptions and other benefits to the community at large.  This report emphasizes that indirect benefits have real economic consequences to the property owner and the community.  These benefits are dependent on less certain outcomes concerning health, safety, related economic issues and sociological impacts.  To gain valuable insight to the indirect benefits, personal interviews with the homeowners were conducted in all three cases.



· CASE 1.
SUMMERDALE, AL

History
A Baldwin County family owned a one-story home (Picture Set 1) on the Fish River.  Its replacement value in 1997 was $90,002 and the contents $20,000.  Flooding occurred four times between 1995 and 1997.

HMGP Project Eligibility
· In 1997 a $26,585 HMGP project was approved to elevate the home four feet above the base flood (or 100-year flood) elevation (BFE).  The maintenance costs over the 50-year life span were estimated to be $315 in today’s dollars.  Temporary housing costs based on 4 months were $2,896; making the total project cost $29,796.  Present value of the benefits exceeded the project costs by a ratio of 1.14:1.

· One Time Direct Savings – Post Hurricane Georges
· In September 1998 what did this actually mean in dollars saved when Hurricane Georges caused the Fish River to flood two feet above the original floor elevation?  The expected damages to just the residence based on the Riverine Flood Module were $34,000.  Content damage and family displacement costs would have resulted in total damages of $70,191, far exceeding the original cost of the elevation project.  Flood insurance premiums and coverage were adjusted to reflect the new configuration.  The same premium now pays for a substantial increase in coverage.

SUMMERDALE RESIDENCE, Elevation Project 1997

Elevation Expenses

Project Cost

PV of Maintenance Cost

Relocation/Displacement Cost

TOTAL
$26,585

315

2,896

$29,796

Analyzed Benefit over 50 years*

PV of Annualized Benefit
$33,983

Projected Net Benefit over Project Life
$4,187

Actual Benefit ** - Hurricane Georges

Building(2000 ft2)  Damage Estimate ($65/ft2) )
Contents ($85,000)  Damage Estimate

Relocation/Displacement (126 days)

TOTAL

$28,600

28,050

3,541

$60,191

Net Benefit Based on Hurricane Georges
$30,395

* Discount rate – 6%

· ** A two-foot flood of the structure & improved Building & Contents
Indirect Benefits – Post Hurricane Georges
· Other benefits became apparent during interviews with homeowners after Hurricane Georges.  During previous floods, disruptions to family life, social activities, job schedule and civic responsibilities were significant.  Loss of productive work time after Hurricane Danny affected not only the homeowner but the community as well.  The diversion of funds from their regular budget adversely impacted retirement plans and caused changes in other normal activities.  None of these things happened after Georges because the house was high and dry and ready for occupancy as soon as the floodwaters allowed the families to return to their home.

During the recovery from previous events the family exposed themselves to potentially harmful elements of mold, pollution and other undesirable conditions.  At the recommendation of the Health Department they and their helpers obtained tetanus inoculations.  The stress they experienced had adverse effects on their wellbeing and caused considerable emotional distress.  The disruption to their normal activities and the loss time experienced by the owners are unrecoverable.  The intangible benefits from not repeating these events are significant but immeasurable.

Although they could not put a specific number to their total losses from the previous storms, the homeowners were adamant that the new enhanced feelings of security and the knowledge that their treasures would be safe was worth the cost.  They also have successfully encouraged their neighbors to elevate rather than sell their property to the county in order to preserve a desirable community, maintain security, improve the tax base and consequently maintain quality services from the county.

Picture Set 1 – Summerdale Residence

Elevation in Progress

Elevated and Improved

· CASE 2. 
SILVERHILL, AL

History
A family of three lives approximately 800 feet from the Fish River. (Picture Set 2)  Until Hurricane Danny, there had been no record of flooding.  During Danny water rose so fast the family could not evacuate and was trapped.  They were rescued by boat in heroic fashion by their son and neighbors.  This devastating event gave the owners strong incentive to move or elevate.  The building loss of nearly $55,000 was covered by insurance; however, the contents replacement value was over $58,000 of which only $20,000 was covered.

HMGP Project Eligibility
This one story residence had a floor elevation 6.0 feet below the BFE.  The replacement value was $127,608 and the contents at $32,000.  Because flooding from Danny exceeded the BFE by 2- 3 feet the structure was elevated four feet above the BFE.  The elevation cost $44,150.  Total project costs came to $48,537 including future maintenance and relocation costs.  Based on a useful project life of 50 years, present value of the benefits exceeded the costs by a ratio of 2.46:1.

One Time Direct Savings – Simulated
· Water from Hurricane Georges rose to within 200 feet of the building.  Lower lying properties in the immediate vicinity experienced 2 – 4 feet of flooding.  Since actual flooding of the property did not occur, the significant impact of the elevation is reflected in indirect benefits.  However, a net benefit based on simulated flooding of two feet is summarized in the table below.  Flood insurance premiums were reduced from $2,241 to $281 per year.

SILVERHILL RESIDENCE, Elevation Project 1998

Elevation Expenses

Project Cost

PV of Maintenance Cost

Relocation/Displacement Cost

TOTAL
$44,150

315

4,072

$48,537

Analyzed Benefit over 50 years*

PV of Annualized Benefit
$119,412

Projected Net Benefit over Project Life
$70,875

Benefit – Simulated Flood of Two Feet

Building Damage Estimate ($78/ft2) )
Contents ($32,,000)  Damage Estimate

Relocation/Displacement (126 days)

TOTAL
$28,074

10,560

4,776

$43,410

Net Benefit Based on Simulated Flood
(5,127)

· * Discount rate – 6%

Indirect Benefits – Post Hurricane Georges

· Both adults in this family teach in the public school system.  After Danny, they were expected to report for work in two weeks.  Their professional reference textbooks were a total loss.  Without any clothes, a place to live, a vehicle and with a massive cleanup facing them, the family, with the help of volunteers and government, and tremendous inner resources, were able to start work on time.  Housing was scarce and their first week was spent in a hotel.































· Picture Set 2 – Silverhill Residence

Original Setting

Elevated and Improved

· CASE 3.
FAIRHOPE, AL

History
This house is nine miles south of Fairhope on the shore of Mobile Bay.  The property is in a Velocity Flood Zone, with a BFE of 12 feet.  The lowest floor was originally at 5.1 feet.  The structure was damaged several times from wave action causing foundation erosion and failure.  Most recently Hurricane Danny caused $6,000 in damage just to the foundation.

HMGP Project Eligibility
· The pre-elevation replacement cost was $156,715.  The content value was $47,015; however, the true content value at the time of the loss exceeded $100,000 due to special characteristics of the furnishings.  Displacement cost was $1,085.  The cost to elevate the house one-foot above BFE was $46,773.  Based on a project life of 50 years the present value of benefits exceeded costs by a ratio of 1.63:1

· One Time Direct Savings – Post Hurricane Georges
· Hurricane Georges created flood and wave conditions exceeding 9 feet in this area of Mobile Bay.  With the original floor elevation of approximately 6 feet, substantial flood and erosion damage would have occurred to this dwelling.  Because the original foundation was free standing piers resting on 2 inch thick concrete pads, it is very likely that the house would have shifted and caused significant damage.  Using a depth-damage function based on 4 feet of flooding the predicted damage would have been $45,447.

Damage to furniture and appliances was conservatively estimated at $44,000.  Costs for relocation/displacement were estimated at $6,932.  Both the structure and contents of the elevated house escaped damage from Hurricane Georges.  In this single event the cost of elevating was substantially exceeded by the damage that would have occurred.

FAIRHOPE RESIDENCE, Elevation Project 1998

Elevation Expenses

Project Cost

PV of Maintenance Cost

Relocation/Displacement Cost

· Additional Homeowner’s Contribution

TOTAL
$46,773

315

2,170

6,450
$55,708

Analyzed Benefit over 50 years*

PV of Annualized Benefit
$90,725

Projected Net Benefit over Project Life
$45,017

Actual Benefit ** - Hurricane Georges

Building Damage Estimate

Contents ($100,000)  Damage Estimate

Relocation/Displacement (126 days)

TOTAL
$45,447

44,000

6,932

$96,379

Net Benefit Based on Hurricane Georges
$40,671

* Discount rate – 6%,  ** Wave & Surge equated to a 4-foot flood of the structure & adjusted contents

Picture Set 3 – Fairhope Residence

Original Setting

Elevated and Improved

Indirect Benefits – Post Hurricane Georges

The property owner was relieved from much of the stress and risk that comes from disaster preparation and the fear of the aftermath.  In previous storms work time was lost and a great deal of personal effort was expended to put the household back to normal.  The benefits from alleviating mental anguish and terrifying risks can not be underestimated.

Community Benefits

Indirect and intangible benefits have resulted from the three elevation projects that are not apparent in the casual analysis.  Based on personal interviews with the residents the following list represents categories where savings have occurred or there has been a reduction of personal hardships.

Disaster housing 


Use of emergency services

Other agencies support

Loss of job time 


Disruption of education pursuits
Disruption of civic activities

Security risk 



Disruption of social activities

Mental stress and anguish

Exposure to pollution 

Exposure to unsafe environment
Diversion of funds from long

Reduction in tax base

NFIP insurance claim



range budget

Although we typically do not equate safety with monetary costs, reducing risk of injury or loss of life has positive economic effects.  Emergency resources and medical care are frequently strained during disasters.  Reducing the caseload for these vital services is fundamental to community recovery efforts.  A provider’s risk is also reduced if rescue teams do not have to be deployed.

· There are few response agencies, and ultimately taxpayers, that do not gain some relief when a community fortifies against disasters.  FEMA, the US Army Corp of Engineers, the Small Business Administration, the American Red Cross and the list goes on and on to include the several local and state agencies, must respond to emergencies.  The benefit to any one agency because of one residential structure being elevated is small.  If the value is summed over all the agencies that do not have to respond, the benefit/cost takes on a new dimension. 

It must be emphasized that these three families would not have maintained the status quo of their structures in face of potential flooding.  The monetary costs would be too high and the disruption and severe emotional impact would be too great to bear again.  The trauma experienced by these families left an indelible mark on their lives.  Without assistance to move out of harms way the distress would have been overwhelming.  Notably, had the family in the third case initially known the ultimate out of pocket costs, they would not have undertaken the elevation project.  When asked if they felt the same way after the elevation was complete they were emphatic that the exact opposite was true.  The intangible and real benefits far outweighed the investment that they had made and they were extremely pleased with their decision.

Conclusions 
· The cost to elevate two of the repetitively flooded homes in Baldwin County was $85,504.
· The direct damages avoided to buildings in these two instances on a one-time basis during Hurricane Georges was $145,695, a more than full recovery of the investment in four short years with a cost/benefit ratio of 1.7:1

· Personal interviews with the three families identified a wide range of indirect benefits.  While difficult to quantify, they are nevertheless real and significant.

· Over the useful life (50 years) of the three elevation projects, benefits will continue to accrue as damage is avoided from future flooding.

· Post disaster economic monitoring of mitigation projects is essential to demonstrate a quantifiable return on the initial investment and to provide communities justification to commit resources for mitigation measures.
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