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  MITIGATION PLANNING WORKSHOP

For Local Governments


Notes
                                   
Discussion

OBJECTIVES


ASSESSING RISKS
Upon completion of this unit you will be able to do the following:

1. Identify natural and man-caused hazards in their local jurisdiction.

2. Differentiate between hazard, risk and vulnerability.

3. Identify sources of hazard and risk assessment data.

4. Conduct jurisdiction-wide risk assessment that meets the requirements of 44 CFR Part 201.6.

SCOPE


This unit will cover the following topics:

· Hazard identification

· Risk assessment

· Risk assessment requirements in 44 CFR Part 201.6

· Resources available for conducting a risk assessment

· Use of the Understanding Your Risks: Identifying Hazards and Estimating Losses, How-to Guide #2

REFERENCES


The following sources will provide information used in this unit:

· 44 CFR Parts 201 and 206, Hazard Mitigation Planning and Hazard Mitigation Grant Program Interim Final Rule.
· FEMA, Understanding Your Risks: Identifying Hazards and Estimating Losses, FEMA 386-2, August 2001.

Hazard, Risk and Vulnerability


A hazard is a source of potential danger or adverse conditions.  

· Hazards exist with or without the presence of people and land development.  

· Earthquakes, hurricanes and tornadoes have been occurring for a very long time, and the natural environment adapted to their impacts.

· Hazard Identification is the process of identifying hazards that threaten a given area.

Risk is the estimated impact that a hazard would have on people, services, facilities and structures in a community; the likelihood of a hazard event resulting in an adverse condition that causes injury or damage.  

· Risk assessment is the process of measuring the potential loss of life, personal injury, economic injury, and property damage resulting from hazards.

Vulnerability describes how exposed or susceptible to damage an asset is.

· Depends on an asset’s construction, contents and economic value of its functions.

· Vulnerability assessment provides the extent of injury and damages that may result from a hazard event of a given intensity in a given area.

Risk Assessment Requirements


In the implementing regulation for the DMA, 44 CFR part 201, risk assessment is addressed under Section 201.6(c) Plan Content.

The local mitigation plan must include a risk assessment:

“that provides the factual basis for activities proposed in the strategy to reduce losses from identified hazards.”

“Local risk assessments must provide sufficient information to enable the jurisdiction to identify and prioritize appropriate mitigation actions to reduce losses from identified hazards.”

Specifically, the risk assessment shall include the following components:

· Description of type, location and extent of all natural hazards that affect the jurisdiction.  (Recall that jurisdictions are encouraged to consider all hazards.)  For each hazard include information on previous occurrences and probability of future events.

· Description of vulnerability: an overall summary of each hazard and impact on the community.  Include:  

· Types and numbers of existing and future buildings, infrastructure and critical facilities in the identified hazard areas.

· Estimate of the potential dollar losses to vulnerable structures identified, and a description of the methodology used to prepare the estimate.

· A general description of land uses and development trends within the community so that mitigation options can be considered in future land use decisions.   

For multi-jurisdictional plans the risk assessment must address each jurisdiction’s risks where they vary from the risks facing the entire planning area.

Risk Assessment Requirements (continued)


State/Regional Guidance on Risk Assessment

Risk assessment is a shared responsibility between States and local jurisdictions.

· Both States and communities should assess hazard risks as part of their respective mitigation planning processes.

· As local governments focus on the hazards, vulnerabilities and risks on a local or regional scale, States focus on the regional and statewide implications of hazards.

· States provide leadership and support to local jurisdictions and local jurisdictions provide the State with local-level risk assessment. 

· By exchanging information, Statewide risk assessments eventually will be based on detailed, local-level analysis.

Additional guidance on risk assessment that is issued by the FEMA Region or the State:
(Use the following space to take notes)

Understanding Your Risks


How-to Guide # 2 addresses the second phase of the mitigation planning process: assess risks.  It presents a series of four steps and methods that communities and States can use to develop the information needed to carry out the risk assessment called for in 44 CFR Part 201.

These steps are:  

· Identify hazards.

· Profile hazard events.

· Inventory assets.

· Estimate losses.

The intent is to help develop a baseline estimate of possible losses throughout the community from one event.

In this guide, losses are represented as the monetary damage to:

· Structures and contents

· Interruption of services

· Displacement of residents and business.

This guide also includes specific information to estimate losses for seven natural hazards:

· Floods
· Coastal Storms

· Earthquakes
· Landslides

· Tsunamis
· Wildfires

· Tornadoes


An icon represents each hazard in the guide.  The icons will be useful later in identifying parts of this guide that are applicable to your community.

To help collect the information needed at each step of the process, worksheets are included in the guide.  Worksheet templates are located in Appendix C.

SMALL GROUP ACTIVITY

IDENTIFY HAZARDS

Step 1: Identify Hazards

The first step in the risk assessment answers the question: What kind of hazards can affect your planning area?

Activity Instructions

· With your small group members, brainstorm and record all of the hazards you have heard of affecting or potentially affecting your planning area.

· Use this list as the basis for beginning Task A with your planning team.

Understanding Your Risks 
(continued)


Step 1: Identify Hazards

The first step in the risk assessment answers the question: What kind of hazards can affect your planning area?

Task A: List the hazards that may occur.

Worksheet #1 on page 1-2 lists multiple methods for obtaining the hazard information:

· Research newspapers and other historical records.

· Review existing plans and reports.

· Talk to the experts in the community, state, or region.

· Gather information on Internet websites.

The worksheet also provides a list of hazards that can be checked off if research shows that the hazard(s) may occur in the community.  Space is also provided to record information.

Task B: Focus on the most prevalent hazards in the community.

Worksheet #1 on page 1-2 also provides steps that focus on the most prevalent hazards in the community.

Page 1-5 describes Hazardville’s experience with this task.

Pages 1-6 through 1-12 provide hazard-specific guidance for determining whether the community is at risk for that specific hazard.

Completion of Step 1, Identify Hazards, will produce:

· A list of hazards that could affect the community.

· A list of plans, reports, websites, articles, and other resources than can help in the planning process.

Another benefit of this research is to begin to foster relationships with experts in the state and local community.

Understanding Your Risks 
(continued)


Step 2: Profile Hazard Events

A hazard event is a specific occurrence of a particular type of hazard.

Step 2 answers the question “how bad can it get?”  Step 2 includes:

· Basic procedures and techniques for profiling hazard events

· Gathering specific hazard event profile information.

Worksheet #2 on page 2-2 of the guide shows an example of a profiled hazard event.  The worksheet provides step-by-step guidance through Tasks A, B and C.

Task A: Obtain or create a base map.

Base maps show areas in your community onto which you will add hazard information.  These maps provide common frames of reference when describing where and how hazards can affect the community.

The worksheet provides two options: use existing maps or create a base map.

Task B: Obtain hazard event profile information.

Worksheet #2 also provides a checklist for obtaining a hazard event profile.

Page 2-8 and 2-9 describe Hazardville’s approach to profiling hazard information.

Pages 2-10 through 2-32 are hazard-specific sections that provide guidance on how to obtain, download, view, or order the relevant hazard map or other profile information.

SMALL GROUP ACTIVITY

DEVELOP A BASE MAP

Step 2: Profile Hazard Events

Worksheet #2 (FEMA How-to Guide #2, pg 2-2) records the research for each hazard profile.  It keeps track of where various maps or hazard event data were found.

Activity Instructions

· Answer the following questions regarding the development of a base map.

Has the State recommended the use of a standard or consistent base map?

What map do you plan to use?

What type of digital mapping resources do you have?

Where will you go to seek other mapping resources?

Understanding Your Risks 
(continued)


Step 2: Profile Hazard Events, continued

Task C: Record the hazard event profile information.

Use Worksheet #2 to record the research for each hazard profile.  It keeps track of where various maps or hazard event data were found.  This step will produce:

· A map showing the area impacted by each hazard type and/or

· An important piece of data regarding the characteristics of hazard events affecting the planning area.

Step 3: Inventory Assets

Step 3, Inventory Assets, includes an inventory of the vulnerable assets in the community.  Step 3 answers the question, “What assets in the community or state will be affected by the hazard event?”

This step enables planning teams to understand what can be affected by different hazard events.  The degree to which time and resources are invested in this step will determine the quality of the loss estimation in Step 4.


Critical Facilities

Critical facilities are one of the most urgent and important assets within your community.  How-to Guide #2 categorizes critical facilities as:

· Essential facilities for the health and welfare of the whole population (e.g., hospitals, police and fire stations, emergency operations centers, evacuation shelters, schools)

· Transportations systems, including airways, highways, railways, and waterways

· Lifeline utility systems, such as potable water, wastewater, oil, natural gas, electric power and communication systems

Understanding Your Risks 
(continued)


Critical Facilities, continued

· High potential loss facilities, such as nuclear power plants, dams, and military installations

· Hazardous material facilities, including facilities housing industrial/hazardous materials (e.g., corrosives, explosives, flammable materials, radioactive materials, and toxins).

Worksheet #3 on pages 3-2 and 3-3 is intended to help keep track of the inventory data gathered.

SMALL GROUP ACTIVITY

INVENTORY ASSETS

Step 3: Inventory Assets

Step 3 answers the question, “What assets in the community or state will be affected by the hazard event?”

Activity Instructions

· As a preliminary attempt at this step, select your community’s most prevalent hazard.

· Then discuss with the group and list all of the types of assets that could be damaged by a hazard event.

[This list can be expanded later when more detailed data has been collected.]

Your community’s most prevalent hazard: 


Types of ASSETS that could be damaged by a hazard event

Understanding Your Risks 
(continued)


Step 3: Inventory Assets, continued

Task A: Determine the proportion of buildings, the value of buildings, and the population of hazard areas.

Worksheet #3 includes a table for recording information.

1.  Estimate or count the total number of buildings, value of buildings, and number of people in the whole community.

Use local resources, Census data, HAZUS, or other GIS capabilities.

· HAZUS (Hazards U.S.) is a GIS-based nationally standardized earthquake loss estimation tool developed by FEMA.

· GIS (Geographic Information Systems) is a computer software application that relates physical features on the earth to a database to be used for mapping analysis.

2.  Estimate the total number of buildings, total value of buildings, and number of people in each of the  hazard zones.

Use HAZUS, GIS, or printed maps to overlay the hazard areas developed in Step 2 on top of the base map to determine the number and value of the buildings and the population that are vulnerable to the hazard events.

3.  Calculate the proportion of assets located in hazard areas.

This can be done using simple division.

For example, for the value of residential structures, $439,000 ($ in hazard area) divided by $3,927,000 ($ in community) is 11 percent.  So, 11% of the structures in the   community are located in the flood hazard area.

Understanding Your Risks 
(continued)


Step 3: Inventory Assets, continued

4.  Determine the location of expected growth in the community.

Refer to the local comprehensive plan or talk with community officials to determine where future growth is expected to take place.  Are those areas located within hazard areas?

Task B: Determine whether (and where) you want to collect additional inventory data.

At this point in the risk assessment, decide whether to stop the inventory or continue to gather additional inventory information.

The 7 questions under Task B of Worksheet #3 will indicate how much more information to collect, if any.

Task C: Compile a detailed inventory of what can be damaged by a hazard event.

Worksheet #3b on page 3-3 of How-to Guide #2 provides a table for recording information on the assets that can be damaged by a hazard event.

1.  Determine the priorities for inventory collection efforts.

The table in Worksheet #3b is used to identify (check off) the most urgent and important elements within the community that will require additional information.

· Critical facilities

· Vulnerable populations, such as non-English speaking people or elderly people who may require special assistance or special medical care

· Economic elements, such as major employers and financial centers that could affect the local or regional economy if significantly disrupted

Understanding Your Risks 
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Step 3: Inventory Assets, continued

· Special considerations, such as areas of high-density residential or commercial development; if these areas are damaged, could lead to high death tolls and injury rates

· Historic, cultural, and natural resource areas - identified and protected under state or federal law

· Other important facilities needed to ensure a full recovery of the community following a disaster event:

· government functions 

· major employers

· banks, grocery stores 

· hardware stores

· gas stations.

2.  Gather building-specific information about the assets.

This step requires building-specific information regardless of the hazard being assessed:

· Size of the building in square footage

· Replacement value, the present-day cost of labor and materials to construct a similar building

· Content value – this information may already have been gathered from HAZUS or a local source

· Function use or value – the value of a building’s use or function that would be lost if it were damaged or closed

· Displacement cost – the dollar amount it would cost for the function (business or service) to be relocated because of a hazard event

· Occupancy or capacity – building capacities are available from local fire departments an/or fire marshal’s offices.

Understanding Your Risks 
(continued)


Step 3: Inventory Assets, continued

3.  Gather hazard-specific information about the assets.

The table on page 3-13 illustrates how different hazards may require different data.


Pages 3-14 and 3-15 describe how Hazardville’s Organization for Risk Reduction fared in their efforts to assess the potential affects of hazards on their town.

Step 4: Estimate Losses

Steps 1 to 3 of the risk assessment process involve gathering data on the hazards that may affect the community and the assets that can be damaged by the hazard event.  All that information will be put to use in the fourth and final step, Estimate Losses.

Step 4 answers the questions “How will the community’s assets be affected by the hazard event?”

Worksheet #4 on page 4-2 shows how the information from Steps 1 to 3 are recorded and used to determine the total loss for a hazard event.


Task A: Determine the extent of damages.

1.  Estimate the losses to structures.

Loss to structure = (structure replacement value) x (percent damage)

· “Structure replacement values” come from Step 3, Inventory Assets.

· “Percent damage” values can come from loss estimation tables.

A loss estimation table is a projection of likely damage by magnitude of the hazard (expressed as a percentage of replacement cost), based on observed past damages.  This guide provides loss estimation tables for floods, earthquakes and coastal storms.  (There has not been enough damage history from other hazards to produce loss estimation tables with reliable accuracy.)

Understanding Your Risks 
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Step 4: Estimate Losses, continued

How-to Guide #7, Integrating Technological and Manmade Hazard Considerations into Mitigation Planning, includes additional loss estimation data.  Refer to that How-to Guide if terrorism or other manmade hazards threaten the community.


2.  Estimate the losses to contents.

Loss to contents = (content replacement value) x (percent damage)

· “Content replacement values” come from Step 3, Inventory Assets.

· “Percent damage” values can come from loss estimation tables.


3.  Estimate the losses to structure use and function.

(This applies to non-residential buildings.)

Losses to functions = (functional downtime costs) + (displacement time costs)

· “Functional downtime” – average time (in days) that the function (business or service) will be disrupted from a hazard event.

· “Displacement time” – the average time (in days) that the building’s occupants typically must operate from a temporary location while repairs are made to the original building due to damages resulting from a hazard event.

Not all structures will be subject to displacement.


4.  Calculating human losses.

This guide does not place a dollar value on human lives.  However, it is important to note those areas that can be improved to help save lives and reduce injuries in future hazard events.

SMALL GROUP ACTIVITY

ESTIMATE LOSSES

Step 4: Estimate Losses

Step 4 answers the questions “How will the community’s assets be affected by the hazard event?”

Activity Instructions

· Pick a structure with which one or more members of the group is familiar enough to make educated guesses in the categories listed (which duplicate those on Worksheet #4 in How-to Guide #2, page 4-2).

· Pick a potential community hazard (preferably flood, earthquake or coastal storm) and estimate the figures called for in each category.

[This data may not be worth much in terms of accuracy but it will be good practice in the process elements of loss estimation.]

Name/description of structure: 


Potential community hazard: 


Structure Loss (Task A.1)

Structure Replacement Value ($)  X  Percent Damage (%)  =  Loss to Structure ($)

Contents Loss (Task A.2)

Replacement Value of Contents ($)  X  Percent Damage (%)  =  Loss to Contents ($)

Structure Use and Function Loss (Task A.3)

Average Daily Operating Budget ($)  X  Functional Downtime (# of days)
  +  Displacement Cost per Day ($)  X  Displacement Time (# of days)
  =  Structure Use and Function Loss ($)

Structure Loss  +  Content Loss  +  Function Loss ($)  =  Loss for Hazard Event

Understanding Your Risks 
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Step 4: Estimate Losses, continued

Task B: Calculate the loss from each hazard event.

1.  Calculate the losses to each asset.

Loss = structure loss + content loss + function loss

This information helps form a picture of the damages that could be sustained in a hazard.

2.  Calculate the estimated damages for each hazard event.

To determine which hazard event could have the largest economic losses for the community, add up the loss from each hazard event type and compare them.

To determine which hazard event would likely impact the greatest proportion of the community, calculate the total hazard-specific losses / total value of assets affected by the hazard.  This will give the percentage of assets affected by each hazard.

3.  Create a composite map.

A composite loss map can be created by overlaying the results of individual hazard maps to determine areas with relatively more assets at risk than others.  Page 4-7 illustrates how this is done.

Hazardville

Refer to pages 4-9 to 4-11 and read about what Hazardville’s organization for risk reduction found in their risk assessment and how they presented the results to their constituents.

Note that each community will determine what constitutes “moderate,” “high,” and “extreme” vulnerability criteria.
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