Session No. 28


Course Title: Hazards Risk Management

Session 28:  Generate Risk Mitigation Options











Time: 1 hour


Objectives:

Objective 28.1: Discuss Potential Risk Mitigation Options

Objective 28.2: Discuss the Procedures and Techniques for Identifying Potential Risk Mitigation Options

Objective 28.3: Discuss Hazard-Specific Mitigation Techniques


Scope: 

Sessions 28 - 31 describe the process for identifying and implementing actions that mitigate risks. This session will examine the potential structural and non-structural options available to communities and how to identify those options best suited for a community’s risk management strategy.


Readings: 

Student Reading

Federal Emergency Management Agency. April 2003. Developing the Mitigation Plan: Identifying Mitigation Actions and Implementation Strategies. State and Local Mitigation Planning How-To Guide. Pages 2.1 to 2.12.

Instructor Reading:

Federal Emergency Management Agency. April 2003. Developing the Mitigation Plan: Identifying Mitigation Actions and Implementation Strategies. State and Local Mitigation Planning How-To Guide. Pages 2.1 to 2.12.

General Requirements:

The instructor will lead a student interaction identifying potential mitigation actions followed by a discussion of the full range of risk mitigation options available to communities.  The instructor will also lead a discussion of the procedures and techniques for identifying which options best suit a community’s risk management strategy.

Power point slides are provided for the instructor’s use, if so desired.

Handout 28-1  Library of Mitigation Information

Handout 28-2  Alternative Mitigation Actions by Hazard

Handout 28-3  Worksheet #1 Identify Alternative Mitigation Actions

Handout 28-4  State Mitigation Capability Assessment Instructions and Worksheet

Handout 28-5  Local Mitigation Capability Assessment Instructions and Worksheet

Handout 28-6  Local Hazard Mitigation Capabilities Instructions and Worksheet

It is recommended that the modified experiential learning cycle be completed for objectives 28.1 - 28.2 at the end of the session.

Objective 28.1: Discuss Potential Risk Mitigation Options

Requirements:

Lead a student interaction identifying potential mitigation actions followed by a discussion of the full range of risk mitigation options available to communities.  NOTE: Materials in this section are taken directly from FEMA’s Developing the Mitigation Plan: Identifying Mitigation Actions and Implementation Strategies. State and Local Mitigation Planning How-To Guide.

Remarks: 

I. Ask the students to name some potential risk mitigation actions that they are aware of.  These actions can apply to any hazards that the students wish to address. The instructor should list the students’ responses on the board.  This exercise can serve allow students to relate their knowledge of mitigation options to the instructor.

II. Mitigation actions can be grouped into six broad categories: (Power Point Slide 28-1)
A.
Prevention – Government administrative or regulatory actions or processes that influence the way land and buildings are developed and built.  These actions also include public activities to reduce hazard losses.  Examples include:

1.
Planning and zoning

2.
Building codes

3.
Capital improvement programs

4.
Open space preservation

5.
Storm water management regulations

B.
Property Protection – Actions that involve the modification of existing buildings or structures to protect them from a hazard, or removal from the hazard area.  Examples include:

1.
Acquisition

2.
Elevation

3.
Relocation

4.
Structural retrofits

5.
Storm shutters

6.
Shatter-resistant glass

C.
Public Education and Awareness – Actions to inform and educate citizens, elected officials, and property owners about the hazards and potential ways to mitigate them.  Such actions include:

1.
Outreach projects

2.
Real estate disclosure

3.
Hazard information centers

4.
School-age and adult education programs

D.
Natural Resource Protection – Actions that, in addition to minimizing hazard losses, also preserve or restore the functions of natural systems.  These actions include:

1.
Sediment and erosion control

2.
Stream corridor restoration

3.
Watershed management

4.
Forest and vegetation management

5.
Wetland restoration and preservation

E.
Emergency Services – Actions that protect people and property during and immediately after a disaster or hazard event.  Services include:

1.
Warning systems

2.
Emergency response services

3.
Protection of critical facilities

F.
Structural Projects – Actions that involve the construction of structures to reduce the impact of a hazard.  Such structures include:

1.
Dams

2.
Levees

3.
Floodwalls

4.
Seawalls

5.
Retaining walls

6.
Safe rooms

III. In identifying the appropriate mitigation options, the planning team must consider the following three questions: (Power Point Slide 28-2)
A.
Which actions can help us meet our mitigation objectives?

B.
What capabilities do we have to implement these actions?

C.
What impacts (if any) will these actions have on our community?

IV.
Having defined these different mitigation categories, the instructor can now revisit the list of mitigation options identified by the students in remark I, and discuss with them which of the broad categories each falls under. 

Supplemental Considerations:

From FEMA’s Developing the Mitigation Plan: Identifying Mitigation Actions and Implementation Strategies. State and Local Mitigation Planning How-To Guide.

Examples of alternative mitigation actions include: 

· Adopting land use planning policies based on known hazards

· Developing an outreach program to encourage homeowners to buy hazard insurance to 


protect belongings

· Relocating structures away from hazard-prone areas

· Developing an outreach program to encourage homeowners to secure furnishings, storage 


cabinets, and utilities to prevent injuries and damages during an earthquake

· Retrofitting structures to strengthen resistance to damage

· Developing, adopting, and enforcing effective building codes and standards

· Engineering or retrofitting roads and bridges to withstand hazards

· Requiring the use of fire-retardant materials in new construction

· Requiring disclosure of hazards as part of real estate transactions

· Adopting ordinances to reduce risks to existing hazard-prone buildings

· Imposing freeboard requirements in special flood hazard areas

· Implementing V Zone construction requirements for new development located in coastal A Zones ("V" Zones reflect areas which are subject to flood waters with the greatest velocity.  "A" Zones are generally located immediately landward from FEMA "V" Zones.) 

Objective 28.2: Discuss the Procedures and Techniques for Identifying Potential Risk Mitigation Options

Requirements:

Lead discussion of the procedures and techniques for identifying potential risk mitigation 

options that meet a community’s mitigation objectives.  Lead student interaction identifying 

potential mitigation actions to meet the mitigation objectives of their university community.  

NOTE: Materials in this section are taken directly from FEMA’s Developing the Mitigation 

Plan: Identifying Mitigation Actions and Implementation Strategies. State and Local Mitigation 

Planning How-To Guide.
Remarks:

I. Identify alternative mitigation actions – The purpose of this task is to identify a variety of possible actions to address the mitigation objectives previously developed. (Power Point Slide 28-3)
A.
Review existing literature and resources

1.
Publications and websites are one source of information.  A list of information resources is provided as Handout 28-1.  The instructor can assign students to review and critique a publication or website from this list.  From this review or critique the students could prepare a one page evaluation which includes an overview and a statement of personal reaction.  The students should provide a copy of this critique for each student in the class. 

2.       A list of Alternative Mitigation Actions by Hazard, that breaks down 

possible mitigation actions according to the hazards for which they are appropriate, provided as Handout 28-2.  Ask the students if this handout would be useful in determining alternative mitigation actions. 

3.
A Worksheet developed by FEMA, that allows the Hazard Risk Management team to record their analysis of different risk mitigation alternatives (entitled Identify Alternative Mitigation Actions) is provided as Handout 28-3.  Ask the students if this handout would be useful in choosing between alternative mitigation actions.

4.
Individuals involved in emergency and risk management are effective sources of information including:

a.
Geologists

b.
Seismologists

c.
Hydrologists

d.
Floodplain managers

e.
Emergency Managers

f.
Fire Marshals

g.
Public works engineers

h.
Transportation engineers

i.
Civil engineers

B.
Review “Success Stories”

1.
FEMA and State Hazard Mitigation Officers (SHMO) compile and collect “best practices” and “success stories” from other communities.

C.
Solicit public opinion and input

1.
Surveys are very effective tools for gathering information on potential alternative mitigation actions that would be acceptable or preferred by community residents.

2.
With surveys, not only can you collect valuable information, but you can also establish rapport and foster involvement among citizens.

3.
A survey or questionnaire can be included in a utility bill, conducted door-to-door, by phone or posted on a community website.

4.
The survey should ask for information such as:

a.
The residents’ understanding of what is currently being done to address hazards;

b.
What residents think is lacking in current efforts and what could be improved upon;

c.
Suggestions and preferences of proposed mitigation actions;

d.
Which of your mitigation goals and objectives do residents feel are most important to pursue.

5.
Surveys, however, can be costly for a community to undertake. Volunteers can help reduce costs. For some communities, however, a survey may be too expensive and alternative ways to obtain information must be pursued.

D.
Summarize your findings

1.
The results of the findings should be summarized for use in setting priorities for mitigation actions in the future.

II. Identify and analyze state and local mitigation capabilities (Power Point Slide 28-4)
A.
Conduct a capability assessment to review and analyze state and local programs, policies, regulations, funding and practices currently in place that either facilitate or hinder mitigation in general, including how the construction of buildings and infrastructure in hazard-prone areas is regulated.

B.
This capability assessment will provide information on how and whether your community will be able to implement certain mitigation activities by determining:

1.
Types of mitigation actions that may be prohibited by law;

2.
Limitations that may exist on undertaking actions;

3.
The range of local and/or state administrative, programmatic, regulatory, financial and technical resources available to assist in implementing your mitigation strategy.

C.
Review the state capability assessment

1.
Will the state be able to provide sufficient resources to assist you (financially, technically, administratively, or with respect to regulations) in implementing specific alternative mitigation actions (e.g., is technical staff or funding available to assist in evaluating your critical facilities for natural hazard vulnerability)?

2.
Will certain mitigation actions not be available to you (e.g., does the state prohibit the use of public funds to purchase private property)?

3.
Are there state regulations, initiatives, or policies that operate at the local level that have negative implications for improving loss reduction efforts? (For example, does the state require that all incorporated jurisdictions use a specific building code? This would be considered somewhat supportive because everyone in the building industry would use the same code throughout the state; however, it may hinder a coastal community's ability, for example, to enact stricter requirements regarding wind loads.)

D.
Complete a local capability assessment

1.
Your proposed mitigation actions will be evaluated against the backdrop of what is feasible in terms of your government's legal, administrative, fiscal, and technical capacities. Additionally, there are many types of mitigation activities, some of which will require funding, construction-related actions, and procedural and policy changes. As such, local jurisdictions should examine these capabilities in light of the type of activities they are interested in pursuing. 

2.
At a minimum, you should list local government agencies, departments, and offices with responsibility for planning, building code enforcement, mapping, building, and/or managing physical assets, as well as for emergency management functions (See Supplemental Considerations).

3.
It may be helpful to list these organizations, as well as other departments or agencies that do not appear to have a direct impact on mitigation but could have an indirect effect on your mitigation program. The list should also include businesses and non-governmental or nonprofit organizations-charities, churches, and the American Red Cross, as well as operators of critical facilities, colleges, and universities-since they play important roles in pre- and post-disaster environments. 

4.
Planning team members will need to interview department or division heads in your local government to obtain information on all relevant programs, policies, regulations, funding, and practices. However, before talking with officials it is advisable to review reports, plans, and other community documents that are readily available to get a basic understanding of what exists in your jurisdiction.

5.
The second part of a capability assessment is the analysis of how effective the existing actions and capacities are and what gaps exist that hinder implementation. This evaluation allows the planning team to identify what may need to change to enhance what is working, or what to put into place to undertake new actions or implement existing ones. However, the more extensive analysis will occur when the planning team evaluates specific alternative mitigation actions by objective, as described in the next session.

E.
Handouts for this session from FEMA’s Developing the Mitigation Plan: Identifying Mitigation Actions and Implementation Strategies include Handout 28-4 (State Mitigation Capability Assessment), Handout 28-5 (Local Mitigation Capability Assessment) and Handout 28-6 (Local Hazard Mitigation Capabilities).

F.
Ask the Students to list mitigation actions that will meet the mitigation objectives of their university community.

G.
Ask the Students if the handouts were of any assistance in developing their list of mitigation actions.


Supplemental Considerations:

From FEMA’s Developing the Mitigation Plan: Identifying Mitigation Actions and Implementation Strategies. State and Local Mitigation Planning How-To Guide. 

The following agencies or departments can contribute to an understanding of the local tools and resources available for loss reduction:

· Building, Zoning, and Code Enforcement

· Councils of Government

· Economic Development

· Emergency Management

· Environmental 

· Housing

· Planning

· Police and Fire

· Public Works

· Parks and Recreation

· Regional Planning Organizations

· Transportation


Objective 28.3: Discuss Hazard-Specific Mitigation Techniques

Requirements:

Lead a student interaction identifying potential hazard-specific mitigation actions followed by a discussion of the full range of risk mitigation options available to communities.  These materials are derived from William Waugh’s Living With Hazards; Dealing With Disasters and Keith Smith’s Environmental Hazards: Assessing Risk and Reducting Disaster.

Remarks: 

I. Each hazard risk within the community is unique to that community, in relation to the physical, social, and other characteristics that define the hazard.  In turn, communities must assess each hazard within this context to determine which mitigation options will be most effective and likewise, most sustainable, for their particular situation.  

II. Various mitigation methods for several hazards will be presented in this objective.  This list is by no means inclusive.  Additionally, it is often most effective, for many of the hazards, to employ a combination of the methods described in Objective 28.1.  For each of these hazards, the instructor may wish to ask the students to name other mitigation measures that were not listed.  Students should also be able to name what characterization of mitigation measure falls under (see PowerPoint Slide 28.1 for these six characterizations).

III. Floods

A. Flood Insurance (NFIP) – For this, and all other hazard insurance options, a much more detailed explanation will be provided in Session 29, Insurance As A Risk Mitigation Option.

B. Flood Abatement (reduction) Measures

1. Weather Modification – cloud seeding to reduce the buildup of precipitation

2. Watershed Treatment – reforestation; floodplain/wetland restoration; reseeding; mechanical land treatment of slopes; prevention of clear cutting, overgrazing, wildfire damage, etc

C. Flood Diversion Measures – redirecting water away from areas at risk

1. Levees – to allow for higher river crests

2. Channel improvements / dredging (to increase the river carrying capacity)

3. Reservoirs - to store excess water

D. Flood Resistant Construction and Design

E. Forecasting, Warning, and Evacuation Systems, and other Public Education Measures

F. Limitations on Floodplain Development

G. Floodplain Buyouts

H. Urban Relocation

IV.
Earthquakes

A. Earthquake Insurance

B. Reduction of Fault Pressure / Manipulation of Groundwater Levels

C. Earthquake Resistant Design and Construction / Retrofitting Old Structures

D. Seismic Warning Systems - Sirens

E. Community Preparedness Training

F. Seismic Mapping – Microzonation

G. Land Use Planning that Prevents Building on High-Risk Soil/Land

V.
Volcanoes

A. Event Modification

1. Use of Explosives – to reduce lava flow advancement, or to create wider flows that move more slowly

2. Artificial Barriers (have met with little success in the past)

3. Cooling Lava with Water – must be slow-moving lava flows to be possible

B. Hazard Resistant Design – primarily against the weight of ash, not the heat of the lava

C. Community Preparedness and Education Programs

D. Warning and Forecasting

E. Restricting development in hazardous areas

VI.
Landslides / Rockfalls / Avalanches

A. Landslide Insurance

B. Modification of the Landslide Hazard

1. Excavation and/or Filling

2. Drainage

3. Restraining Structures / Devices

4. Chemical Stabilization (gunite spray, for example)

5. Use of Explosives – to trigger movements in a more controlled environment, and at more regular intervals – commonly used with avalanches

6. Deflection Devices

7. Artificial Barriers against falling materials

C. Search and Rescue Team Training, and other education (such as teaching people how to ‘act’ when overcome by an avalanche, for example)

D. Forecasting / Warning Systems 

E. Landslide / Avalanche Mapping

F. Prevention of Construction in the Fallout Zones

VII.
Severe Storms

A. Insurance for Severe Storms

B. Storm Hazard Modification

1. Hail Suppression

2. Cloud Seeding

C. Storm Resistant Design and Construction

D. Community Education and other Preparedness Measures

E. Storm Forecasting and Warning Systems

F. Preventing Structures for Being Built along Hazardous Shorelines

VIII.
Wildfires

A. Insurance

B. Reduction in Wildfire Fuel

C. Use of Fire Resistant Vegetation

D. Fire Resistant Design and Construction

E. Community Education Campaigns 

F. Preventing Structures from Being Built on Certain High-Risk Slopes


Supplemental Considerations:

N/A
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