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Executive Summary

Hazard mitigation measures are actions which help to reduce or eliminate the loss of life and property from future disaster events.  These activities can occur before, during, and after a disaster and overlap all phases of emergency management.  In addition to reducing hazard impacts through mitigation actions, improving preparedness, response, and recovery capabilities can also reduce loss of life and property.

Mitigation, along with preparedness, response and recovery, comprise the four phases of Emergency Management.  Proper utilization of hazard mitigation concepts provides a means by which to break the repetitive cycle of injury, loss of life and property, destruction and rebuilding caused by natural disaster events.  It is an essential component in emergency management and land use planning.  After disasters, repairs, reconstruction and recovery are often completed in such a way as to simply restore damaged property and communities to pre-disaster conditions.  Such efforts expedite a return to normalcy- However, replication of pre-disaster conditions results in a cycle of damage, reconstruction and repeated damage.  Hazard mitigation is needed to ensure that such cycles are broken, that post-disaster repairs, reconstruction and recovery take place after damages are analyzed, and that sounder, less vulnerable conditions are produced.

Whether applied in post-disaster reconstruction and recovery, or during pre-disaster planning efforts, the concept of hazard mitigation provides planners with guidelines for reducing losses from future disasters.  Considering that there may not always be a Federal disaster declaration, and that even when Federal assistance is provided state and local costs occur, measures to prevent future damages are essential.  Orange County will continue to be at risk from many natural hazards; however, hazard mitigation planning and measures are fundamental to reducing vulnerability to damage on a disaster-sized scale.

Recognizing the apparent advantages of mitigation planning, Orange County has began an assessment process to try to identify the state of mitigation in the county, so that a more detailed and comprehensive planning process can take place.

This study is the result of that initial assessment.  It details the results of two surveys, county and municipal staff interviews and mitigation pertinent literature review.

This paper was prepared for a class taught at the University of Central Florida, Analytical Methods for Public Administration.  The course was taught by Dr. Peter Kincaid during the 1998 Spring term. The paper is reproduced with permission of the authors.

Introduction

Orange County, like other interior counties in Florida, is susceptible to a variety of natural hazards, including high winds and freshwater flooding from hurricanes and tropical storms, thunderstorms, tornadoes and passage of winter cold fronts.  Of these hazards, hurricanes are generally thought to pose the greatest threat to the County.

Unlike other interior counties, however, Orange County’s population is large, rivaling that of the more populous coastal counties.  This places Orange County in the precarious position of having great numbers of residents (and possibly tourists) vulnerable to natural hazards, while at the same time serving as a likely destination for coastal residents fleeing an approaching hurricane. Orange County recognizes the need for and is actively working to develop a comprehensive and coherent hazard mitigation plan.

While inland counties and communities are not required by Chapter 163 F.S. or Chapter 9J-5 FAC to develop post-disaster redevelopment plans, prudent planning requires consideration of these issues, and the State encourages development of hazard mitigation and post-disaster plans in inland areas.  Too often, communities view such plans as an end, rather than a means or process to achieve underlying community goals.  Communities should formulate and pursue these underlying goals, with an emphasis on public participation and coordination with adjacent jurisdictions.

Finally, effective hazard mitigation and post-disaster redevelopment require an explicitly stated and well-understood commitment from community leaders and decision-makers.  County and local government staffs are central to the overall process, but cannot and should not set policy for the community.  Direction and policy setting for hazard mitigation must originate from an honest dialogue between County residents, the business community, elected officials, and staff.  In essence, this is the process contemplated in the Local Mitigation Strategy mandated by the State.

Status of Hazard Mitigation in Orange County

The status of hazard mitigation in Orange County was assessed through a review of available reports and data, through interviews with county and municipal staff and through a local government hazard mitigation survey.

Literature Review

In addition to the general body of literature on hazard vulnerability and hazard mitigation, the following reports and data specific to Orange County were reviewed and used during the present study:

· Orange County Comprehensive Emergency Management Plan (July 1996)

· Orange County Emergency Management Strategic Plan, 1997-1998

· Orange County OEM, Hurricane Erin Response After Action Report (September 1995)

· Orange County Flood Plain Ordinance 87-21

· Selected elements of the Orange County 1990-2010 Comprehensive Policy Plan Chapter 9 of the Orange County Code - Building and Construction Regulations

· Building Code Effectiveness Grading Schedule, completed by Orange County, June 1997

· 1994 draft, County Ordinance on Post-Disaster and Long-Term Recovery

· ECFRPC Hurricane Loss Study for East Central Florida (October 1986)

· ECFRPC Hurricane Contingency and Mitigation Study (September 1987)

· Orange County Stormwater Needs Assessment (January 1996)

· Census, Demographic, Land Use and Property Data provided by Orange County, ECFRPC, SJWMD, SFWMD and Florida Hurricane Catastrophe Fund  

· Other data provided by the Orange County OEM

County and Municipal Staff Interviews

Discussions with County and Municipal staff during this project reveal a high level of awareness and considerable effort directed toward hazard mitigation.  However, apart from broader hazard mitigation planning undertaken by the Orange County Office of Emergency Management, most of the efforts appear focused on flood-related issues: localized flooding, stormwater management studies and drainage projects.  While most County departments and other jurisdictions are aware of the potential impacts of hurricane winds, few are actively addressing the high wind problems of their communities.  This is probably a result of more frequent flooding and drainage problems, the availability of outside funds for stormwater projects, and the relative scarcity of funds for inland wind mitigation.

Those that are addressing the wind hazard usually do so through two means—

1. Enforcement of a model building codes presumed to protect new construction against wind damage, and 

2. Some form of tree pruning or maintenance program for trees on public property.

Local Government Hazard Mitigation Survey

In an effort to document the status of hazard mitigation throughout Orange County, a local government hazard mitigation survey was conducted in October 1997.  The survey consisted of a written questionnaire (see Appendix I for questionnaire), and a follow-up interview (mentioned above) with one or more representatives of the jurisdictions.  The survey should be considered a supplement to the earlier ECO survey conducted by the County in April 1997 (see the Appendix for the April 1997 survey).  The listing below compares the issues addressed by each survey:

April 1997 Survey

· Critical Facilities

· Regulations

· Vegetation and Landscaping

· Floodplain Management

· Public Awareness

· Emergency Preparedness and Response

October 1997 Survey

· Perceived Natural Floods

· Vulnerable Population

· Hazard Mitigation Planning and Projects

· Incentives and Disincentives to Hazard Mitigation

· “Wish List” for Hazard Mitigation

· Desired Assistance from Orange County, FDCA and FEMA

· Hazard Insurance

Results of the October 1997 survey are summarized as follows.  Salient conclusions that can be drawn from the survey include:

1. The combined population of the surveyed jurisdictions is approximately 275,000 at present, and will exceed 350,000 by the year 2005; when the population of unincorporated Orange County is added, the total is approximately 800,000 at present and will approach 1,000,000 by the year 2005.

2. In October 1997, municipalities estimated that approximately 3,700 (<1% of their combined population) reside in manufactured housing or other housing thought vulnerable to high winds.

3. In October 1997, municipalities estimated that approximately 35,500 (13% of their combined population) reside within the mapped 100-year floodplain.

4. Nine (75%) of the 12 jurisdictions surveyed identified “hurricane” or “high winds” as the most significant natural hazard affecting their city.  “Tornado” was identified by three (25%) of the jurisdictions as the second most significant natural hazard.

5. Some form of flooding was identified by two (17%) of the jurisdictions as the most significant natural hazard, and by five (42%) of the jurisdictions as the second most significant natural hazard.

6. Two (17%) jurisdictions identified falling trees or limbs as a significant natural hazard.

7. Other significant natural hazards identified by the jurisdictions include thunderstorms, fire, groundwater, sinkholes and hazardous spills.

8. Seven (58%) of the jurisdictions have a GIS, and three of these (25%) have or are planning layers related to natural hazards.

9. Four (33%) of the jurisdictions maintain a list of properties affected by natural hazards (principally flooding).

10. Three (25%) of the jurisdictions have a citizens committee that addresses some aspect of natural hazards or disasters.

11. Six (50%) of the jurisdictions are developing or plan to develop a Local Mitigation Strategy (in addition, the Reedy Creek improvement District has a Hurricane Plan).

12. Six (50%) of the jurisdictions maintain a list of potential hazard mitigation projects.

13. Eleven (92%) of the 12 jurisdictions identified a total of 30 hazard mitigation actions previously undertaken.  Approximately two-thirds of these actions were associated with drainage or stormwater projects and studies.

14. Six (50%) of the jurisdictions did not identify incentives for hazard mitigation; four (33%) failed to identify disincentives to hazard mitigation.

15. Of those that responded, most jurisdictions identified some aspect of loss reduction, public welfare or public safety as an incentive to mitigate natural hazards; only one jurisdiction identified conservation of property and tax base as an incentive.

16. The most commonly identified disincentive to hazard mitigation (by six of eight respondents) is lack of funding, staff or resources.

17. One jurisdiction identified the time consuming process for project approval (presumably by potential funding agencies) as a disincentive; one identified the potential loss of otherwise useable property as a disincentive to hazard mitigation.

18. Collectively, the 12 jurisdictions identified 28 separate activities or projects as being on their “wish list” for hazard mitigation.  Thirteen (46%) related to drainage or flood control projects or studies; three (11%) related to tree maintenance; two (7%) related to public education; two (7%) related to coordination with other jurisdictions; two (7%) related to additional staff.

19. Ten of the 12 jurisdictions identified 14 specific actions that Orange County could take to assist them Seven (50%) of the actions related to County technical support, coordination, or training; six (43%) of the actions related to drainage or stormwater management studies or projects; two (14%) of the jurisdictions asked for County funding for hazard mitigation.

20. Nine of the 12 jurisdictions identified 14 specific actions that FDCA or FENM could take to assist them.  Five (56%) of the responding jurisdictions asked for State or Federal funding for hazard mitigation; five (56%) of the responding jurisdictions asked for technical or staff support; two (22%) of the responding jurisdictions asked for training; two of the responding jurisdictions asked for updated Floodplain Maps.

21. Although only one of the jurisdictions knew of citizen problems related to hazard insurance availability or affordability, eight indicated they would participate in efforts to address hazard insurance issues.

Hazard Mitigation Incentives and Disincentives

As stated previously, most of the hazard mitigation incentives listed by jurisdictions related to loss reduction, public welfare or public safety, while disincentives were more narrowly identified as being related to lack of funding, staff or resources.  Similar responses were obtained from County staff interviewed during the project.  Near-unanimity on the matter of funding suggests a fundamental and widespread impediment to achieving desired hazard mitigation objectives in incorporated and unincorporated Orange County.

It is also interesting to note that more of the jurisdictions identified disincentives to hazard mitigation than incentives.  This probably reflects the experience of those jurisdictions in their previous attempts to plan, fund and implement hazard mitigation projects.
Hazard Mitigation Technologies
Technologies useful in hazard mitigation can be classified as follows—

· Data collection equipment and techniques

· Analytical and numerical analysis techniques

· Graphical and database packages, including GIS

· Communications systems and equipment

· Hazard warning systems

· Physical construction of protective or flow control structures

· Building Codes for new construction

· Retrofit techniques for existing structures.

 Vulnerability Assessment

The two types of hazards investigated during this study are flood hazards and wind hazards.  By and large, flood hazards are tied to: 1) the complex network of interrelated lakes and drainage features throughout the County, and 2) the location (horizontal and vertical) of structures relative to local flood plains.  Wind hazards are principally dependent upon the nature and condition of construction in the County.

Flood Hazards

Flood plains are concentrated around the County's numerous lakes, as well as in low-lying areas of southern and eastern Orange County.

Major roads and highways pass across mapped flood plains, indicating points of potential flood vulnerability to the County's surface transportation system. This figure does not include the many other roads and neighborhood streets that are subject to flooding during periods of heavy rainfall.

An unknown number of properties in the County intersect or are adjacent to mapped flood plains, upon which lie an unknown number of habitable structures.  As the County develops its parcel-based mapping system, identifying and tracking these properties and structures will become easier.  It is known, however, that the number of repetitive loss structures in the County is approximately three.  The much greater problem in Orange County is the flooding of yards, driveways and streets leading to structures situated in flood prone areas - basically, a drainage or stormwater management problem.  This conclusion was reinforced by many of those interviewed during the local government survey.

Orange County is investigating and addressing many of these drainage and stormwater issues.  The County has been divided into twelve drainage basins, within which master drainage plans are being developed.  Plans have been completed within five of the basins and are presently underway in two others.  These master drainage plans identify specific projects and actions that can be undertaken to reduce or eliminate drainage and stormwater management problems.

These master drainage plans are in addition to the County's 1996 Stormwater Needs Assessment, and to other studies completed by municipalities within the County.  It should be pointed out here that one of the topics mentioned frequently during interviews of local government staff is the need to better coordinate drainage problem identification and resolution along the County-municipal boundaries and in adjacent areas.

Wind Hazards

Winds hazards in Orange County are generally related to tropical storms and hurricanes, thunderstorms and tornadoes.  Of these, hurricanes tend to present the greatest and most widespread threat to the County; these will be considered in detail during this study.

Two aspects of wind hazards are of primary importance in Orange County: 1) direct wind damage to structures, and 2) damage to trees.  Tree damage is important, not only because of the loss of trees themselves, but also because of several other secondary damages: additional damage to structures, damage to overhead utility lines, blockage of roads and drainage systems, and generation of large volumes of vegetative debris.

Hurricane Frequency and Tracks

A review of historical tracks of tropical weather systems indicates Orange County has been affected by such storms over 50 times during the past 127 years.  In fact, 15 hurricanes, 28 tropical storms and eight tropical depressions have passed over or within approximately 50 miles of Orlando since 1871.  Hence, these data show:

· A tropical system passes over or near the County an average of once every 2.5 years.

· A tropical storm or hurricane passes over or near the County an average of once every 3 years.

· A hurricane passes over or near the County once every 8.5 years.

The most common tracks for tropical systems affecting Orange County are from southwest to northeast, or from west to east, across the peninsula of Florida.  Approximately one-half of the systems affecting Orange County have followed this route, with Hurricane Donna in 1960 being the last hurricane of significance to do so.

Approximately one-fourth of the tropical systems affecting the County have passed from east to west, or southeast to northwest, across the peninsula.  Hurricane Erin, in 1995, was the last system to follow this route and affect the County.

The remaining one-fourth of the tropical systems affecting Orange County travel south to north along the peninsula, most of which tend to track along the east coast of the State.

Wind Speeds in Orange County

As the eye of a hurricane moves over land, surface wind speeds tend to diminish rapidly due to frictional effects and filling of the storm center.  This is fortunate for Orange County, and analysis reveals the likelihood of sustained winds (1-minute average winds) greater than 100 mph (gusts greater than 125 mph) in the Orlando area to be small.  The 1994 edition of the Standard Building Code, which has been adopted by most of the jurisdictions in the County, shows 50 year design wind speed (fastest mile wind speed) for the County to be approximately 95 mph.  This wind speed is equivalent to a 90 mph 1-minute sustained wind speed or a 111 mph gust speed.  Recent work by Vickery and Twisdale (1995a, 1995b) shows the assumptions upon which the design wind speed is based actually overstates inland wind speeds during hurricanes.  In effect, the influence of friction and hurricane filling are greater than was previously thought.

In any event, as a rule of thumb, wind speeds in Orlando, for a hurricane moving southwest-to-northeast over St. Petersburg and Orlando, can be assumed to be approximately 60% to 65% of the open-coast wind speeds experienced at the Pinellas County shoreline.  Thus a Category 4 hurricane with sustained winds of 140 mph (175 mph gusts) at the shoreline would be expected to generate approximately 89 mph sustained winds (110 mph gusts), or Category I hurricane winds, in the Orlando area.  Wind speed maps contained in two Tampa Bay Regional Planning Council reports (TBRPC, 1994, 1995) illustrate this reduction in inland wind speeds under various southwest-to-northeast traveling hurricane scenarios.

Wind speeds in Orlando, for a hurricane moving east-to-west over Brevard County and Orlando, can be assumed to be approximately 65% to 70% of the open-coast wind speeds experienced at the Brevard County shoreline.  Thus a Category 4 hurricane with sustained winds of 140 mph (175 mph gusts) at the shoreline would be expected to generate approximately 93 mph sustained winds (115 mph gusts), or near-Category 2 hurricane winds, in the Orlando area.  Wind speeds in eastern Orange County under such a scenario would be true Category 2 winds.
General Comments and Recommendations

In the case of Orange County, several comments and recommendations about the hazard mitigation planning process can be made:

1. Development or implementation of any hazard mitigation related plan (i.e., Local Mitigation Strategy, Local Government Comprehensive Plan, Post-Disaster and Long Term Redevelopment Plan, Comprehensive Emergency Management Plan, Emergency Management Strategic Plan) will require close cooperation among County departments, particularly among the following—

· Office of Emergency Management

· Planning and Development Division 

· Public Works Division 

· Division of Information Technologies.  
Support and encouragement for these efforts must originate with the Board of County Commissioners and County Administration.

2. The position of Local Hazard Mitigation Coordinator should (for the present) reside in the Office of Emergency Management.  A deputy or alternate should be selected from the Planning and Development Division.  Both departments should be actively involved in formulating and implementing hazard mitigation in Orange County.

3. Existing relationships with municipalities (at elected official and staff levels) should be strengthened; new relationships should be formed, where needed.  The County should be responsible for initiating and nurturing these relationships. Hazard mitigation for all citizens of Orange County will only come about through the joint efforts of County and Municipal governments.

4. Responses from the October 1997 Local Government Hazard Mitigation Survey should help guide the County as it strives to improve coordination with municipalities.  The survey revealed that most municipalities see the County as a source of technical support and training (the municipalities tend to view FDCA and FEMA as sources of funds and training support).  The County should solicit additional comments from local governments to receive specific lists of training and technical support needs.

5. The survey also revealed a desire on the part of municipal and county staff to better coordinate land development in general and storm water management in particular, on adjacent lands.  Orange County should consider and carry out this coordination routinely.  The County should complete its Master Drainage Studies, and work with Municipalities to resolve stormwater and flooding problems at common boundaries.

6. Flooding of yards, driveways and neighborhood streets (although not necessarily flooding the associated habitable structures) appears to be a persistent problem for all communities in the County.  Orange County should work with other jurisdictions to seek common land development policies and approaches to reduce the growing number of structures with localized drainage and flooding problems.

7. The County should form a Local Hazard Mitigation and Planning Committee (LHMPC), separate and distinct from the Recovery Task Force (RTF) concept discussed in 1994.  The LHMPC should be advisory in nature, and should determine whether a Recovery Task Force is needed in Orange County, and what its role should be.  In the absence of an RTF, the LHMPC should function in post-disaster periods.

8. The LHMPC should be structured so at least one-half of its members are private citizens.  The remaining members can be County or Municipal staff or officials.  At a minimum, members should be drawn from the following groups:

· Agriculture

· Conservation

· Heavy Construction (infrastructure, industrial, etc.)

· Legal

· Lending

· Property and casualty insurance

· Real Estate - development

· Residential and commercial construction

· Residents from municipal and county areas

· Tourism

APPENDIX A

October 1997 Orange County OEM Hazard Mitigation Survey

For the purposes of this survey, please take a broad view of hazard mitigation, i.e., consider any type of project or sustained activity that reduces the long-term risks to people and property from natural hazards (flooding, high winds, sinkholes and unstable soils, lightening, wildfires, etc.). Examples of possible hazard mitigation activities could include:

· Adoption of zoning or land use controls to prevent/reduce flood damage to buildings

· Adoption of local amendments to a building code, to improve wind- or flood-resistance

· Inventory of areas subject to flooding, subsidence, wildfire, or other natural hazards

· Elevating or flood-proofing critical facilities

· Installing hurricane shutters or other wind-retrofit measures at critical facilities

· Raising floodprone roadways to  reduce localized flooding of transportation facilities

· Periodic clearing of debris/vegetation from canals, ditches, swales and drainage facilities

· Public awareness and education programs

· Formation of community task force on post-disaster recovery and reconstruction

· Training and use of volunteers for damage assessments

· Acquisition, relocation, elevation or flood-proofing of repetitively flooded structures

· City-wide tree pruning program


Please answer the following questions as thoroughly as possible.  OEM will follow-up this survey with a telephone call and a request for a face-to-face interview.

1. What is your City’s population? ____________________  Is the population stable, growing or declining? _______________  What is the approximate projected population for the year


2000? _____________________


2005? _____________________

2. From your perspective, what are the three most significant natural hazards that threaten residents and property in your City? _______________________________

      ________________________________         ______________________________

3. What fraction of your population currently resides in manufactured housing or housing thought vulnerable to high winds?  ________________________

4. What fraction of your population currently resides in mapped 100-yr floodplains?  ____________________

5. In the past 10 years has your City declared a local state of emergency related to natural hazards?  If yes, please provide details. ___________________________________________

6. Has your City been subject to a state or federal disaster declaration during the same period of time?  If yes, please provide details. _____________________________________________

7. Has the City applied for grant funding from FDCA, FEMA or other agencies for Hazard Mitigation projects and activities? ________________  If yes, have the City grant requests been funded?  Please provide detail year, approximate funding level, source of funds, nature of project. _________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

8. What building code has the City adopted (title and edition)? __________________________

9. Has the City adopted local amendments to the building code which improve the wind- or flood-resistance of buildings?  If yes, please provide details. _________________________

__________________________________________________________________________

__________________________________________________________________________

10. Does the City have a Geographic Information System (GIS), or does the City plan to develop a GIS?  If so, what type? (ARCInfo, MAPInfo, Intergraph, etc.) If yes, does/will the GIS contain layers specific to hazard identification and mitigation?  Please provide details.

___________________________________________________________________________

___________________________________________________________________________

11. Does the City maintain an inventory of properties subject to flooding, unstable soils or other natural hazards?  If yes, please provide details.

___________________________________________________________________________

___________________________________________________________________________

12. Does the City have a citizens committee, task force or other advisory group which addresses emergency management, natural hazards or hazard mitigation?  If yes, please provide details.

___________________________________________________________________________

___________________________________________________________________________

13. Is the City developing a Local Mitigation Strategy?  ________________________________

14. What projects/activities has the City completed in the past five years (either on its own or in cooperation with other jurisdictions, state or federal agencies, utilities, private groups, etc.) that have reduced the vulnerability of City residents, private property and public property? 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

15. Has the success or cost-effectiveness of any of the above projects/activities been documented?  If yes, please summarize. 

___________________________________________________________________________

___________________________________________________________________________

16. Does the City maintain a list of potential hazard mitigation projects and update the list periodically?  ________________________  If so, what items are presently on the list?

___________________________________________________________________________

___________________________________________________________________________

17. If you could do or take any action—or implement any project or program—to reduce the vulnerability of City residents and property to natural hazards, what would you do? Please list three items, in priority order; list actions, projects or programs whether or not your City currently has the budget, staff and expertise to implement them).

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

18. What could Orange County do to assist your City with hazard mitigation? ___________________________________________________________________________
19. What could FDCA or FEMA do to assist your City with hazard mitigation?

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

20. Please list any incentives and disincentives to accomplishing hazard mitigation in your City.

Incentives  _________________________________________________________________

Disincentives  ______________________________________________________________

21. To your knowledge, are property owners within your City having difficulty finding property insurance against wind, flood and other natural hazards?  If yes, please provide details.


___________________________________________________________________________


___________________________________________________________________________

22. Has the City considered working with property owners, the insurance industry, state and federal agencies and other groups to identify and implement strategies to maintain the availability and affordability of property insurance?  ______________  Has the City initiated any action on this item?  Would the City be interested in participating in County or regional efforts toward this end? ___________________________________

23. Does the City or any of its employees belong to any of the following organizations?

BOAF
SBCCI
ASCE

ASFPM
CSI
AIA

FEPA
NSPA
NSPE

Other Code/Disaster related organizations please list)  _______________________________


  ______________________________________________________________

APPENDIX B

1997 Community Emergency Management Survey

City
Does City have an Emergency Operations Center?
Does City maintain potable water well fields, treatment plants and/or distribution center?
Does City maintain sewage collection center?
Are City-maintained critical facilities provided with shutters?
Does City have portable or fixed generation able to sustain critical facilities for >72 hours?
Does City have a storm water maintenance program?
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