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Tropical Storm Debby Loss Avoidance Report

Executive Summary

In the summer and fall of 2012, Florida conducted a loss
avoidance assessment of flood mitigation projects
funded through Federal Emergency Management
Agency (FEMA) Hazard Mitigation Assistance grant
programs. Analysts assessed projects completed by
June 23, 2012.*

The state evaluated 146 projects for their effectiveness
during four recent flood events: Tropical Storm Fay
(2008), the North Florida Flood Event (spring 2009), the
Unnamed June Flood Event (2012), and Tropical Storm
Debby (2012). Analysts only assessed projects
complete by the time of each event, as well as within the
area of impact.

This assessment’s results demonstrate that it is a sound
investment to spend resources mitigating the risk of natural
hazards in Florida.

Of the 146 projects analyzed, 82 contain sites eligible for
evaluation of losses avoided during at least one of the
four events. Six contain sites impacted by two events.

At the time of this report 75 of these 82 projects have
been analyzed for losses avoided (flood data was not
yet available for the other eight). Of these 75, 50
projects contained sites with impacts sufficient that the
sites would have received damage without mitigation.

Together, these 50 projects cost $18.9 million (in 2012
dollars) to implement. This assessment’s results show a
116% return on investment for these projects, the
majority of which (64 percent) were completed in and
after 2011. This is a high return for a short time-frame.

Without mitigation, damages to these projects sites from the
events analyzed would have cost almost $22 million.

Results show a 116% return on investment for the
assessed projects, primarily after only one event
(Tropical Storm Debby).

Report Contents

This report consists of two primary sections:

Part | contains an Introduction to Loss Avoidance
Assessments, Project Highlights, Results®, and Lessons
Learned.

Part Il provides an outline of Florida’s System and
Strategy, an explanation of how it was implemented for
this report, and a history of the four events included in
this study.

Appendices include:

Results by Project by County

Project Event Data and Calculations

o w »

Other Event Documentation
D. Blank Project Performance Call Sheet

Definitions are provided beginning on the next page in
order to briefly familiarize readers with terms and
concepts.

Detailed methodologies and technical details are provided in
Florida's System and Strategy, available at
www.floridadisaster.org/mitigation.

A resident navigates flooding from Tropical Storm Debby
June 2012 (photo courtesy of Duval County, Florida).

! Due to the archival of earlier mitigation project files, only projects with
open files after January 1, 2007 were available for review.

Florida Division of Emergency Management

% Results are provided in 2012 dollars according to the Relative Share
of GDP method of cost-normalization. See Definitions.
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Tropical Storm Debby Loss Avoidance Report

Definitions

Certain terms are used in this report that the reader may not be familiar with, or may be familiar within a different
context. The following provides clarification regarding the use and meaning of terms in this report. More detailed
explanations of the terminology used, as well as methodology and calculations used to provide the results of this
assessment, are provided within the State of Florida's respective Loss Avoidance Assessment System and Strateqy.

An electronic version of both this report and the System and Strategy are available on the Florida Division of Emergency
Management Mitigation Bureau’'s website, www.floridadisaster.org/mitigation.

Area of Impact: Also known as the damage swath. This is the area within which damage is expected to have occurred
as the result of a hazard event. For the purposes of this report, the area of impact was determined to be those
counties that received a presidential declaration for the event being assessed or those areas which received
precipitation levels at the two year return interval or higher. The two year return interval was selected due to the
fact that historical losses for some projects were shown at this level in the original benefit cost analysis. Such a low
threshold for the area of impact resulted in many project sites assessed within this defined area not experiencing
losses avoided (as explained later in this report).

Building Modification Project: The term “building modification” has been adopted for this report in order to avoid confusion
with conflicting terms used by other state and federal agencies. For instance, the term “non-structural” is used by
the Army Corps of Engineers to refer to projects which do not modify the environment. Use of this term may cause
confusion as the same projects may also be referred to as “structural” depending on context. Building modification
projects refer to acquisition, elevation, floodproofing, mitigation reconstruction, and second story conversion.®

Current Dollars: Also known as “nominal”. Refers to dollars current to the year in which they were spent. As opposed to
“real” dollars, the value of dollars normalized to the present.

Employment Impact Analysis: An analytical assessment to estimate the employment-related benefits that certain activities
provide. The Florida Division of Emergency Management conducted an Employment Impact Analysis in the fall of
2011 to determine the jobs-related benefits that mitigation activities funded through Hazard Mitigation Assistance
Programs from August 2004 and February 2011 have provided to the state.

Event: The incidence of a hazard that results in damaging impact to an area of the state.

Losses Avoided: Losses avoided, as reported in the results of this assessment, consist of those losses that would have
occurred without the mitigation project, also known as the “mitigation absent” scenario.

Calculating Losses Avoided for Building Modification Projects: Losses avoided for building modification projects (for the
purposes of this assessment) consist of the total of building, content, inventory, and displacement cost losses that
would have occurred had the mitigation action never been implemented.

Calculating Loss Avoided for Drainage / Special Projects: Losses avoided for drainage / special projects (for the purposes of
this assessment) consist of losses that have been recorded and documented in the project file for similar event

¥ Second story conversion is now a sub-category of mitigation reconstruction mitigation activities. As such, future reports will refer to
second story conversion projects as mitigation reconstruction.
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return intervals in the past, normalized to present dollar amounts (This is one of two ways losses avoided may be
calculated for drainage and special projects. The other involves modeling and is described in Florida's L0sS
Avoidance Assessment System and Strateqy).

Net Present Value: Net present value of a mitigation project is the sum of losses avoided during the events assessed
minus dollars spent, in 2012 dollars.

Normalization: Often, the year of project completion will occur prior to the event year (some events occur in the same
year the project was completed). This means that $1 at the time of project completion likely does not have the
same value as $1 at the date of event impact. As a result, past and present benefits and costs must be normalized
in order to measure their true value. Normalization refers to the process of converting figures of differing origins, in
this case different dollar amounts from different years, into a value that can be recognized and interpreted
consistently.

Occupancy Type: Occupancy type refers to the use of the structure. Occupancies used for the purposes of this report
include Agricultural, Commercial, Educational, Government, Hospital, Industrial, Religious, and Residential.

Project: A project, for the purposes of this report, refers to an individual subgrant award. A single project may have
multiple project sites. For example, one acquisition grant project may acquire multiple structures.

Project Cost: Project cost consists of the total investment in project implementation and includes both federal and non-
federal share at project completion.

Project Site: The location in which a project is implemented. For building modification projects which mitigate multiple
structures, project sites are analyzed individually for losses avoided. This is due to the fact that the same event
may have a different impact on different structures.

Real Dollars: Dollars normalized to present day values. As opposed to “current” or “nominal” dollars, the value of dollars
in the year they were spent.

Relative Share of GDP Method of Cost Normalization: This is the method of cost normalization used to report results for this
assessment. It is an appropriate method for normalizing dollars spent on public expenditures. This method to
normalize costs values public investment based on the size of economy at the time of the investment. It clarifies
the value of the project at the time of the investment, in today’s terms, as a share of the total amount of money
available for investment in the country at the time. In other words, it answers the question, “What was the public
investment’s value?” with the question “How much of a share of GDP was spent on the public investment?”

Normalization through relative share of GDP can be calculated as follows:
(Cost, / Nominal GDP,)(Nominal GDP,)
Where, n is the year of the cost incurred and x refers to the year prior to the present year.

Full descriptions of the other two normalization methods used by the calculator are provided in the Loss Avoidance
Assessment System and Strateqy.

Return Interval: Return interval can also be referred to as return period or recurrence interval. It is the inverse of the
probability that a particular intensity event will be exceeded in any one year. In the case of this report, the event
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type is flood. As an example, a 10 year flood has a 10% chance of its intensity being exceeded in any given year
and a 50 year flood has a 0.02 or 2% chance of being exceeded in any one year. This does not mean that a 100
year flood will happen regularly every 100 years. In any given 100 year period, a 100 year event may occur once,
not at all, or many times as each outcome has a probability of occurring in every year.

Return on Investment (ROI): ROI is a factor of the dollars saved (losses avoided) due to mitigation over the life of the
investment. Losses avoided are considered a return because they represent money that is saved, as opposed to
spent, due to the mitigation project.

These funds are thus available for investment in other endeavors, instead of disaster recovery.

ROI can help guide decision-making by identifying which investments have been cost-effective. The formula below
was used in calculating the ROIL.

LA /PI=ROI
Where
LA = Losses Avoided ($) in terms of any of the above normalization methods;
Pl = Project Investment in terms of any of the above normalization methods (Mitigation Costs) ($); and

ROI = Return on Investment (%).

Special Project: The term “special” project refers to all flood projects which are neither drainage nor building modification
projects. These projects may be highly customized to the mitigation context and typically mitigate infrastructure.
Examples might include armoring a coastal road or culvert opening.
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Introduction to Hazard Mitigation and Loss Avoidance Assessment

Loss avoidance assessments
are conducted to substantiate
the value of mitigation in real
dollars.

Hazard Mitigation
reduces risk to
natural disasters.

Hazard mitigation is any
action taken to reduce or
eliminate risk to natural
hazards, such as flood,
hurricane,  wildfire, and
more. Mitigation activities
can be structural or non-
structural and might include
improved building codes,
infrastructure and building hardening, outreach and
education, land use planning, legislation, and more.

A significant difference between hazard mitigation and
other stages of the emergency management cycle
(preparedness, response, and recovery), is that
mitigation should, in theory, reduce reaction-based
activities in other stages of the cycle. Mitigation does
this by hardening the community against, or removing
the potential for, impacts in the first place.

Hazard mitigation is the most cost-effective stage of
emergency management. For every dollar spent on
mitigation, society likely saves four dollars in prevented loss
over the life of the project.*

Mitigation is a public good.

Funds are provided to state, local, and non-profit
organizations to facilitate the hardening of communities.
Assistance for hazard mitigation activities is provided
through both state and federal programs administered
by the Florida Division of Emergency Management
Mitigation Bureau (the Bureau). While the Federal
Emergency Management Agency (FEMA) is the most

* Multihazard Mitigation Council. (2005). Natural Hazard Mitigation
Saves. National Institute of Building Sciences. Washington, D.C.

Florida Division of Emergency Management

Natural disasters are inevitable, but extensive damages
are not (photo courtesy of Hernando County).
projects to reduce that risk through planning.

prominent source of funding
for projects the Bureau
manages, the state also
provides funding for wind
mitigation projects through
the Residential Construction
Mitigation Program (RCMP).

In addition, local
governments and  other
eligible recipients provide

funds for the required non-
Federal cost share (typically
25%).°

Jurisdictions assess
risk from natural hazards
and identify mitigation

The Disaster Mitigation Act of 2000, also known as
DMAZ2k, requires mitigation planning to prioritize
projects. This is so that funding may be appropriately
allocated when it becomes available. Mitigation planning
takes place in a repeating cycle of four steps: 1) assess
risk and vulnerability, 2) identify methods to reduce that
risk, 3) implement those methods, and 4) evaluate the
effectiveness of the methods implemented (Loss
Avoidance Assessment).

At the state-level, mitigation planning takes place
through the Bureau and the State Hazard Mitigation
Plan Advisory Team. Florida’'s Enhanced State Hazard
Mitigation Plan is a coordinated stakeholder effort
involving state agencies, private businesses and non-
profits, other public groups, and local and federal
governmental organizations. The goal of this plan is to
coordinate hazard mitigation programs statewide.

Hazard mitigation planning in Florida also takes place at
the local level; each of Florida’s 67 counties has
adopted a federally approved local mitigation strategy.

® For more on these programs, please visit the Florida Division of
Emergency  Management  Mitigation  Bureau  website  at
www.floridadisaster.org/mitigation.
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Between August 2004 and February 2011, over 12,000 jobs were created as a direct result of mitigation
activities in the State of Florida. This equates to 1,525 jobs per year or 4 FTE jobs per day.

These strategies are developed with the help of the
public and Local Mitigation Strategy Working Groups
and may be incorporated into local comprehensive and
capital improvement planning mechanisms.

It is important to continually assess whether
public funds have been spent wisely.

In these times when resources for public expenditure
are scarce and costs for things such as infrastructure
and community protection are ever increasing, it is
important to determine whether public funds have been
expended efficiently and cost-effectively. Such
determination will help aid decision making to
appropriately allocate resources into the future.

Loss avoidance assessment is one method to
substantiate money spent on hazard mitigation.

An investment is sound if it can provide a positive return
within a reasonable period of time. Many benefits of
public expenditure cannot be quantified in a
straightforward manner; they may be qualitative in
nature, such as improving community health. Mitigation
provides a litany of benefits to the citizens of Florida,
both qualitative and quantitative.

Loss avoidance assessment is one method used to quantify
the value of mitigation. It is performed by assessing, post-
disaster, how much money was saved through mitigation.

Florida has also explored the value of mitigation
in other ways.

Florida completed an employment impact analysis in the
fall of 2011 to assess whether mitigation benefits the
Florida economy, in addition to protecting it from impact.
The results of this study revealed that hazard mitigation
activities provide a positive economic benefit to
Floridians, in terms of employment, in addition to
economic stabilization following a disaster. Between
August 2004 and February 2011, mitigation activities
implemented in the State of Florida created 12,206 Full-
Time Equivalent (FTE) jobs. This equates to 1,525 jobs
per year or 4 FTE jobs per day.

Florida Division of Emergency Management

These studies demonstrate that mitigation is a
sound investment in Florida’s future.

The incidence and impact of natural disasters are on the
rise. For example, Hurricane Sandy’s “superstorm” has
just devastated the mid-Atlantic coast, with loss
expectations nearing $100 billion.® The current jobless
rate in Florida is at 8.7%." In addition, engineers have
assigned United States infrastructure a “D” grade and
estimate that necessary upgrades will cost over $2
trillion.®

Mitigation projects address all three of these challenges by
hardening our communities against disasters, adding jobs to
the market, and improving our infrastructure.

The results of this loss avoidance assessment
can help guide policy-makers in their decisions.

There is still some hesitation to invest in mitigation
among policy makers. In fact, one study showed that
citizens reward elected officials with higher rates of re-
election for funds spent on disaster relief, but not for
investment in preparedness and mitigation. “These
inconsistencies distort the incentives of public officials,
leading the government to underinvest in disaster
preparedness (and mitigation), thereby causing

substantial public welfare losses”.?

The same study, however, stated that there is an
apparent surge of support for mitigation when the
potential costs of inaction are clear and post-disaster.
There is “(s)ome... evidence that governments may be
able to take action to make preparedness salient to
voters in a more permanent fashion.* As such, it is

® Geewax, Marilyn. “Hurricane Sandy's Economic Impact Likely To Be
Immense.” National Public Radio, 29 Oct. 2012, Web, 2012.

"U.S. Bureau of Labor Statistics, 30 Oct 2012, Web 2012,

® Environment News Service. “Engineers Give U.S. Infrastructure a 'D'
Grade, $2.2 Trillion Price Tag.” 28 Jan. 2009, Web 2012.

? Healy, Andrew and Neil Malhotra. Citizen Competence and
Government Accountability: Voter Responses to Natural Disaster
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necessary to ensure
that the value of
preventing hazard-
induced losses is
communicated loudly and clearly to
the public and officials alike.

(Assess risk)

There is perhaps no simpler way to
express the benefits of mitigation than to
show losses that would have occurred
without it.

/!

4. Evaluate

Tools to
substantiate
public spending
for mitigation,
such as loss avoidance assessment:

(Evaluate project performance)

l\

Loss Avoidance Assessment (Evaluate) is a natural part of the mitigation
planning cycle and should be fully integrated into the process.

1. Assess

be integrated into
the regular
mitigation planning
cycle, as well as normal

project management. Full integration
of loss avoidance assessment into
regular practices will impact financial
and human resources the least by
capitalizing on existing emergency
management activities.

N

- Florida
2. Strateglze has committed
(Develop the plan) to conducting a
loss avoidance
assessment
/ after every presidentially declared

disaster.

1. Can improve public understanding
of the benefits of investing in
mitigation; and

2. Are aresource for decision makers

Project data needed to conduct loss
avoidance assessment must be
collected as part of the regular project
grant application process. The benefits

and elected officials to better understand how
mitigation benefits their communities.

This tool may be used to help guide future decision
making with regard to the allocation of resources to
safeguard Florida’s tomorrow.

The results of this assessment demonstrate that, in a short
period of time and within the current disaster context,
mitigation can provide a positive return on investment for
those areas which have historically experienced loss.

Loss avoidance assessment should be
integrated into regular emergency management
practices.

The message of loss avoidance assessment can be
communicated most efficiently and effectively if
assessments are completed consistently and often.

This means using the same methodology at each event
possible. To this end, loss avoidance assessment can

Relief and Preparedness Spending. Loyola Marymount University. 25
June 2009. Web, 2012.

Florida Division of Emergency Management

of capturing and retaining this information for future use
at the time of application vastly outweigh the minimal
cost in staff time and data storage.

Event data required to conduct loss avoidance
assessment may be gathered as a regular part of post-
disaster preliminary damage assessments. This can be
accomplished through the gathering of high water marks
or photographic evidence of projects within the area of
impact and / or through interviews with local officials.

Organizations that implement mitigation projects should
do so with the intention of
eventually conducting or
participating in a loss
avoidance assessment
themselves. Simply retaining
detailed project information in
a spreadsheet may be all that
is needed. Through such a
small change in behavior,
organizations may capture benefits of mitigation from all
events and accurately depict a return on investment.

There is an apparent
surge of support for
mitigation when the

potential costs of
inaction are clear.

Part | Page 4
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Detailed Results

This section of the report provides results of the
assessment in terms of projects analyzed and losses
avoided during the events covered by this report.
Detailed methodologies are provided in Florida's L0SS
Avoidance Assessment System and Strategy posted to the
Bureau's website (www.floridadisaster.org/mitigation). A
description of how the methodology was implemented
for this assessment is provided in Part Il of this report.

Projects Analyzed

Analysts gathered data from project files that fulfilled the
following criteria:

Projects which mitigate flood hazard

Projects complete by 23 June 2012 (Tropical
Storm Debby)

Projects that had not yet been archived

Staff gathered data from 146 project files mitigating a total of
10,532 structures. Fifteen of these projects largely mitigated
infrastructure, such as intersections and utilities.

Table 1 provides a snapshot of projects assessed for this
report, by project type. It includes the total cost of the
projects in current dollars'®, as well as the average cost
per mitigated structure or, in the case of drainage or
special projects, structures benefitting from the project.ll

The total cost of the 146 flood mitigation projects
evaluated for this report was almost $92 million in
current (nominal) dollars. The average cost per structure
benefitting from the mitigation initiatives was $8,231.82.
Elevations and Second Story Conversion projects were
the most expensive, at over $265,000 a structure.
Drainage projects appear to have the lowest cost per
benefitting structure at less than $6,000 a structure. Of
the mitigation projects included in this report, drainage

1% Dollars current to the year in which they were spent.

" please note that structures that benefit from drainage projects are
not actually modified themselves; they are identified in the file as within
the area the project is expected to mitigate (see Part Il, Drainage

Project Coordinates).

Florida Division of Emergency Management

projects benefit far more structures, on average, than
any other flood mitigation project type. Special projects
were each unique in the assets they mitigated. Please
see Appendix B for more information on any particular
project.

Table 2 provides an overview of the occupancies of
mitigated structures or, in the case of drainage or
special projects, structures benefitting from the project.

Figure 1 is a visual representation of the information
provided in Table 2.

Structure occupancy categories include Agricultural,
Commercial, Educational, Government, Industrial,
Religious, Residential, and Non-building Infrastructure.

The vast majority of structures mitigated by the flood
projects assessed for this report are residential, at over
93 percent. Almost six percent are commercial and the
rest are split between remaining occupancy types.
Infrastructure is included as an “Occupancy Type” for
illustrative purposes only.

The average cost per structure elevated was about $265,000
for projects included in this assessment (photo courtesy of
Voliisia Cointv. Florida)
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Projects Reviewed by Event

While Tropical Storm Debby's impact to Florida
triggered this assessment, Florida elected to also
analyze losses avoided by mitigation projects from the
following events which have occurred since 2007:

2012 June Unnamed Flood Event

2009 North Florida Flood Event (DR-1831)

2008 Tropical Storm Fay (DR-1785)

A description of the reason for this is included in System
and Strategy Implementation of Part Il of this report.

Staff identified 66 projects as existing within Tropical
Storm Debby’s area of impact and complete at the time
of the event. These projects are identified in Map 1.

Structure flooded by Tropical Storm Fay and mitigation of the
same structure in progress (photos courtesy of Volusia
County)

Florida Division of Emergency Management

Staff identified twelve projects as existing within the
Unnamed June 2012 Flood Event's area of impact and
complete at the time of the event. These projects are
identified in Maps 2 and 3. Five of these same projects
were also assessed for losses avoided during Tropical
Storm Debby.

Staff identified four projects as existing within the North
Florida Flood Event of spring 2009's area of impact and
complete at the time of the event. These projects are
identified in Map 4.

Staff identified six projects as existing within Tropical
Storm Fay’s area of impact and complete at the time of
the event. These projects are identified in Map 5. One of
these projects was also assessed for losses avoided
during Tropical Storm Debby.

Eighty two (56%) of the 146 projects assessed had sites
within the damage swath of, and were complete by, at least
one event.

Staff members have successfully gathered event data
for 75 of these 82 projects.’” Phone calls have been
made to counties requesting information regarding the
remaining projects, but this information has yet to be
received by the time of this report. Nevertheless, this
information can easily be added to subsequent reports,
due to the manner in which results are presented (Net
Present Value, see Definitions).

Of the 75 projects assessed, analysts determined that
50 include sites that meet the impact threshold to have
received damage without mitigation for the events. The
return interval for the impact to such sites was almost
always above the 2 year event.

Appendix A depicts the projects (by county) for which
data was gathered, along with the events for which they
were eligible for assessment.

'2 The event data collection process for this assessment is included in
Part Il of this report.
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Loss Avoidance Results

Results are reported as losses avoided, net present
value, and return on investment in 2012 dollars using
the Relative Share of GDP method of cost normalization
(see Definitions).*?

Aggregate values for the fifty projects for which analysts
assessed losses avoided (in 2012 dollars) are as
follows:

$18,990,019.62 in flood mitigation project costs.

$21,991,852.12 in losses that are expected to have
occurred without the mitigation projects in place
(losses avoided).

$3,001,832.50 in actual costs avoided (losses avoided
minus project costs), also known as the net present
value of these flood mitigation projects.

The overall return on investment for projects evaluated
in the state of Florida is currently 116%.

This is especially impressive considering that 13 (26%) of the
50 projects assessed were completed in 2012 and 32 (64%)
have only been completed since 2011.

In addition, most project sites were impacted by only one of
the four events assessed to date.

Results vary based on the number of events evaluated
for each project (provided in Appendix A), extent of
expected impact (represented in the Project
Calculations Sheets provided in Appendix B), and the
resulting losses avoided.

The results show that the projects assessed in
this study have already demonstrated a positive
return on investment.

Losses avoided have exceeded the project costs
invested and provided additional benefit to the state
valued at approximately $3 million dollars (net present
value). As additional events impact these project sites,

'* The Loss Avoidance Calculator provides results using three different
methods of cost normalization. These methods are detailed in th