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Workshop on Reducing Your Community's Flood Risk

A Discussion of Nonstructural Flood Mitigation Strategies
Wednesday July 16, 2014
9:00am - 2:00pm

Agenda

Introductions and the Concept of Risk 9:00-9:30 — Tony D. Krause (USACE)
The Concept of Nonstructural — 9:30 — 10:00 - Randy Behm (USACE)

Path to Make it Happen — 10:00 — 10:10 Lori Laster (PMRNRD)

Cost Benefit Analysis — 10:10-10:30 Patrick Nowak (USACE)

Costs of Insurance — 10:30-11:15 Bob Butler (FEMA)

HMGP, FMA, and Hazard Mitigation Plans 11:15-11:45 — Mary Baker (NEMA)
Communicating the Benefits of Nonstructural — 12:45 — 1:15 (NDNR)

Examples of Implementation — 1:15-1:45 Lori Laster (PMRNRD)

Recap and Close 1:45 — 2:00 Tony Krause (USACE)
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Reducing your Communities Flood Risk
A Discussion on Nonstructural Flood
Mitigation Strategies

July 16, 2014

Tony D Krause PE CFM
Hydraulic Engineer
Omaha District

Agenda/Introductions

= Introductions

= Concept of Risk 9:00-9:30 — Tony D. Krause (USACE)

= Nonstructural — 9:30 — 10:00 - Randy Behm (USACE)

= Path to Make it Happen — 10:00 — 10:10 Lori Laster (PMRNRD)

= Cost Benefit Analysis — 10:10-10:30 Patrick Nowak (USACE)

= Costs of Insurance — 10:30-11:15 Bob Butler (FEMA)

= HMGP, FMA, and Hazard Mitigation Plans -11:15-11:45 Mary Baker (NEMA)
J Lunch

= Communicating the Benefits of Nonstructural — 12:45 — 1:15 (NDNR)
= Examples of Implementation — 1:15-1:45 Lori Laster (PMRNRD)

= Recap and Close 1:45 — 2:00 Tony Krause (USACE)
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Welcome
= Pre/Post Test
= Sign-in Sheet
= Scheduled Lunch 11:45-12:45
= |ogistics
= Evaluation
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Agenda/Introductions

Introductions
Concept of Risk 9:00-9:30 — Tony D. Krause (USACE) } Context and
Nonstructural — 9:30 — 10:00 - Randy Behm (USACE) Overview
Path to Make it Happen — 10:00 — 10:10 Lori Laster (PMRNRD
Cost Benefit Analysis — 10:10-10:30 Patrick Nowak (USACE) | )
mplementation

Costs of Insurance — 10:30-11:15 Bob Butler (FEMA) and Interactions
HMGP, FMA, and Hazard Mitigation Plans -11:15-11:45 Mary[Baker (NEMA)

Lunch
Communicating the Benefits of Nonstructural — 12:45 — 1:15 (NDNR)
Examples of Implementation — 1:15-1:45 Lori Laster (PMRI\ED-— Examples
Recap and Close 1:45 — 2:00 Tony Krause (USACE)
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Silver Jackets Program

» Formal and consistent strategy for an
interagency approach to planning and
implementing flood risk reduction
measures.

= State based teams

5 BUILDING STRONGg
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Purpose/Goals [
= Address State-prioritized risk issues
= Focus on life-cycle-preparation, RO

response and mitigation 1@
* Improve communication and
collaboration FEMA

US Army Corps
of Engineers.

\ bl

il
= Leverage existing resources and Reacross 1
information - patchwork quilt E':IF NEMA

= Provide one stop multi-agency| nebrseas
Matural Resources|

technical resource Districts

KR

S
NRCS || st

Concept of Risk

Nebraska Silver Jackets — Nonstructural Outreach

July 16, 2014

Tony D Krause PE CFM
Hydraulic Engineer
Omaha District




Overview

Definition of Risk

» Probability
» Consequences

Risk Examples

Flood Risk Management Life Cycle
Risk Management Process

Risk Treatment Options

BUILDING STRONGg

Definition of Risk

Risk is the likelihood of occurrence and magnitude of consequences

Risk = f(Probability, Consequences)

Similar definitions are used in other fields
*Occupational Health & Safety Advisory Services: The product of the probability
of a hazard resulting in an adverse event, times the severity of the event
Finance: Risk includes the possibility of losing some or all of the original
investment

Food industry: The possibility that due to a certain hazard in food there will be
an negative effect to a certain magnitude

Insurance: A situation where the probability of a variable (such as burning down
of a building) is known but when a mode of occurrence or the actual value of the
occurrence (whether the fire will occur at a particular property) is not
«Securities trading: The probability of a loss or drop in value
Workplace: Product of the consequence and probability of a hazardous
event or phenomenon

BUILDING STRONGg,

Table 1. Federal agency definitions of risk.

AGENCY

DEFINITION OF RISK

NOAA

The impact of uncertain future events that could influence the achievement of an organiza-
tion’s objectives. Risk directly impacts on the service delivery objective of the organization,
because it manifests as the chance of a loss[...]. (Source: “NOAA Risk Management Mas-
ter,” NOAA SECO 10-23-2005.

EPA

[...] EPA considers risk to be the chance of harmful effects to human health or to ecological
systems resulting from exposure to an environmental stressor. A stressor is any physical,
chemical, or biological entity that can induce an adverse response. (Source: {EPA} Risk As-
sessment Portal http://www.epa.gov/risk/

USACE

[... ] risk is the likelihood of the occurrence and the magnitude of the consequences of an ad-
verse event. Uncertainty can be thought of as the indefiniteness of some aspect of the values
in the risk quantification process. (Source: Moser, D.A. (undated), “The use of risk analysis
by the US Army Corps of Engineers,” Institute for Water Resources, Alexandria.

USBR

Risk is the probability of adverse consequences. It is normally calculated as the product of
the probability of the load, the probability of failure (given the load), and the consequences
(given that failure occurs). (Source: USBR (2009) “Best practices—Glossary,”
http://www.usbr.gov/ssle/damsafety/Riskel

NRCS

Risk is exposure to an undesired event. It can be expressed in probability that the event will
happen, often during a calendar year. (Source: Flood Damage Assessment Tools
http:/Awww.economics.nres.usda.gov/technical/models/flood/

Source: Quantifying Flood Risk (Gregory B. Baecher, 2009) -L
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Definition of Risk

Risk = f(Probability, Consequences)

Probability is a measure or estimation of how
likely it is that something will happen or that a
statement is true.

BUILDING STRONG,




Definition of Risk

Risk = f(Probability, Consequences)

Event probability vs. Life Cycle Probability

Annual o K
Non- Recurance i t i
of in in 30| in
Exceedance Interval . N N
probabillty 10 year period | vyearperiod | 50 year period
% year % % %
0.2% 500 2% 6% 10%
R e s 1t e
ey o g
1% 100 10% 26% 39% i EEsrEieiiiid
2% 50 18% 45% 64%
10% 10 65% 96% 99%

Definition of Risk
Risk = f(Probability, Consequences)

*Protection of Life
*Some analysis include economics some don’t
*Mitigation options: warning systems, evacuation routes
+Tools for computation of life-loss are being developed (LIFESim)
«Critical Facilities
(Concepts from Further Advice on EO11988)
*Materials storage - If flooded, would this facility create an
added dimension to the disaster (chemical storage)
Large gathering areas — would lead time/mobility permit sufficient
evacuation (hospitals, schools, nursing homes)
*Essential and irreplaceable facilities
*Records
«Utilities (water, power)
*Emergency services (Police, EMT, hospital, etc)
*Personal/Sentimental Consequences
*Personal/Sentimental consequences vary significantly from
person to person [m‘

BUILDING STRONGg,

Definition of Risk
Risk = f(Probability, Consequences)

ooded Ambulance®aeility@nknown)
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Definition of Risk
Risk = f(Probability, Consequences)

*Financial
*National Economic Development (NED)
*Common Financial Damage Sources:
Buildings, Contents, Displacement, Loss of Income, Value of Service
*Tools to compute financial damage
FEMA BCA tool — USACE FDA — USACE FIA — Oracle Crystal Ball

Coment and Stuctue Damages as Pescent of
Saructure Vs

um\h" igoren  ONOVD ?"" 536,000 here. o Sl
Tl
| —— ] 1umevD m L6 AI /,- e
L et ol
——
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BUILDING STRONG,




Converting Risk from a Concept to a
Measurable Entity
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Tablo 1 - USACE Lovee Safuty Action Classfeation Tablo® 08 Fobruary 201
Characteristics of this class A
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Flood Risk Management Life Cycle

Prevention / Preparation

Floodplain Management, Training,
Readiness

Mitigation \

Activities to identify, assess, treat, and
monitor risk through transfer or reduction
through the Risk Management Process

Iadhtiry

Response
Management during the crisis event

Crisis
Event

Rebuild/Recovery

Activities to restore immediately after a flood

Prioritize
T aritor

BUILDING STRONGg,

Flood Risk Management Life Cycle

Communication Communication about an imminent or

about crisis events ongoing crisis
that will occur in the

Objective: Assist community in
future

minimizing impacts of an ongoing
Objective: crisis
Increase resiliency of
community through the
implementation of Risk
Informed Decisions
*Audience is not captive
*Audience will focus on positive information

*Audience is paying
attention but stressed and
processes information below
education level

*Audience will focus on
negative information
*Audience will focus on

and negate negative information (normalcy consequence
bias) . . *Audience will actively seek
«Audience will focus on oAl T .. of
robability for High Impact Low
Iadntity 2 Y iR information

BUILDING STRONG,

Frequency risk

Prioritize
T aritor




Risk Management Process
The process of making

Risk Informed Decisions

The Risk Management Process is the only place in the life cycle where existing
risk is treated. It also occurs at a time when the audience is not engaged or
in a mindset to take action.

Risk management is a process by which decision
makers reduce, offset, or accept risk and
subsequently make decisions that weigh overall
risk against mission benefits.

Source: Defense Critical Infrastructure Program

Risk Management Process
The process of making
Risk Informed Decisions

1. ldentify, characterize threat
2. Assess the vulnerability of critical assets to

specific threats 1adhtify
3. Determine the risk AR Prioritize

L
AN
b

4. l|dentify ways to treat those risks | " mﬁ""“'

5. Prioritize risk reduction measures based on a
strategy

(Source: ISO 31000 Risk management — principles and guidelines)

BUILDING STRONGg,

Risk Treatments
» 3 types of risk treatment
» Reduce — (risk reduction, risk mitigation)
» Offset — (transfer, insurance)
» Accept

Take down
the net!!

Aflac? BUILDING STRONGg

Risk Treatment

Risk Reduction — to modify the risk you
either alter the probability or consequences

Risk = Probability x Consequences

Structural /
Flood Risk Reduction HenSIIciENER

Risk Reduction

-Levees :
-Dams -Elevation
B -Dry/Wet flood proofing

-Buyout/Acquisition




Risk Treatment
Risk Transfer

= Insurance: equitable transfer of the risk of
a loss, from one entity to another in
exchange for payment

= Actuarial rates are based on risk

A

M
N s N
M
NATIONAL FLOOD

INSURANCE PROGRAM

Overview

Definition of Risk

» Probability
» Consequences

Risk Examples

Flood Risk Management Life

Cycle

Risk Management Process /‘Pmu
Risk Treatment Options | N ﬁmm

» Risk Reduction

Prewantcn & Preparation | Reapanse

g
— A&

1adhtify

Prioritize

» Structural and Nonstructural

» Risk Transfer
» Risk Acceptance

BUILDING STRONGg,
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The Concept of Nonstructural Flood Risk Management

Randall L. Behm P.E., CFM

USACE - Omabha District

Chair — Nonstructural Flood Proofing Committee
July 2014

Is this the new Norm?
(Average Damages $46B Annually [2006-2013])

Colorado Flooding

'" e -

Missouri River Flooding
Bl

BUILDING STRONGg

E Hurricane Katrina

Nebraska Flooding; Wide, Muddy, and Dangerous

BUILDING STRONG,

Flood Risk

Risk = f [(Probability of Flooding) x (Consequences)]

(Probability of Flooding) is the frequency of flooding or how
often does flooding occur in a particular location. Reduce
the frequency of flooding and risk is reduced.

(Consequences) are the potential damages associated with
flooding. The structures (residential, commercial, public,
and industrial), land use (agricultural, urban, public) , and
infrastructure (highways, roads, rail, utilities) make up the
potentially damageable assets. Reduce the consequences of
flooding and risk is reduced.

-
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NFIP Rating Examples:
The Impact of Loss of Subsidies

Rate comparisons

$2,2350yr

§2,235lyr
Non-Actuarial | [ [7] [ H $2,2380y1

L [
1 foot above BFE
1 foot below BFE
10 feet below BFE
$819yr
$5,6231yr
$25,000+/

- - -

i [ AR,

i [

Building- $200,000 Contents- $80,000 (2012 Rates) I

& FEMA

BUILDING STRONG,

BW-12 and Rebuilding Decisions

Elevation lowers premiums.

ZONE A™ EXAMPLE
Under the Flood Insurance Reform Act of 2012, You Could Save More than
£90,000 over 10 Years if You Build 3 Feet above Base Flood Elevation®

$9,500/ year $1, ¥
$95.000/ 10 years 314,100/ 10 years
y
E Bl
-;! BFE

Definitions

Nonstructural: Engineered measures which adapt to the
natural floodplain and the inherent features of the floodplain
without changing the characteristics of the flood. Generally
considered to be in the form of elevation, relocation,
acquisition, dry flood proofing, wet flood proofing,
nonstructural berms or flood walls.

Structural: Measures such as levees, reservoirs and
channel modifications which change the characteristics of
flooding, by altering the frequency of flooding.

FRAM: FLOOD RISK ADAPTIVE MEASURES

BUILDING STRONGg

* Caution Caution Caution *

While nonstructural flood risk reduction measures
may result in lower property damages, there could be
potential restrictions which the property owner needs
to investigate prior to implementation:

« Local Ordnances

. State Regulations

- National Flood Insurance Program (NFIP)

Work with your local Floodplain Administrator

Flood insurance is highly recommended, even for structures which may
have been retrofitted with nonstructural measures, because not all floods
are the same frequency.

BUILDING STRONG,




Common Nonstructural Techniques

» Elevation

Relocation / Buyout / Acquisition (Floodplain Evacuation)
Berms and Floodwalls (when are these nonstructural?)
Dry Flood Proofing

Wet Flood Proofing

These gechnigues may be used to mitigate existing structures or for
design and construction of new structures to reduce flood risk.

&
Structures should be vacated during a flood event.

=

BUILDING STRONG,

Floodplain Management Techniques

Flood Warning System
» Emergency Evacuation/Preparedness Plans/Systems
National Flood Insurance Program (NFIP)

Regulation of Flood Prone Land

BUILDING STRONG,

What Analyses are Required for
USACE Engineering of Nonstructural Measures

> Hydrology
> Hydraulics
> Conduct Structure Inventory
> ldentify Potential Nonstructural Measures
> Perform Economic Analyses

BUILDING STRONGg

Elevation Examples A i
Piers, Post, Columns & Piles Extended Foundation Walls =

BUILDING STRONG,




Elevation Examples

Utilizing Fill Concrete Slab

BUILDING STRONG,

Eliminates Risk

*New use / opportunities: Open space —
Recreation — Environmental Restoration

BUILDING STRONG,

Not FEMA Accredited - Requires Interior Drainage - Reduces Risk

BUILDING STRONGg

Dry Flood Proofing -3

This measure involves sealing the walls of a structure with — “SlF
waterproofing compounds, impermeable sheeting or other

materials and using closures for covering and sealing

openings from flood waters

Simply stated...Make the Structure Water Tight
* Flood depths 3 feet or less

 Structurally sound buildings

* New structure design and construction

» Retrofitting existing buildings

* No basement or crawl space

* Check valve on building sewer

¢ Possible interior drainage and emergency power require.

* May reduce insurance rates on nonresidential structures — (Not residential!)

=0
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BUILDING STRONG,

Floyd County Courthouse —
Prestonsburg, KY

Historical Structure Retrofit — Darlington, WI

L.

BUILDING STRONG,

Floodplain Management &
Regulation of Flood Prone Land

Floodplain Management Plan

*Manage development and construction in
floodplain

«Plan future development
*Enforcement of regulations!

Regulation of Flood Prone Land
*Building Codes
«Zoning

Low Impact Development:
*Reduce / Retain storm run-off Green Space
*Green construction

Porous Pavement

BUILDING STRONGg

FRM Matrix

Used to evaluate and select flood risk
management measures based on:

«Structure Characteristics
*Flood Characteristics
«Site Characteristics

*Other - (Economic/Environmental
/Social Characteristics)

NEPC Website:
http://www.usace.army.mil/Missions/CivilWorks/ProjectPlanning/nfpc.aspx

BUILDING STRONG,




USACE Flood Risk Management Authorities

Studies
= Flood Plain Management Services (FPMS)
0 Cost Share: 100% Federal
= Planning Assistance to States (Section-22)
0 Cost Share: 50% Federal 50% Sponsor

Studies to Construction
= Continuing Authorities Program ($15M Limit)
o Cost Share Study: 50% / 50%
0 Cost Share Construction: 65% Federal 35% Sponsor
= General Investigations Program (> $15M)
o Cost Share Study: 50% / 50%
“ o0 Cost Share Construction: 65% Federal 35% Sponsor |E

BUILDING STRONG,

QUESTIONS?

Randall L. Behm P.E., CFM
Randall.l.behm@usace.army.mil

402) 995-2322
= e
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Site Selection

*Special Flood Hazard Area

Path to Make it
Happen

LORI ANN LASTER, CEM
PAPIO-MISSOURI RIVER NATURAL RESOURCES DISTRICT

MAP SCALE 1" = 500'
20 o 500 1900
FEET
—— METEH

Funding

PAMEL 0218H *FEMA Hazard Mitigation Assistance
T * Hazard Mitigation Grant Program
FIRM

FLOOD INSURANCE RATE MAP * Pre Dlsa?tler Mltlgatlf)n
DOUGLAS COUNTY, * Flood Mitigation Assistance

NERRASKA
AND INCORPORATED AREAS *USACE
PANEL 218 OF 360  Section 205 - Small Flood Risk Management

VHER U WO 400 L P LKSEAIT)

*Small Business Administration Loans

*HUD Community Development Block Grant-Disaster Recovery

*Flood Insurance — Increased Cost of Compliance




Benefit-Cost Analysis

Financial Benefits > Cost of Project

Benefit-Cost Analysis

*Project Benefits
* Value of Damages Prevented
* Structure Replacement Value
* Value of Structure Contents

* Potential Displacement Costs
* Value of Services Provided
* Environmental Benefits

Benefit-Cost Analysis

*Project Costs
* Land Acquisition
* Construction Costs
* Environmental Remediation
« Contract Services
* Other Ancillary Costs
* Surveying
« Permitting
 Legal Services
* Renter Displacement

Questions

1 just have one:
imporianl buming
queslion...

What does the fox
actually say?

som@cards
e ot




Benefit Cost Analysis

Nebraska Silver Jackets — Nonstructural Outreach

ety
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Overview

» Why do we use Benefit Cost Analysis?
» What is does this analysis quantify?

= What is the process?

= What tool are available?

BUILDING STRONGg

Why do we use
Benefit Cost Analysis

» Expected Value Decision Making

» “Decision making is what distinguishes
engineers from scientists” — George Hazelrigg

» We must be asking and answering a question,
in most cases the question is:
Is this investment worth the cost?

» We must establish criteria to answer that

question.

BUILDING STRONGg,

Why do we use
Benefit Cost Analysis

= “The Federal objective of water related and land resources project
planning is to contribute to national economic development
consistent with protecting the Nation’s environment” Principles and
Guidelines

= “Contributions to national economic development (NED) are
increases in the net value of the national output of goods and
services, expressed in monetary units...”

BUILDING STRONGg,




Why do we use
Benefit Cost Analysis

= “The Federal objective of water related and land resources project
planning is to contribute to national economic development
consistent with protecting the Nation’s environment” Principles and
Guidelines

= “Contributions to national economic development (NED) are
increases in the net value of the national output of goods and
services, expressed in monetary units...”

BUILDING STRONGg

What is Quantified in Analysis

» Types of consequences
» Life and Health
* Loss of Life
« Critical Facilities
» Financial
+ Damage to Buildings

+ Contents, Typical analysis is focused
* Displacement at Financial Impacts

* Loss of Income
» Value of Service
» Emotional/Sentimental

[ |

BUILDING STRONGg

1:35-1:50

What is Quantified in Analysis

Risk = f(Probability, Consequences)
*Protection of Life
*Some analysis include in economics some don’t
<Mitigation options: warning systems, evacuation routes
*Tools for computation of life-loss are being developed (LIFESim)
«Critical Facilities
(Concepts from Further Advice on EO11988)
*Materials storage - If flooded, would this facility create an
added dimension to the disaster (chemical storage)
Large gathering areas — would lead time/mobility permit sufficient
evacuation (hospitals, schools, nursing homes)
*Essential and irreplaceable facilities
*Records
«Utilities (water, power)
*Emergency services (Police, EMT, hospital, etc)
*Personal/Sentimental Consequences
*Personal/Sentimental consequences vary significantly from

person to person

BUILDING STRONGg,

Basics of Benefit Cost Analysis

» a systematic approach to estimating the
strengths and weaknesses of alternatives
that satisfy transactions, activities or
functional requirements for a business. It
is a technique that is used to determine
options that provide the best approach for
the adoption and practice in terms of
benefits in labor, time and cost savings etc

ED

BUILDING STRONGg,




Converting Risk from a Concept to a
urable Entity

Meas

Hydrology
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Hydrologic Studies

® Streamgage
A Reservoir
=~~~ Subbasin Boundaries

Sub-basin Delineations

= Stream Topology
= Streamgage Locations
= Project Locations

Q = 10,000 cfs

Discharge {cfs}
25
E
3

Time

Probability
(or Exceedance Frequency}

Discharge Hydrograph
At Outlet

Frequency Curve

Slide taken from: Overview of Risk Analysis for Flood Risk
Management Projects, Matthew McPherson P.E., D.WRE
Institute for Water Resources
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Converting Risk from a Concept to a
urable Entity

Meas

Hydrology
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Hydraulic Studies

Water

Cross Section A

Profiles ‘

1% Event
43 Event
. — 102 Event

Stage (ft)

Discharge cfs

Slide taken from: Overview of Risk Analysis for Flood Risk
Management Projects, Matthew McPherson P.E., D.WRE
Institute for Water Resources
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Converting Risk from a Concept to a
Measurable Entity
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Economic Studies

Damage Reach Delineation

— Consistent Frequency Curves

— Project Locations

— Jurisdictional Boundaries/
Reporting Conditions

Index Location

— Stream station used to specify
discharge-frequency, stage-
discharge, and stage-damage
relationships with uncertainty for
that damage reach

— Normally where data is deemed
most reliable, such as a
streamgage location.

Slide taken from: Overview of Risk Analysis for Flood Risk m
Management Projects, Matthew McPherson P.E., D.WRE

Institute for Water Resources

(] Index Location
ZzZzZ Damage Reach

-+~ Jurisdictional Boundary
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Economic Studies

First Floor Elev. —»

Structure

% _Damage

Stage Stage

Structure Inventory Data

H Structure ID

W |Location/Address
W Structure Value

B Content Ratio

B Damage Category

m Depth-Damage Function
= First Floor Stage

= Ground Stage

m Coordinates

= Stream Station

BUILDING STRONGg,

Economic Studies

Structure

% Damage
Damage

First Floor Elev. —» Stage Stage

Structure Inventory Data

mThere are curves available at:
shttp://planning.usace.army.mil/toolbox/library/IWRServer/92-R-3.pdf
mhttp://planning.usace.army.mil/toolbox/library/EGMs/egm04-01.pdf
shttp://www.wseas.us/e-library/transactions/environment/2009/28-907 .pdf

Slide taken from: Overview of Risk Analysis for Flood Risk m
Management Projects, Matthew McPherson P.E., D.WRE

Institute for Water Resources
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Converting Risk from a Concept to a
Measurable Entity
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Percent Clamage (%)

T R TR

Damage Frequency

Benefit Cost Analysis

Annual Probability of Exceedance -
0 1 1 0 = Combining three
{ 5160 curves to get
| s damage frequency

[ = Area under the

{ se0 g damage frequency
| . :: curve = EAD
Damage Frequency i s0 = EAD= Expected
® Annual Damage =

the annualized
financial cost of
living in a risk area

BUILDING STRONGg

Benefit Cost Analysis

a1

. Dal

EAD= Expected Annual Damage

Annual Probabllity of Excesdance
1 0

100
5180

1 5160

5140

= Combining three
curves to get
damage frequency

= Area under the
damage frequency
curve = EAD

the annualized financial cost of living in a risk area
*Mother Nature’s Tax for living at a location prone to flood damage

BUILDING STRONGg,

Benefit Cost Analysis

= EAD as a way of thinking about Insurance

= |f cost of insurance is less than EAD who
is covering the surplus damages?

= How do insurance companies protect
against surplus risk being transferred to

? -
them?

BUILDING STRONGg,




Benefit Cost Analysis

Annual Prababllity of Excesdance
1 0

01 100

Dal . 50

Change in EAD from Pre to Post Project = Benefit
Annualized Cost of Investment = Cost

BCR = Benefit Cost Ratio = Benefit/Cost

Benefit Cost Analysis
» Uncertainty — sometimes the what you

know about what you don’t know is
important

[ |

BUILDING STRONGg

BUILDING STRONGg

Example: Drunk on Highway S el 3 PE (1EC)

X' = Position in road

S = State of the drunk
upright or flattened
SJIEXD] = Upright

the state of the drunk in
his average position

E[fiX)] = Flattened Comrtegyaf
the average stae Sam
of the drunk Average position, £V, is

Mowval: the center line.

Sometimes the consequences of diverging from the mean are large,
and must be represented in the analysis.

BUILDING STRONGg,

HEC-FDA Uncertainty

Slide Taken from Beth
Faber PhD PE (HEC)

Net Benefit Distributions for 2 Projects

A Project2
Mean NB = $1 million

P (NB=0) = 8%

=
2
i
[=]
E
a
2
3
2
-8

Project 1
Mean NE = §3 millien

-

Bel) = 27%

10 5 ) 5

Mot Benafit (million §) @.

BUILDING STRONGg,




Converting Risk from a Concept to a
Measurable Entity

wowca 00500
150000 130000
Hydrology o w9 = Hydraulics | T
somo _| | om0
200000 j _i.uw:
T TR
100000 100000
Flow Frequency from 17b - oo Rating Curye from HEC-RAS
o o
01 Ao bty of Exceck e 100 ar 7 e NAVD BEL,, a4
Annusl ProdabBiny of Dnceedande Stipe (NAVD B1)
o1 \ W 0 wt ni 1 )
21 ) 100
an * ' Depth Damage Curve
s1e0 =
oo o %
il § e
w11 I
IR
0 [ .
Damage Frequency w0 w Econ
o (]

L=——21
BUILDING STRONGg

Risk Analysis using Monte Carlo

'Realization’

A A
o o
=3 <
g £
o o

__ » |

Probability Probability ith 'realization’
A A
"
) g ) - g
@ — | 5 —| s
Discharge Discharge Probability

A l Integrate
) 2 ) -
(A 4 EAD,
o / o

Repeat 'realizations’
Stage Stage A L.
until stable statistics
—
Slide taken from: Overview of Risk Analysis for Flood Risk
BUILDING STRONGg

Management Projects, Matthew McPherson P.E., D.WRE
Institute for Water Resources

Nonstructural Measures in BCA

Risk Reduction — to modify the risk you
either alter the probability or consequences

Risk = Probability x Consequences

Structural /

Flood Risk Reduction

-Levees Nonstructural Flood
-Dams Risk Reduction
-Channels -Elevation
s -Dry/Wet flood proofing
-Buyout/Acquisition

Benefit Cost Analysis
Risk = f(Probability, Consequences)

= Nonstructural approaches modify the
consequences

Flaw Frequency from 17b

] 1"
et sty b
s robabis o acsadancs

" Depth Damage Curve

=

Damage Frequency

S BUILDING STRONG,




Types of Nonstructural

= Elevation - . e (o

= Relocation

= Nonstructural Berms
= Dry Flood proofing

» Wet Flood proofing

L

Parcent Darmage %)
e 5B E S8 EEEIESRE

—_—

Each alternative impacts the Depth Damage curve in a different way

Bl

BUILDING STRONGg

Claimable Benefits

Reduction in primary flood damages to
structures and contents

Floodwarning

Run away! Run awaY!

Claimable Benefits

Reduction in primary flood
damages to contents

Reduction in damages to
vehicles -

Slide taken from: Formulating and Evaluating BUILDING STRONGg,
Measures for Flood Risk Management, USACE Prospect Course

Slide taken from: Formulating and Evaluating BUILDING STRONGg,
Measures for Flood Risk Management, USACE Prospect Course

Floodplain Evacuation/Buyout
Claimable Benefits

Reduction in primary flood damages3
to structures and contents

Reduction in FIA overhead

Value of new use of vacated land

Recreation benefits

Reduction in damage to public property, utilities,

roads

Reduction in post-emergency

evacuation/cleanup costs (Bl
Slide taken from: Formulating and Evaluating BUILDING STRONG,

Measures for Flood Risk Management, USACE Prospect Course




Elevation:

Elevate structure on fill/lbeams/etc.
Raising-in-Place, Raising to Target

Slide taken from: Formulating and Evaluating BUILDING STRONGg
Measures for Flood Risk Management, USACE Prospect Course

Structure Flood Proofed by
Abandoning First Floor and Moving
Living Quarters to Upper Levels

Slide taken from: Formulating and Evaluating BUILDING STRONGg
Measures for Flood Risk Management, USACE Prospect Course

Stage-Percent Damage Curve

(Comparison of Raising a 1-story, No
Basement Residential Structure)

PERCENT DAMAGE

845 855 86.5 87.5 88.5 89.5 90.5 91.5 92.5 93.5 94.5 95.5 96.5 97.5 98.5 99.5 100.5 101.5 102.5

FLOOD STAGE
— WITHOUT PROJECT —RAISE 2 FEET —RAISE 3FEET = RAISE 8 Ye===

Slide taken from: Formulating and Evaluating BUILDING STRONGg,
Measures for Flood Risk Management, USACE Prospect Course

Hypothetical Example

Evaluate and Optimize Raising
Residential Structure

PWE AAEV
DAMAGES PWE PWE NETEXCESS NET EXCESS
REDUCED | BENEFITS COSTS  BENEFITS BENEFITS

EXISTING $8.51
RAISE 2 FT $2.34 $6.17 $92.41  $79.43 $12.98 $0.87

RAISE 3 FT $0.23 $8.28 $123.98  $82.69 $41.29 $2.76

RAISE 8 FT $0.00 $8.51 $127.37  $96.39 $30.98 $2.07
Slide taken from: Formulating and Evaluating BUILDING STRONG,

Measures for Flood Risk Management, USACE Prospect Course




Optimization of Raising-in-

Place

Net Excess Average Annual Equivalent
Benefits Comparison-- Raising in Place

THOUSANDS

NET EXCESS BENEFTIS IN

RAISE 2 FT RAISE 3 FT RAISE 8 FT

PLANS FOR RAISING -I

Slide taken from: Formulating and Evaluating BUILDING STRONGg
Measures for Flood Risk Management, USACE Prospect Course

Dry Flood Proofing:

Seal/Waterproof

Slide taken from: Formulating and Evaluating BUILDING STRONGg
Measures for Flood Risk Management, USACE Prospect Course

Dry Flood Proofing :
seal/waterproof and Levees, Floodwall, and Berms

Comparison of Stage-damage for Flood
Proofing a 1-story, No Basement,
Residential Structure

PERCENT DAMAGE

FLOOD STAGE !
ST ON

WITHOUT PROTECTION ——2 FT PROTECTION 3 FT PROTECTION ——4FTPR

Slide taken from: Formulating and Evaluating BUILDING STRONGg,
Measures for Flood Risk Management, USACE Prospect Course

Dry Flood Proofing :
Seal/waterproof also
Levees, Floodwalls, and Berms

Optimization of Protection
Heinht

EXISTING $8

5
$101.76  $11.20 $90.56
$127.37  $26.70 $100.67

Dollars X 1,000

Slide taken from: Formulating and Evaluating BUILDING STRONG,
Measures for Flood Risk Management, USACE Prospect Course




Optimization of Protection Height

Net Excess Average Annual Equivalent
Benefit Comparison -- Floodwall Height

$7.00
$6.80
$6.60
$6.40
$6.20
$6.00
$5.80
$5.60

NET EXCESS BENEFTIS IN
THOUSANDS

2FT 3FT 4FT

PROTECTION PROTECTION PROTECTION -
PLANS FOR PROTECTION m

Slide taken from: Formulating and Evaluating BUILDING STRONGg
Measures for Flood Risk Management, USACE Prospect Course

Wet Flood Proofing:

Flood Proof first floor,
Elevate contents

AR LI L
Aan TR
3 o i

B

Slide taken from: Formulating and Evaluating BUILDING STRONGg
Measures for Flood Risk Management, USACE Prospect Course

Wet Flood Proofing:
Hypothetical - Change to Content Damages Only

Damage Frequency Curve For
One-story, No Basement
Residential Structure $75,000 Value

$60

$50 /_'

$40 —
$30
$20
$10

$0

DAMAGES IN
THOUSANDS

0.5 0.2 (01K 0.04 0.02 0.01 0.004 0.002

EXCEEDANCE PROBABILITY

WITHOUT PROJECT —— RAISE CONTENTS

Slide taken from: Formulating and Evaluating BUILDING STRONGg,
Measures for Flood Risk Management, USACE Prospect Course

Flood Warning Response

WARNING PERCENT AAEV
TIME IN HRS CONTENT DAMAGE CONTENT DAMAGES
RED N R

Slide taken from: Formulating and Evaluating BUILDING STRONGg,
Measures for Flood Risk Management, USACE Prospect Course




Flood Warning

Lead Time Damages Prevented

Percent Content Damage
Reduced

P R NN W WD

o o0 o o1 O U O

(5]

o

0.00 10.00 20.00 30.00 40.00 50.00 60.00
Lead Time in Hours

Day, Harold. “Flood Warning Benefit Evaluation-Susquehanna River

NOAA Tech Memo, WBTM HDRO-10, March, 1970.

Slide taken from: Formulating and Evaluating BUILDING STRONGg
Measures for Flood Risk Management, USACE Prospect Course

Flood Warning:
Damage Reduction Estimate

Average Annual Equivalent Content Damages
Reduced For One-story, No Basement,
Residential Structure, $75,000 Value

$1.20
$1.00
$0.80
$0.60
$0.40
$0.20
$0.00 &

0.00 10.00 20.00 30.00 40.00 50.00 60.@.
WARNING TIME IN HOURS

Slide taken from: Formulating and Evaluating BUILDING STRONGg
Measures for Flood Risk Management, USACE Prospect Course

THOUSANDS OF DOLLARS

Relocation:
Floodplain Evacuation/Buyout

Claimable Benefits

Reduction in primary flood damages
to structures and contents

RE: Implementation Guidance for Section 219 of WRDA ‘99
Reduction in FIA overhead

Value of new use of vacated land

Recreation benefits

Reduction in damage to public property, utilities, roads
Reduction in post-emergency evacuation/cleanup costs

Slide taken from: Formulating and Evaluating BUILDING STRONGg,
Measures for Flood Risk Management, USACE Prospect Course

Implementation Guidance for
Section 219, WRDA ‘99

Nonstructural Flood Control
Projects

Directs that Corps calculate benefits for nonstructural flood
damage reduction similarly to methods for structural
projects

Corps now calculates benefits for evacuation/relocation

projects as , hot just the
externalized flood damages as previously required.

Real Estate costs used for will use
comparable flood-free lands costs in the valuation of

floodplain land.

Slide taken from: Formulating and Evaluating BUILDING STRONGg
Measures for Flood Risk Management, USACE Prospect Course




Relocation:
Floodplain Evacuation/Buyout

e
"" >

Buyout

Other Consideration

Opportunities for Ecosystem Restoration, however, ecosystem
restoration may require a separate local sponsor, depending on
situation and sponsor’s extent of authority

Need to act swiftly to execute buyouts once the public becomes
aware of the impending action

Need to demolish structures and clear debris immediately to
minimize vandalism and protect the surrounding neighborhood

Slide taken from: Formulating and Evaluating BUILDING STRONGg
Measures for Flood Risk Management, USACE Prospect Course

What tools perform this
analysis?
= HEC-FDA
= FEMA BCA
= Oracle Crystal Ball

BUILDING STRONGg,

What tools perform this
analysis?
= HEC-FDA -

http://www.hec.usace.army.mi
I/software/hec-fda/

» Pros

« Works with large data sets

* Incorporates uncertainty
analysis (USACE 408
process)

- FREE
» Cons

* Not very user friendly

BUILDING STRONGg,

L "
oy

What tools perform this
analysis?
= FEMA BCA
http://www.fema.gov/benefit-cost-analysis

» Pros

Identified tool for analysis of applicability in FEMA’s
HMA grant programs

Can evaluate BCA for other natural hazards (e.x.
Tornado, Wildfire)

+ Can calculate BCA based on historic damage
information

* FREE
» Cons _
* Not setup for large data sets

BUILDING STRONG,




What tools perform this
analysis?
= Oracle Crystal Ball

http://www.oracle.com/us/products/applications/crystalball/
» Pros c

« Elaborate analysis
methods

» Uncertainty analysis
 Setup for general risk
analysis
» Cons

* Not Free

e

BUILDING STRONGg




The Cost of Insurance

How insurance works

Private insurance companies could not profitably provide flood coverage
at an affordable price, primarily because of the catastrophic nature of
flooding and the inability to develop an actuarial rate structure which
could adequately reflect the risk to which flood-prone properties are
exposed.

¥ FEMA 2

How Insurance Works

Insurance works through the following steps:
Risk is transferred from an individual or entity (insured) to a third party
(insurer).

The third party (insurer) pools all the risk exposures together to compute
potential future losses with some level of accuracy. The insurer uses
various forecasting techniques, depending on the distribution of losses.

The pooling of the risk leads to an overall reduction of risk in society
because insurers’ accuracy of prediction improves as the number of
exposures increases.

Insurers discriminate via underwriting—the process of evaluating a risk
and classifying it with similar risks. Both the transfer of risk to a third
party and the pooling lead to reduced risk in society as a whole and a
sense of reduced anxiety.

The NFIP

= The U.S. Congress established the National Flood Insurance Program
(NFIP) with the passage of the National Flood Insurance Act of 1968. The
NFIP is a Federal program enabling property owners in participating
communities to purchase insurance as a protection against flood losses
in exchange for State and community floodplain management
regulations that reduce future flood damages.

Participation in the NFIP is based on an agreement between
communities and the Federal Government. If a community adopts and
enforces a floodplain management ordinance to reduce future flood risk
to new construction in floodplains, the Federal Government will make
flood insurance available within the community as a financial protection
against flood losses.

This insurance is designed to provide an insurance alternative to
disaster assistance to reduce the escalating costs of repairing damage
to buildings and their contents caused by floods.

% FEMA 4




The NFIP Pre-FIRM vs Post-FIRM

When the NFIP was created, the U.S. Congress recognized that insurance
for “existing buildings” constructed before a community joined the
Program would be prohibitively expensive if the premiums were not
subsidized by the Federal Government. Congress also recognized that
most of these flood-prone buildings were built by individuals who did not

have sufficient knowledge of the flood hazard to make informed s Post-FIRM
decisions. Under the NFIP, “existing buildings” are generally referred to “Hew Standards" or “In Compliance™
as Pre-FIRM (Flood Insurance Rate Map) buildings. These buildings were Lt e e e
built before the flood risk was known and identified on the community’s or

FIRM. On or before 12/31/1974

* Agent Training Program NFIP Agent Training Program

. Post-FIRM Example*: Elevation Certificate
AE zone (+1 BFE SECTION B - FLOOD INSURANCE RATE MAP (FIRM) INFORMATION
Rat in g E Xam p' e ( ) 81, HFiP Cammunity Mame & Commursty Faméer T &2 County Name [E3 S
350,00 Contee e b b - B — PR Ly
810 Imcmwm:;-a‘mlBIMFWE..IMHBF.EIBGID(DHII'M " fem B3 G
ﬁmm ::::U Ofsrone  CJFRm Community Determined Doter Descrive)
BT, Incicate slevation datum used for BFE in iem B9: (I novo 1529 [Inavo1sss [ othee (Duscrice)
No Basement B1Z. I8 thw bulking located in a Coastal Bamier Rescurces Sysiem (CERS) area or Otherwise Prolectsd Ares (OPAIT Oves QOne
Dwsigruation Date. [Ocers [Jora
| I | [ SECTION C - BUILDING ELEVATION INFORMATION (SURVEY REQUIRED)
C1 Bubdng slevations are based on Construction Drawings” Busiang Under *
L_J L g 0 =

*A i Elguation Cariicate I b requined «hen construction of the bulding i compite
€2 Elevations - Zones A1-A20, AE, AM, A (with BFE), VE, V1-V30, V (with BFE|. AR, AR/A, ARIAE, AR/A1-A0, ARIAH. AR/AD. Complete ltems C2a-h

beiow BCCONg 10 the bulkding Magram Specified in lem AT, Lise the same datum as e BFE.

Benchmark Litiized ‘Wartical Datum

CenvenionComments.

""-""

meters (Puerto Rico onty)
eters (Pusets Ries oely)

(] mters (Pt Rics onty)
metars (Pusra Rica anly)

§  Botiom of the krwst horizordal stnactural mamber [\ Zores only)
) Attached garsge (lop of slat)

#)  Lowest svaton of machirery & Sdoment sedcing e bxdng 746.5 1" matars (Fuseto Riea eely)
{Dascribe typs of squipment and location in Com -
i Lowsst sgacent (Rnished) grade nast 1o Sulldng La" T46.6 Taet maters {Pusns Rico onty)
=
$200K/$80K Building/Contents Oct 2010 91 Highest acjacent (finkstved) grade reat to bulding (HAG) _T46.5 nat maters (Pusts ico only)
Nl Lowsst acjscent grade st iowwst slevation of deck of stairs including teat matars {Puseo Rica only)
trctral




F Agent Training Program

gent Training Program

H Rating Table TABLE 3B. REGULAR PROGRAM -- POST-FIRM CONSTRUCTION RATES
Rating Example g AMNUAL RATES PER$100 OF COVERAGE
: (Basic )
Post-FIRM Example*: FIRM ZONES AE, A1-A30 ~ BUILDING RATES
AE zone {"'1 BFE) e Floor Wiora han Ono Fioor » than oo WManutaciied
No Basoment Enclasure NuB.l;:nEnc:uwrw . ‘::' awu i\ {Mobila) Home*
Sy sorcs cosars ryuispace
Single Family/1 floor/ no Basement oo ] i) T Ty ey _ﬁ:_ L o
Above of & Non & Non- & Non-
Below BFE' Ry
= G- LT 2 ® [wm i3
Fil 2 | 35006 ] o | 2400
&7 79/ 08 28/ D6 ] ] T/ 10
- 1 53006 ] 1 5113
1] o=t | va7s e | o1avsonn 17 FECTINEYN T
What does the elevation Y AXNE SR AT 8 W L S e
certificate say? FIFM ZONES AE. A1-A30 — CONTENTS RATES
F
Above Er..;..'“'mof“..; ""’l“"mg"‘:“;ﬁ"’“ o Manutactusod
Lowest Floor- 747.5 No Basoment Enclosusrw & Hgher Floars Basamant Enclosure! {Motile) Home®
¢ Elovation of Crawtpace”) Crawispace’) Crawtepace
Lowest Floor
BFE- 746.2 ol =y & Ton AT e | S | T
. 2 Below BFE = Famsy
Elevation Diff. +1.3 =1.0 . - — — . 1
¢ | ] e, T 1, i‘ 1 v JiK W7 13 i)
- N e — i a0 K] = TN I E TN TTRE
«l A 3571 [ 1. 1 270, 5807 %]
] N - ] [N} X 4170 2/ 1. 2 1.1 an

NFIP Agent Training Program

Pre-FIRM vs. Post-FIRM and elevation
Rating Example

Post-FIRM Example*:
AE zone (+1BFE)

$2,235/yr

52,235 yr

$2,235/yr
Single Family/1 floor/ no Basement

What does the elevation Rating Calculation

certificate say?

Blg- .73/.10  $578.00 $819/yr

45,623 yr

Cont-.52/.12  $196.00 it
Lowest Floor- ~ 747.5 Policy Fee $ 40.00
BFE- 7462 Icc $ 5.00
Elevation Diff. 1.3 =1.0 TOTAL $819.00




Pre-FIRM “subsidized” rating

TABLE 2A. REGULAR PROGRAM - PRE-FIRM CONSTRUCTION RATES*
ANNUAL RATES PER $100 OF COVERAGE (Basic/Additional)

On or after October 1, 2013, this table may not tve used to rate the following:
1) Pre-FIRM properties that are newly purchased of newly insured on or after July 6, 2012; 2) Policies that have lapsed in coverage and are being reinstated
on ot after Ociober 4, 2012; or 3) 1-4 Family Severe Repetitive Loss properties. For Non-Primary Residence ase Table 28.

FIRM ZONES A, AE, A1-A30, AO, AH, D*

SINGLE FAMILY 2-4 FAILY OTHER RESIDENTIAL WO RESIDENTIAL
OCCUPANCY Building | Contents | Buliding | Contents | Building | Contenis | Bullding | Coatents
T sure 81/ 17 | 115/138 7 91 /161 99 /184
g 97/1.44 | 115/116 51/134 /
Bl a7 /137 | 115/1.38 07 /168
= 91/ .17 | 115/1.38 91 /161
=]
= a1/ .17 | 1asmae | ey 7 91 /161
H
91/ 771 | 115/138
15/116 115,116 1.93 /3.0
S| 1.15/1.38 115 /138 1.93 /367
3 115 /1.38 115 /138 193 /162
3
£ 115/ 98 115/ 96 193 /138
]
'§' 19 42/ 19 29/ 23
| Manutactured {Mobes] Home! 193 /162
% FEMA 13

Changes Have and are Coming to

the NFIP

= OnJuly 6, 2012 Congress passed the Flood Insurance Reform Act of
2012 (BW-12), which:

« Raises rates on certain classes of property to reflect the “true” flood risk
which in turn allows people to make better all around decisions before and
after flood events.

« Trigger rate changes for certain properties within a revised or updated map
area to accurately reflect the flood risk (on hold).

= On March 21, 2014 the “new” Homeowners Flood Insurance
Affordability Act of 2014 (HFIAA), which repeals and modifies certain
provisions of the Biggert-Waters Flood Insurance Reform Act.

« The law will lower the BW-12 rate increases on some policies while leaving
other increases in place, prevent some future rate increases, provide for
refunds to a subset of policyholders, authorize additional resources to
complete an affordability study, and implement a surcharge on all
policyholders.

% FEMA .

Types of Grandfathering

= Pre-FRIM Buildings can be grandfathered due to continuous coverage.

= Post-FIRM Buildings may be grandfathered provided that the owner can
show that they were built in compliance with the FIM in effect at the time
of construction.

¥ FEMA 1
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Who Will Be Affected by Subsidy

Changes?

Biggert-Waters 2012 HFIAA 2014

= Owners of subsidized *non- = No change

primary residences in a SFHA will
see 25% increase annually until
rates reflect true risk - began
January 1, 2013.

Defined:

= Subsldized Premlum Rate. A rate charged to a group of
policies that results in aggregate premiums insufficient to
pay anticipated losses and expenses for that group. 2 e

. pal Y resi . A single-family dwelling in
which, at the time of loss, the named insured or the named
insured’s spouse has lived in for either 80% of the 365 days
immediately preceding the loss, or 80% of the period of
ownership, if less than 365 days.

*Definition of Primary Residence changes June 1, 2014

e
Photo by FEMA News Photo

Who Will Be Affected by Subsidy

Changes?

Biggert-Waters 2012 HFIAA 2014
= Owners of subsidized business propertiesin a = NoChange

Special Flood Hazard Area will see 25% rate
increase annually until rates reflect true risk —
beginning October 1, 2013. New applications
will identify business properties separate from
other non-residential buildings. Business
properties will be rated as non-residential until
the rulemaking process is complete.

Business Property. Any non-residential building
that produces income or a building designed for
use as office or retail space, wholesale, hospitality,
or similar uses.

Changes?

Biggert-Waters 2012

Owners of subsidized property that has
experienced severe repetitive flood losses or
that has incurred flood cumulative damage with
flood insurance payments exceeding the value
of the structure will see 25% rate increase
annually until rates reflect true risk - beginning
October 1, 2013.

Severe repetitive losses.
4 or more separate claim payments of more than $5,000
each; or
2 or more separate claim payments where the total value of
the payments exceeds the current market value of the
property

¥ FEMA 1

Who Will Be Affected by Subsidy

HFIAA 2014

= No Change

Photo by Liz Roll FEMA

Who Will Be Affected by Subsidy

Changes?

Biggert-Waters 2012

= Pre-FIRM subsidized policies written
between July 6, 2012 and October 1,
2013 that were:
« New policies
« Policies that were written as new
business or as an assigned policy as
the result of the property being
purchased.

Polices that have lapsed and have
been reinstated on or after October 4,
2012 and before October 1 2013.

= These policies will not be renewed and will
only receive a letter 60 days prior to
renewal and one expiration letter.

% FEMA 20

HFIAA 2014

= Pre-FIRM subsidized policies written
between July 6, 2012 and October 1,
2013 continue to be eligible for pre-FIRM
subsidized rates and:
« Will receive retroactive refunds

« Will receive minimum rate increases
of 5%

Limits maximum increase to 18% for
any single property unless due to
certain lapsed policy circumstances.

.

New purchasers of pre-FIRM
properties may assume the prior
owners policy until the new rates and
guidance are finalized.




PRP Eligibility Extension Changes

What about when a new flood map

Biggert-Waters 2012 HFIAA 2014

= The Preferred Risk Policy (PRP) Eligibility = Only direction was to provide PRP rates
Extension allows structures mapped into for properties newly mapped into a SFHA
Special Flood Hazard Areas (SFHAs) on or for the “first” year.

after Oct. 1, 2008 to remain insured at

= |tis yet undetermined what this will mean
the lower PRP rates.

for the two year PRPEE program.

« Policies receiving the PRP Eligibility
Extension rates will see average
annual increases of 20 percent
starting October 1, 2013.

« New PRP EE rating class established

« Currently there is no two year
limitation on PRPEE

Reserve Fund

is adopted?

Biggert-Waters 2012 HFIAA 2014
= If you live in a community which adopts a = Completely restores “grandfathering”
new, urfdated Flood Insurance Rate Map * Requires FEMA to phase in full risk rates
(FIRM): for properties newly mapped to the SFHA
« Charging of insurance premiums buy increasing premiums by 5 to 15
based on a prior FIRM - percent a year.

grandfathering - will be phased out
for some properties.

The Biggert-Waters Act Section
100207 calls for a phase-out of
grandfathering discounts for
properties shown on Flood Insurance
Rate Maps that are updated.

= Allows PRP for “first’ year.

Never Implemented

¥ FEMA 2

Who Won't Be Affected by Subsidy

Biggert-Waters 2012 HFIAA 2014

= The legislation requires establishment of = Keeps reserve fund.

a reserve fund to pay for future losses « Adds annual premium surcharges as

follows:
= In addition to rate increases accounting + $25 for primary residences
for true and changing risk, a 5 percent « $250 for all others
premium increase will go toward the
reserve fund

= Exception: Preferred Risk Policies and
Group Flood Insurance Policies

Pre-FIRM premium increases related to
the phase out of subsidies and discounts
include a 5 percent increase for the
reserve fund

% FEMA &

Changes?

Biggert-Waters 2012 HFIAA 2014
= Owners of primary residences in SFHAs = Eliminates these "triggers”
will be able to keep their subsidized rates

= Allows for the transfer of pre-FIRM

unless or until: subsidized rates/policy from the old
property owner to the new property owner.
= You sell your property (new rates will = Restores pre-FIRM rates and provides for
be charged to next owner if they refunds to some.
insure;)

You allow your policy to lapse;
You suffer severe, repeated flood ot A
losses; or, ' -
You purchase a new policy (after July “-.. Q{)
6,2012). \&r

: -‘

& FEMA 2




Residential Building Considerations

Other mitigation technlques

I single s multiphe.ioor bulldings with basement (otter (San

= Homeowners with lowest il i i metid v

floor below Base Flood

Elevation face difficult ap

choices R
« High risk of water damage 1 Cemamnuss i it bsched e
* Restricted coverage in basements @ —

= Options D
« Fill in basement/crawlspace - -
AN spit-bevel bulbSings (other than siub-on-grade) eRher detsched of

* Wet-floodproofing/Venting (garages, et ie.e. towsbouses}; with sr without aitacked garags.
crawl spaces)

« Potentially pay more for flood
insurance

« Elevate or re-build
& FEMA 5

No substitute for elevation

Elevation lowers premiums.

ZONE A” EXAMPLE
Under the Flood Insurance Reform Act of 2012, You Could Save More than
£90,000 over 10 Years if You Build 3 Feet above Base Flood Elevation®

PREMIUM AT 4 FEET BELOW PREMIUM AT 3 FUFT AROVE
$9,500/ year 31,410/ year $427/ year
§95,000/10 years $14,100/10 years $4,270/10 years

y o)

’\_. = TR

Elevating 3 feet
above the BFE could
lower premiums
significantly!

Homes built below
BFE could be hit
hard by an increase
tofull-risk rates

% FEMA -

= |n addition to elevating the
structure:

< Relocating the structure to an
area on the property that is above
the BFE or to another lot outside
of the floodplain.

Elevate / Raise utilities, such as a
furnace, air conditioning unit
and/or water heater, above the
BFE;.

Create flood openings on the
home's foundation so floodwaters
can flow through; or fill in sub-
grade crawlspaces to the same
height or higher than the exterior
finished grade.

Substantial Improvement / Damage
Ordinance Comphance

= Substantially Improved /
Damaged Pre-FIRM structures
must be brought into
compliance with NFIP
regulations and other
requirements in the local FPM
ordinance as if it was new

construction.
= This means substantially Branson. Mo.
damaged Pre-FIRM homes, Substantially damaged April 2011 w/ 1 foot of flood water.

including the basement, must Elevated to 1 foot above BFE (28 feet).
be elevated at or above the 0 L T
BFE.

Substantially damaged Pre-
FIRM non-residential
structures may perform FEMA
approved engineered dry flood-
proofing.

¥ FEMA =




Floodproof
(non-residential only) || Relocate

* Increased Cost of Compliance (ICC)

« |ICC is used to bring a building into compliance with State or local
government floodplain management laws or ordinances

« Building must be located in the SFHA

« Coverage is available up to $30,000 (the total amount claimed
for a loss cannot exceed the policy limit of liability)

« ICC pays for the cost to flood-proof, relocate, elevate, demolish
(FRED)

« Building must sustain repetitive loss or be substantially

damaged by a flood 0ﬂ|y

& FEMA 36




T NEBRASKA

Grant Programs for Non-Structural Projects

STATE HAZARD MITIGATION PROGRAM

STATE HAZARD MITIGATION STAFF

Hazard Mitigation Officer

Public Assistance Planning Specialist for over
Ean Mary Baker

two years @ NEMA

Retired Nebraska Air Guard/Air Force-24
years

Budget work in Military & State Government
over 12 years

HM Planning Specialist-
John Cook

3

» Masters in Emergency Management
» Volunteer Fire Fighter
T-years EM Consultant experience

«

i
% ﬂﬁg -]

<

X3

R

Response

Management during the crisis event

Prevention / Preparation

3

o
&

State lead for Emergency Response
EM lead- Parent organization

State EOC

ield team response

Press Releases- JIC established
ocial Media- FB-Twitter- You Tube
ead- Agency Coordination

*

Floodplain Management, Training, Readiness NEMA

State Hazard Mitigation Plan
Local Hazard Mitigation Plan
LEOPs

Debris management plans
Training- Mitigation specific
Agency out reach

S

B3
3

B3

3
X3

3

&

3
X3

o

S
B3

RS
' o

RS
&

Grant Program
" PDM-C Grant Program

«» HMGP Program-DR specific < FMA Grant Program
< Local Hazard Mitigation Plans < Coordinate Federal DR's
« State Hazard Mitigation Plan % Co-Chair Gov Task Force

< Lead agency- Communities transition
into Recovery phase

H‘W Activities to identify, assess, treat,

Assess and monitor risk through transfer or
reduction

‘7 Prioritize
o Mitigation Rebuild/Recovery

Activities to restore immediately after a flood

NEEBARASKA

WHAT IS HAZARD MITIGATION?

Sustained action that reduces or eliminates long-term
risk to people and property from natural or manmade
hazards and their effects.
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GOALS OF HAZARD MITIGATION

Doing something today to help reduce the loss of life and property during
future events.

Establishing an on-going effort to lessen the impact disasters have on people
and property.

Assist local governments and public entities in usi_n% safer building practices
and improving existing structures and supporting infrastructure.

Support the State/Local Hazard Mitigation plans by funding Hazard Mitigation
measures that are in line with respective plans.

Promote Public Awareness of hazards and associated
response.

NEBRASKA

HAZARD MITIGATION
PROCESS

Development of a Hazard Mitigation Plan

Implementation of the Plan- Advanced Project
Development

Periodic review of the plan
Working the Plan (in the case of an incident)
Examination of the plan (after an incident)

MITIGATION PLAN
STEPSTO DEVELOPMENT

Assess Community Support
Build the planning team

Engage the public- all local jurisdictions
Organize resources
Assess & analyze the risks
Develop strategies to address the top risks
Develop a mitigation plan
Implement the plan and monitor progress
Advance Planning of projects for future funding

NEBRASKA

MITIGATION PLAN RISK
ASSESSMENT

An overview of potential losses to guide
implementation of mitigation measures.

Identify Hazards
List the potential hazards that may impact or affect your
jurisdiction.
Natural Hazards
(Floods, Severe Winter Storms, Tornados)
Manmade Hazards

(Chemical, Terrorism, Hazardous Materials)




NEBRASKA

MITIGATION PLAN RISK
ASSESSMENT

Elements- evaluate all hazards in the State plan

Profile the Hazards

Assess Your Jurisdictions Vulnerability
Estimate Losses in Your Jurisdiction
Choose a strategy to apply to the hazard
Advance Plan Projects-future funding

NEEBRASKA

DEVELOP A HAZARD
MITIGATION PLAN

Develop the Local Mitigation Plan

Submit draft & final reviews -NEMA
Final approval by FEMA-crosswalk
Jurisdictions adopt Local Mitigation Plan
Maintenance of Plan- on-going

Five year review cycle

FEMA PROGRAM ELIGIBILITY

Program Requirement Jorantee Status
Public Assistance (PA) (Categories A & B) No Plan Required
Public Assistance (Categories C-G) v
Individual Assistance (I1A) No Plan Required
Fire Management Assistance Grants v

Hazard Mitigation Grant Program (HMGP) v
Planning Grant

HMGP Project Grant v
Pre-Disaster Mitigation (PDM) Planning Grant No Plan Required
PDM Project Grant v

Flood Mitigation Assistance (FMA) v

NEBRASKA

Types of Mitigation Programs

Hazard Mitigation Grant Program (HMGP)
Disaster Related funding

Pre-Disaster Mitigation -Competitive (PDM-C)
Annual FEMA grant

Flood Mitigation Assistance Program (FMA)
Repetitive Flood Claims (RFC)
Severe Repetitive Loss (SRL)
FMA Grant administered by NDNR-Mitch Paine




TYPES OF MITIGATION TYPES OF NATURAL HAZARD
PROJECTS MITIGATION
NON-STRUCTURAL METHODS

Non-Structural Methods
Property acquisition

Flood warning

Elevation
, Systems

Relocation ; Flood

Wet-Dry Flood proofing 7

Minor Flood Control Preparedness

Plans
National Environmental Policy .Act BENEFIT COST ANALYSIS (BCA)
(WEM) Factors to Consider During a BCA
FEMA Regulations for NEPA are found in 44 CFR Part 10. Total Project Cost
Required process. Life of the Project
Value of the Property Being Protected
Review for all proposed projects can include: Specific Documented Damages
Archaeological sites Documented Past Damages

Historical sites

Low-income populations
Floodplains

Wetlands

Hazardous substances

Other sensitive natural areas
Threatened or endangered species

What costs would be prevented by this project?
Source of funding for the local match
Displacement costs

Event frequency

Effectiveness of the Project

How many people will it benefit?




“INEBRASKA
bl .

HAZARD MITIGATION
GRANT PROGRAM

Solution Found, but have you considered....

Environmental Laws?
Natural Resources?
Social Concerns/Impacts?

Cultural Concerns/Impacts?

Land Acquisition

MITIGATION AT ITS FINEST

What is our overall goal(s)?

Reduce or eliminate any and all risk to our
people and property.

Achieve these goals in the most cost efficient
way

Do so in the most Environmentally sensible
way possible
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Types of Activities

Promoting Flood Risk * Community-wide
. . e Buyouts
REd u Ct| on P I’D] e cts e Emergency response
Reducing Your Community’s Flood Risk Workshop = felgﬁilﬂzﬁmanagement planning and zoning
Nebraska Silver Jackets/Nebraska DNR « NFIP’s Community Rating System (CRS)
July 16, 2014 * Building-specific

e Elevation
¢ Floodproofing
e Re-location

Types of Benefits Buyouts, Elevation, Re-location

e Community-wide * Project Benefits:
* Natural functions of floodplains preserved ¢ A large buyout or re-location program may leave many
e Emergency response burden reduced acres of open space

o Safe facilities, safe communi :
- : e b : ¢ Expensive, but saves homeowners and structures any
¢ Flood risk communication information

. : : : - future flood damage
e Peace of mind - less potential for displacement or disruption -
of daily life e Preserves natural functions and adds flood storage to
* Building-specific protect other parts of community as well
e Flood insurance premium reduction e Coordinates with parks, recreation, open space
e Safer building - risk reduction amenities for community

* Reduced potential for flood damages and losses o Elevations reduce risk and flood insurance costs




Beatrice, 1993

Buyout Programs

* As communities look at hazard mitigation plans, they
should focus on floodplains - predictable hazards

* Buying out floodprone properties and making
floodplains open space

* Long-term strategy

* Beatrice: received grant in 1997 to clear floodplain
from 1993 floods, still have a few left

e Bellevue/Sarpy County: received grant after 1993 to
buy out multiple subdivisions, still working on them

Floodway

100-year floodplain

I 500-year floodplain



Minimal flood damage along
this part of the river in 2011

Floodway
100-year floodplain
7 -560-year floodplain.

Fort Collins, Colorado

e Fort Collins Natural Areas Program has purchased

property in the floodplain along Poudre River for
several decades

e Currently, 980 acres out of 1500 acres in the floodplain
preserved as open space, nearly 66%

e After 2013 flooding, damage throughout Fort Collins
was minimal, in part because of this

¢ Open space supports CRS credit and reduces flood
insurance premiums for properties still in the
floodplain — CRS Class 4




&, vation and FIoog insugrance Cost

Reduction

* Benefits:

¢ Homeowners, if they have a mortgage, are required to
purchase flood insurance

Elevating a structure, while expensive, can drastically reduce
flood insurance costs

Flood insurance generally reflects risk and if the risk is
reduced, the flood insurance cost is reduced

Less flood insurance paid in a community means more
money can be used for other purposes

NFIP CRS participation is supported - leads to more points
which leads to flood insurance premium reductions
community wide

Emergency Response

* Benefits:

e Community/State is responsible for rescuing people
when trapped in their flooded house

e Fewer homes in the floodplain mean fewer people who
need to be rescued, fewer homes that need emergency
protection

¢ The better critical facilities are prepared, the less
vulnerable people at risk in nursing homes and hospitals

¢ Fewer critical facilities in floodplains mean better ability
for the community to recover

PREMIUM AT 4 FEET BELOW

EASE FLOOD ELEVATION

$9,500/ year
$95,000/10 years

FREMIUM AT
BASE FLOOD ELEVATION

$1,410/year
$14,100/10 years

Flood Insurance Cost Reduction

PREMIUM AT 3 FEET ABOVE

BASE FLOOD ELEVATION

$427/year
$4,270/10 years

| ame @ sEE _"ilz-.‘_m_ ol s
— -

Eo%blain Managemeng‘annmg

and Zoning

° Any community with a river/stream will have
floodplains, forever

¢ Floodplains provide important natural functions

* Development regulations in floodplain that have to be
followed - local ordinances

* Many stakeholders participate in floodplain
management




E o%blain Managemen#‘annmg

and Zoning

e Risk reduction pays off, creates resilient communities

* Long-term strategy required to reduce flood risk, no
quick or easy fix

e Comprehensive plans are good places to talk about risk
reduction

¢ Floodplain management gives you risk maps and other
tools

* Community discussion important — balance with other
priorities

P

NFIP Community Rating System

* Benefits for Community:
e Improved flood risk awareness
e Improved floodplain management
e Cost savings for residents

* Benefits for Policy Holders:

e Improved flood risk awareness

e Cost savings on flood insurance premiums
« Likely more beneficial due to BW-12 implementation

P

NFIP Community Rating System

® CRS credits community actions that reduce flood risk
¢ Public Information Activities
e Mapping and Regulations
¢ Flood Damage Reduction Activities
¢ Warning and Response
* Encompass a wide range of possible community
actions, including mitigation projects talked about

e Serves as a good roadmap for going above and beyond
NFIP minimum standards

NFIP Community Rating System

® 6 Nebraska communities participate and save on flood
insurance premiums:

e Lincoln - Class 6 ($392,000/year)

* Valley - Class 8 ($41,000/year)

* Papillion - Class 8 ($5,600/year)

» DeWitt - Class 9 ($4,000/year)

e Fremont - Class 9 ($44,000/year)

e Omaha - Class 9 ($45,500/year)




Flood Loss Reduction Goal

e The true goal of floodplain management overall is to reduce
losses from flooding to human lives and property

¢ We do that building by building

¢ When someone calls about high flood insurance costs, tell
them that there are options. These options not only reduce
their insurance, they make their family safer

e Acquiring properties ultimately reduces flood losses by
ensuring no structures get damaged

e Ensuring no structures are built in floodplains ensures that
no structures get damaged too

¢ Communicating risk helps develop community support for
programs

Contact Information

Mitch Paine
mitch.paine@nebraska.gov
402.471.9252

John Callen
john.callen@nebraska.gov

Reasons to Promote Mitigation

¢ Flood loss reduction overall
¢ Reduction in emergency services burden
¢ Reduced disruption to daily life - peace of mind
¢ Flood insurance premium reduction
« Direct benefit
» CRS benefits
¢ Community benefits - open space
« Preserve natural functions, increase open space
« Incorporate into community planning
« Possible property value benefit
» Use to communicate the risks of floodprone areas

402.471.3957 Nebraska
Department of

Natural Ros




Realization
Completed Projects in Nebraska

LORI ANN LASTER, CEM
PAPIO-MISSOURI RIVER NATURAL RESOURCES DISTRICT

Common Practices

*Elevation

*Acquisition and Demolition

Elevation

Lift an existing structure above the base flood
elevation










After

Detalils

*Original lowest floor elevation 4 feet below base flood elevation
+780 square foot, concrete block building
*Raised 5.5 feet (1.5 feet above BFE)

*Approximately $58,000 Construction Cost




During




After

Detalls

*Original lowest floor elevation 1.5 feet below base flood elevation
*993 square foot, wood frame building on concrete block foundation
*Raised 3 feet (1.5 feet above BFE)

*Approximately $54,000 Construction Cost

After

Acquisition and Demolition

*Remove structures and allow land to flood




Acquisition and Demolition Acquisition & Demolition

*P-MRNRD Developed Floodway Buyout Program 1993 : e 3

102 structures removed from Missouri River floodplain

«Structures removed from Platte River, Elkhorn River and Papillion Creek Watershed floodplains

How did they do that?

*Public Outreach

* Risk Communication Yes, even a
* Benefits bal’n

« Let the public know about programs and funding opportunities

*Funding Partners
« Cities
* Counties
* Non-Profit

*Time and Effort
« It doesn’t happen overnight
* Projects don’t finish themselves




Questions

Beer is nol the answer, Beoris | |
the question. "Yes" is the
answer. 1

Lori Ann Laster, CFM

Papio-Missouri River Natural Resources
District

(402) 315-1773
llaster@papionrd.org




Reducing your Communities Flood Risk
A Discussion on Nonstructural Flood
Mitigation Strategies

July 16, 2014

Tony D Krause PE CFM
Hydraulic Engineer
Omaha District

Recap

= Concept of Risk
» Risk = f(probability, consequences)
= Nonstructural

» Nonstructural Flood Risk Reduction provides a method to reduce risk by modifying the
consequences

= Path to Make it Happen
= Cost Benefit Analysis

» Actuarial Process of evaluating Risk — Converting Risk from a concept to a Measurable Quantity
= Costs of Insurance

» Insurance costs and concept
= HMGP, FMA, and Hazard Mitigation Plans

» Importance of the Hazard Mitigation Plans and strategies through HMGP and/or FMA
= Communicating the Benefits of Nonstructural

» Other Benefits of Nonstructural
= Examples of Implementation

» Nonstructural is an implementable strategy in Nebraska

BUILDING STRONGg

Recap

Introductions

Concept of Risk 9:00-9:30 — Tony D. Krause (USACE)

Nonstructural — 9:30 — 10:00 - Randy Behm (USACE)

Path to Make it Happen — 10:00 — 10:10 Lori Laster (PMRNRD)

Cost Benefit Analysis — 10:10-10:30 Patrick Nowak (USACE)

Costs of Insurance — 10:30-11:15 Bob Butler (FEMA)

HMGP, FMA, and Hazard Mitigation Plans -11:15-11:45 Mary Baker (NEMA)
Lunch

Communicating the Benefits of Nonstructural — 12:45 — 1:15 (NDNR)

Examples of Implementation — 1:15-1:45 Lori Laster (PMRNRD)

Recap and Close 1:45 — 2:00 Tony Krause (USACE)

BUILDING STRONG,

Questions - Discussion

&)

BUILDING STRONG,




Thank you

= Pre/Post Test
= Evaluation
= NeFSMA Conference

O

US Army Corps

of Engineers.

Deparimor o Natral Resoutcas

American || 57,

Red Cross K’—V/EM A|

Nebraska's

Natural Resources|
Districts

NRCS
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