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ANNEX A

Risk Assessment & Hazards Analyses

Below lists the potential hazards which may affect Collier Co. and its communities.  Please note that a detailed analysis of some hazards is contained in the Collier County Floodplain Management Plan (FMP) (http://www.colliergov.net/modules/showdocument.aspx?documentid=57622) and therefore will not be repeated in this document.  Hazards analyses not found in the FMP are addressed here by either noting a low probability of occurrence to a detailed analysis of the event, via appendices to this annex. A majority of these hazards has low impact, or too random and doesn’t represent a significant threat and therefore we did not perform a thorough analysis on them.
Risk Assessment Methodology – For the purposes of the ease of continuity, the LMS chart below uses the risk assessment methodology found in the Collier County Flood Management Plan (beginning on page 300).

Calculating Likelihood of Future Occurrence (LOFO):  The frequency of past events is used in this section to gauge the likelihood of future occurrences. Based on historical data, the likelihood of future occurrence is categorized into one of the following classifications:

Highly Likely: Near 100% chance of occurrence in next year, or happens every year. 

Likely: Between 10 and 100% chance of occurrence in next year, or has a recurrence interval of 10 years or less. 

Occasional: Between 1 and 9% chance of occurrence in the next year, or has a recurrence interval of 11 to 100 years. 

Unlikely: Less than 1% chance of occurrence in next 100 years, or has a recurrence interval of greater than every 100 years. 

Calculating Vulnerability:   Vulnerability is measured in general, qualitative terms, and is a summary of the potential impact based on past occurrences, spatial extent, and damage and casualty potential: 

Extremely Low: The occurrence and potential cost of damage to life and property is very minimal to non-existent. 

Low: Minimal potential impact. The occurrence and potential cost of damage to life and property is minimal. 

Medium: Moderate potential impact. This ranking carries a moderate threat level to the general population and/or built environment. Here the potential damage is more isolated and less costly than a more widespread disaster. 

High: Widespread potential impact. This ranking carries a high threat to the general population and/or built environment. The potential for damage is widespread. Hazards in this category may have already occurred in the past. 

Extremely High: Very widespread and catastrophic impact.
Warning Time for the onset of the hazard is noted if typically available.
Extent refers to the magnitude and severity of a hazard and not its location.  

Recovery time – Time anticipated to resume basic functions of the jurisdiction. 

Risk Summary
	Risk Index/Characteristic
	Hazards Analyzed in the Floodplain Mgt Plan

(http://www.colliergov.net/modules/showdocument.aspx?documentid=57622)
	Hazards Analyzed in this LMS Strategy

	N/A=not applicable

Chapter =  refers to section(s) in the County’s Floodplain Management Plan
	Climate change/Sea Level Rise
	Coastal/Canal Bank Erosion
	Dam /Levee Failure
	Flood: 100-/ 500-year
	Flood: Stormwater & Localized
	Hurricane & Trop. Storm (incl: Storm Surge)
	Wildfire
	Severe Storms & Tornadoes

	Hazard Profile Chapter 
	4.2.1
	4.2.2
	4.2.3
	4.2.4
	4.2.5
	4.2.6
	
	

	Vulnerability Assessment Chapter 
	4.3.2
	4.3.3
	N/A
	4.3.4
	4.3.5
	4.3.6
	
	

	Unincorporated Collier
	X
	X
	X
	X
	X
	X
	X
	X

	City of Naples
	X
	X
	
	X
	X
	X
	
	X

	City of Marco Island
	X
	X
	
	X
	X
	X
	
	X

	Everglades City
	X
	X
	
	X
	X
	X
	
	X

	Collier Public School Dist.*
	X
	
	
	
	
	X
	
	X

	PROBABILITY (LOFO)
	
	
	
	
	
	
	
	

	Highly Likely (yearly/near 100%)
	X
	X
	
	
	X
	
	X
	X

	Likely (<10 yrs/10-100% yr)
	
	
	
	
	
	X
	
	

	Occasional (11-100 yrs/1-9% yr)
	
	
	
	X
	
	
	
	

	Unlikely (>100yrs/<1%in 100 yrs)
	
	
	X
	
	
	
	
	

	VULNERABILITY (Impact)
	
	
	
	
	
	
	
	

	Extremely High
	
	
	
	X
	X
	X
	
	

	High
	X
	
	
	
	
	
	
	

	Medium
	
	X
	
	
	
	
	X
	

	Low
	
	
	
	
	
	
	
	

	Extremely Low 
	
	
	X
	
	
	
	
	X

	WARNING TIME(Speed of Onset)
	
	
	
	
	
	
	
	X

	Minimal (<6 hrs)
	
	
	
	
	
	
	X
	

	6 – 12 hours
	
	
	
	
	X
	
	
	

	12 – 24 hours
	
	
	
	
	
	
	
	

	24 + hours
	Years
	X
	
	X
	
	X
	
	

	EXTENT (Death & Injury Potential)
	
	
	
	
	
	
	
	X

	Catastrophic (Deaths) 
	
	
	
	
	
	X
	
	

	Critical (Permanent Injuries)
	
	
	
	
	
	
	
	

	Limited (Minimal Injuries)
	
	
	
	
	
	
	
	

	Negligible (1st Aid)
	X
	X
	N/A
	X
	X
	
	X
	

	RECOVERY TIME
	
	
	
	
	
	
	
	

	> 6 Months
	X
	
	
	
	
	X
	
	

	>1 < 6 Months
	
	
	
	
	
	
	
	

	1 wk < 1 Mo.
	
	
	
	
	
	
	
	

	< 1 Week
	
	X
	N/A
	X
	X
	
	X
	X


*NOTE:  Collier Public School District is a new “jurisdiction” within the LMS.  Although school facilities are built in areas where wildland fires, severe thunderstorms and flooding occur, the buildings are designed and constructed to negate these hazards.  
Disclaimer:  The analyses draw from many sources, e.g., 2000 State Department of Revenue Document, FEMA HAZUS model,  National Weather Service databases, records on the county’s Geographic Information System, etc.  This is a planning document that provides the LMS Working Group a basis for scoring & prioritizing projects.  The numbers e.g., dollars, population figures, draw from different sources and years, based on their availability and research and therefore may vary.  However, the citation for the source of the information is indicated.  The analyses provide a “general impression” of impact and a “point of departure” for scoring individual projects.   Each project will be analyzed on its merits to mitigate the effects of the greatest hazard potential.

The following are hazards considered and not analyzed for various reasons:
· Winter Storm/Freeze:  Only a couple days a year does Collier County experience freezing temperatures.  There is enough warning for the agricultural folks to take appropriate action to protect their crops.  Homeless people are accommodated in shelters.  No other damages or hazards are reported for this weather condition.

· Drought/Heat Wave:  Southwest Florida does experience drought and heat wave conditions.  However, there has been no loss of lives, property damages or significant threats experienced.  The water management district monitors aquifer conditions and make regulatory adjustments for water usage based their findings.

	National Climate Data Center
Event Types: Drought
http://www.ncdc.noaa.gov/stormevents/choosedates.jsp?statefips=12%2CFLORIDA
52 events were reported between 10/01/1950 and 12/31/2014 (23468 days) 
Summary Info:
Number of County/Zone areas affected: 

4 

Number of Days with Event: 

29 

Number of Days with Event and Death: 

0 

Number of Days with Event and Death or Injury: 

0 

Number of Days with Event and Property Damage: 

0 

Number of Days with Event and Crop Damage: 

0 

Number of Event Types reported: 

1 




· Landslides and Sinkholes:  We have no hills or any elevations which presents a landslide threat.  Since its inception in 1907, the Florida Geological Survey (FGS) has gathered data on Florida karst (sinkholes, caves, springs, etc.).  According to the Florida Geological Survey (http://www.dep.state.fl.us/geology/gisdatamaps/SIRs_database.htm) sinkholes are closed depressions in areas underlain by soluble rock such as limestone, dolostone, gypsum, or salt. Sinkholes form when surface sediments subside into underground voids created by the dissolving action of groundwater in the underlying bedrock. Other subterranean events can cause holes, depressions or subsidence of the land surface that may mimic sinkhole activity. These include subsurface expansive clay or organic layers which compress as water is removed, collapsed or broken sewer and drain pipes or broken septic tanks, improperly compacted soil after excavation work, and even buried trash, logs and other debris. Commonly, a reported depression is not verified by a licensed professional geologist to be a true sinkhole, and the cause of subsidence is not known. Such an event is called a subsidence incident.  That said, Collier County has no confirmed sinkhole incidents.  The only reported subsidence incidents for Collier County occurred on July 18, 2000 and February 23, 2003.  The former was due to drought and threatened no structures and appeared stable and the latter was due to a malfunctioning sprinkler system.
· Major Hazardous Material Accidents:  In 2009, Collier County has about 84 locations registered as containing reportable quantities of “extremely hazardous substances” (EHS).This number varies no more than ten percent from year to year.  All facilities have disaster plans that are reviewed by their responsible fire department.  In addition, the Emergency Management office physically visits 50% of the sites every year.  Collier County has never had a death or reportable property loss due to an accident outside the physical plant that contains the EHS.  (Source:  National Response Center Incident Report Data, August 2009.)  Other than finding alternate chemicals which reduces the impact of the reported EHS, the other mitigating activities that could reduce the danger from any fixed or non-permanent EHS site could be:  improvements to the public warning systems, better personal protective gear or detection equipment for responders, creation of CERTs (Community Emergency Response Teams), resources to support disaster drills to test the plans, etc.

· Terrorist Attack:  Collier County has never had a terrorist attack.    Much of the “anti-terrorism” work (and mitigation activities) in this area is kept out of the “sunshine” for homeland security reasons.  However, in light of the national threats targeted, anti-terrorism monies have been made available for the protection of vital infrastructure initiatives throughout the years.  

· Pandemic:  Collier County has had a standing committee meeting monthly since 2000 to address issues surrounding a flu epidemic/pandemic threatening/affecting Collier County.  (We have found that these same planning activities provided our responders a planning template that can be used to address the bioterrorism threat when it surfaced beginning in October 2001.)  Collier County’s Pandemic Plan was tested in 2009 and 2010, first in response to the Avian flu, and then in response to the Swine flu.   Thus far, we’ve found that a lot of the activities to mitigate the effects of this disaster are the same we would apply to the tropical hazard, e.g., enhanced public warning and information, special needs shelter improvements, points of distribution operations, etc.  
· Transportation – Mass Casualty Accidents:  Collier County has one commercial airport in Naples which hosts a small commuter airline and no large planes. There are other airports which handle small private aircraft.  Although there have been aircraft accidents, only one person has died in a crash since 2004. (Source:  National Transportation Safety Board Factual Aviation Report, November 16, 2009. )   No accident was considered a major.  It has no public marine or rail transport activities. Additionally, Collier County has several major roadways transecting it that accommodates vehicles transporting a variety of hazardous materials. There is no record of a vehicle accident that resulted in any private property damage adjacent to any of the major roadways. (Source:  Florida Crash Report Long Form Data, Provided by the Collier County Traffic Operations, November 17, 2009.)
· Earthquakes:  Collier County has no history of earthquakes or of damages suspected to be caused by earthquakes.  Research of history books and other USGS sources via the internet revealed that Florida is not usually a state subjected to earthquakes and the minor shocks attributed to them were generally felt in areas of North Florida and in the Florida Panhandle.
· Tsunamis:  According to Wm. P. Dillon, U.S. Geological Survey Woods Hole Field Center Quissett Campus, “The actual tsunami hazard from earthquakes and seafloor landslides on the northern side of the Caribbean plate would seem to me to be low in Collier County….”  Also, Robert Molleda, Warning Coordination Meteorologist from the Miami Weather Office, offers:  “…an earthquake in the NW Caribbean of record breaking magnitude could cause a rise of perhaps 1-2 feet at most<sic: in the Gulf>.  This is probably a worst case scenario for an earthquake in the Caribbean, which are the ones that could be strong enough to generate a tsunami reaching the SW coast.  I don't think anything originating in the Gulf would be strong enough to cause a tsunami.  Of course, we're talking about seismic events here….”
	National Climate Data Center
http://www.ncdc.noaa.gov/stormevents/choosedates.jsp?statefips=12%2CFLORIDA Search Results for Collier County, Florida Types: Tsunami
0 events were reported between 10/01/1950 and 12/31/2014 (23468 days) 
Summary Info:
Number of County/Zone areas affected: 

0 

Number of Days with Event: 

0 

Number of Days with Event and Death: 

0 

Number of Days with Event and Death or Injury: 

0 

Number of Days with Event and Property Damage: 

0 

Number of Days with Event and Crop Damage: 

0 

Number of Event Types reported: 

0 




Appendices 
1 - Wildfire 
2 – Tornadoes
Attachment 1 to Annex A

	Extent

	Hazard
	Effects
	 
	 
	 
	 
	 
	 
	Answers

	Tropical Cyclones & Coastal Storms
	What category on the Saffir Simpson Scale could impact the jurisdictions?
	 
	See Appendix 1 to this Annex for details, storm history, and surge map.  A Category 5 hurricane could be the worst tropical cyclone to hit Collier County.  However, Collier County has never had one since storms were recorded beginning in 1850.  Most of the deaths in recent years occurred after the storm during the recover/rebuilding process.

	
	Expected worst case scenario loss of life per year?
	 
	

	
	0-1
	 
	2 to 5
	 
	>5
	X
	 
	

	Severe Storms & Tornadoes
	What category on the Fujita Scale could impact the jurisdictions?
	 
	See ppendix 2 to this Annex for details and storm history.  Although an EF-5 (on the Fujita Scale) tornado is the worst case one, Collier County has never had one greater than an EF-2.  Severe storms produce at least .75 inch hail and/or 58 mph winds.

	
	Expected worst case scenario loss of life per year?
	 
	

	
	0-1
	X
	2 to 5
	 
	>5
	 
	 
	

	Flood
	How deep could the flooding be on the ground?
	 
	See Collier County Floodplain Management Plan for details and flood map to show the extent.  Flooding can result in 3 feet of water in flood-prone areas.  However, building codes call for construction above BFE of 5 to 16 feet above sea level.

	
	Expected worst case scenario loss of life per year?
	
	

	
	0-1
	X
	2 to 5
	 
	>5
	 
	 
	

	Wildfire
	How big or how many acres could be expected to burn?
	 
	See Appendix 1 to this Annex for details, history and a map showing the Level of Concern for wildfire prone areas.  Collier County averages 140 fires which burn 10,520 acres a year.  Arson had been the primary cause for these fires; however, this crime has decreased by 13% in the past 5 years.  Now lightning is the primary culprit (39% of all starts).

	
	Expected worst case scenario loss of life per year?
	
	

	
	0-1
	X 
	2 to 5
	 
	>5
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