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BACKGROUND
Since 2008, NASBLA’s Engineering, Reporting & Analysis Committee (ERAC) has been exploring ways to effectively sort through and analyze factors associated with recreational boating accidents. One charge assigned to the committee that year, and carried into subsequent cycles because of its complexity, has involved figuring out how best to separate operator- and vessel-related contributing factors from “external” factors and trends that could be affecting our understanding of these incidents and our ability to anticipate future problem areas.
 Such influences include demographic shifts, economic conditions, shoreline development, unique waterway features, and weather patterns, among others. Not the least of the challenges in the assignment has been determining the most appropriate sources of data and levels of analysis to apply to this research puzzle.    
Records from the U.S. Coast Guard’s (USCG) Boating Accident Report Database (BARD-Web) provide a ready source of data for identifying broad national trends about operator- and vessel-related factors,
 and even a few of what might be termed “external” factors. But there are questions as to how valid and meaningful it is to look for and report relationships between those trends and any patterns that might be identified from data linked to the other kinds of influences described above. Why? Among the reasons: cross-state variations in accident report forms, completion and coding; the standardization of state-submitted accident report data at the national level before inclusion in BARD
; and perhaps most important, the likelihood that the data and eventual analysis of these other factors would need to drop to the regional-, state-, or even local-level in order to achieve more meaningful observations.
In 2009, then, the ERAC team assigned to this charge shifted from its original focus on the national-level and reliance on BARD-Web as a primary data source to the selection of a few states
 and closer examination of their report data over a 10-year period.
  
The team:
· Looked only at fatalities, since those reports were expected to be the most detailed and accurate.
· Reviewed the fatalities for their respective states over a 10-year (1999-2008) period.

· Used standard templates to make it easier to compare numbers and percentages within and across states (see APPENDIX A).
 Provided counts, by year, of the primary accident types, primary contributing factors (subdivided into operator, vessel and selected external/environmental factors), and motorized versus non-motorized totals (with a breakout for PWC involvement in the motorized category). 
· Recorded their observations about patterns and trends in the data.
The team used additional parameters for the review of fatality report data: 
· Only officer/investigator reports—no owner/operator reports—and only reports that a trained, experienced accident investigator reviewed for primary cause and type of accident. 
· If a trained, experienced investigator did not make a determination for cause and type, the team member reviewed the report, and as necessary, dug a little deeper into the reports to see if any underlying factors or important detail had been ignored.    

The team members’ compilation and review of their states’ fatality data led to three outcomes. One was their acknowledgment that the categories and definitions used for boat accident types and contributing factors/causes needed to be updated and clarified to more adequately capture information about the incidents.
 A second outcome was a set of observations about patterns in accident types and contributing/causal factors for their states over the 10-year period.
 Those observations suggested that there would indeed be some merit to digging a bit deeper, down to the local-level and even to specific bodies of water—both to determine other factors that might be worthy of more exploration and to take another step toward the core of this charge. The third outcome, then, was a more in-depth look at one state, Tennessee, and its fatality trends and patterns by body of water.
AN ASSESSMENT OF Fatality trends by body of water—A Review of Tennessee Data
In the process of compiling Tennessee’s recreational boating fatality data, the charge team leader noted that in looking back over the state’s accident history, there appeared to be patterns where each year or for a series of years, a particular body of water seemed to have an unusually high number of fatal and/or serious injury accidents.  
These statewide accident data findings reinforced perceptions based on field experience at the local, body of water level. The same body of water that had a high number of fatalities or serious injury accidents one year or several in a row, could go years before another “high” cycle or it might not have one again. Many times, if there was some commonality in the accidents’ contributing factors (e.g., alcohol impairment, light violations, negligent operation, etc.) then enforcement efforts would focus on the commonalities. This law enforcement activity—along with publicity associated with the accidents and, in some cases, judicial proceedings that followed—might influence a “down” cycle.   
But the jurisdictions in which these events occur are left to wonder about the underlying reasons as to why the cycles are occurring at all and whether problem areas can be anticipated. For example, has stepped up shoreline development led to an increase in the numbers of boaters or a particular demographic of boaters, to an increase in the participation of non-resident boaters, to the added nighttime background lighting? Or has there been an increase in a particular type of operator or passenger activity, alcohol or drug accessibility, or a marked change in law enforcement efforts (e.g., enforcement officer vacancies or budget cuts) in advance of one of these “high” cycles?

In the hope of yielding at least partial answers to the complicated questions posed above, the ERAC charge team agreed that a small-scale (but potentially replicable), more in-depth review of fatality data patterns at the local level—specifically, across one state’s bodies of water—would be a feasible first step. The recreational boating fatality data for Tennessee were used for this review.
  

Designing the template for the depiction of patterns by body of water

To provide a visual perspective of an otherwise complex quantitative analysis, an Excel workbook template with two worksheets utilizing color-coded fields captured 10-years worth (1999-2008) of the state’s fatality data by body of water. One worksheet covers the primary types of accidents; the other, the primary contributing factors/causes of the accidents. 
The full Excel file is embedded and can be accessed by clicking on the icon  
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Among the template’s features:

· The primary types and contributing factors/causes of fatal accidents are presented both across the 10-year timeframe and by individual calendar year to facilitate comparison.

· Data including surface acres of water and characteristics unique to each body of water are displayed to give additional perspectives about and between bodies of water. 
· The percentage of fatalities by body of water for the last 10 years and the last 5 years are displayed to help identify any trends over those periods of time. 

Notes for reviewing and assessing the utility of the template 
The Template for Analysis of Fatality Trends by Body of Water, employing Tennessee fatality data for 1999-2008, is intended to illustrate just one approach to the complex task of identifying broader external factors other than human, boat and accident-specific environmental factors already captured in accident investigations.  

As with the data examined by the participating states in 2009, the focus on fatality data over the 10-year period made for a good, manageable, first compilation effort with the ERAC charge team leader’s state data. But the relatively small numbers—coupled with the various reporting categories and data caveats already identified by the charge team, and the inability to normalize the data—only allows for observations to be made, not definitive conclusions. 
 The format of the template facilitates a systematic, visual approach for reviewing the data: 
· The data are compiled by body of water to narrow the focus of the examination. 
· The data are organized by year of occurrence. This not only highlights patterns or trends for a body of water across the 10-year period of time (horizontally), but also identifies unusually high accident types or contributing factors/causes within a year (vertically).  
· The unique characteristics for the bodies of water and their size (surface acres) were included to give additional insight.  
· Color-coding highlights patterns and trends and helps to make them more readily identifiable. 
· The compilation of data percentages over the 10-year and five-year periods gives direction for further study.
These data lay the foundation for further study in several areas that will include, but not be limited to:
· Collection of shoreline development data by body of water as may be available from other agencies (e.g., The Tennessee Valley Authority, U.S. Army Corps of Engineers, or local economic development authorities).
· The examination of law enforcement compliance data by body of water (i.e., carriage requirements, negligent operation, navigation lights, and boating-under-the-influence data, etc.).
· Law enforcement man hours by body of water.

· The implementation of new laws (e.g., boating education, mandatory life jacket wear, speed limits etc.).
· Body of water studies that include discussions with boating officers, marina owners and boaters to identify external factors that may not be readily identifiable by compiled data. 
APPENDIX A

Template Worksheets—Primary Accident Type, Primary Contributing Factors, Motorized/Non-Motorized/PWC-Involvement

	State Fatality Data -- Primary Accident Type -1999-2008
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	PRIMARY ACCIDENT TYPE
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Capsizing
	
	
	
	
	
	
	
	
	
	

	Carbon Monoxide
	
	
	
	
	
	
	
	
	
	

	Collision With Fixed Object
	
	
	
	
	
	
	
	
	
	

	Collision With Floating Object
	
	
	
	
	
	
	
	
	
	

	Collision With Vessel
	
	
	
	
	
	
	
	
	
	

	Fall In Boat
	
	
	
	
	
	
	
	
	
	

	Falls Overboard
	
	
	
	
	
	
	
	
	
	

	Fall On PWC
	
	
	
	
	
	
	
	
	
	

	Fire/Explosion (Fuel)
	
	
	
	
	
	
	
	
	
	

	Fire/Explosion (Non-Fuel)
	
	
	
	
	
	
	
	
	
	

	Flooding/Swamping
	
	
	
	
	
	
	
	
	
	

	Grounding
	
	
	
	
	
	
	
	
	
	

	Sinking
	
	
	
	
	
	
	
	
	
	

	Skier Hit Object
	
	
	
	
	
	
	
	
	
	

	Struck By Vessel (Person)
	
	
	
	
	
	
	
	
	
	

	Struck By Prop/Skeg (Person)
	
	
	
	
	
	
	
	
	
	

	Vessel Wake Damage
	
	
	
	
	
	
	
	
	
	

	Other (Create Row Heading)
	
	
	
	
	
	
	
	
	
	


	State Fatality Data -- Primary Contributing Factor –

1999-2008
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	PRIMARY CONTRIBUTING FACTOR
	
	
	
	
	
	
	
	
	
	

	OPERATOR RELATED
	
	
	
	
	
	
	
	
	
	

	Alcohol Use
	
	
	
	
	
	
	
	
	
	

	Careless
	
	
	
	
	
	
	
	
	
	

	Drug Use
	
	
	
	
	
	
	
	
	
	

	Excessive Speed
	
	
	
	
	
	
	
	
	
	

	Failure To Vent Properly
	
	
	
	
	
	
	
	
	
	

	Ignition of Fuel Vapor
	
	
	
	
	
	
	
	
	
	

	Improper Anchoring
	
	
	
	
	
	
	
	
	
	

	Improper Loading
	
	
	
	
	
	
	
	
	
	

	Lack of Proper Lighting
	
	
	
	
	
	
	
	
	
	

	No Proper Lookout
	
	
	
	
	
	
	
	
	
	

	Occupant Behavior
	
	
	
	
	
	
	
	
	
	

	Operator Inattention
	
	
	
	
	
	
	
	
	
	

	Operator Inexperience
	
	
	
	
	
	
	
	
	
	

	Overloading
	
	
	
	
	
	
	
	
	
	

	Person Being Towed Behavior
	
	
	
	
	
	
	
	
	
	

	Reckless
	
	
	
	
	
	
	
	
	
	

	Violation of Navigation Rules
	
	
	
	
	
	
	
	
	
	

	Vision Obstruction
	
	
	
	
	
	
	
	
	
	

	Off Throttle Steering
	
	
	
	
	
	
	
	
	
	

	Other (create row title) 
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	VESSEL RELATED
	
	
	
	
	
	
	
	
	
	

	Equipment Failure
	
	
	
	
	
	
	
	
	
	

	Hull Failure
	
	
	
	
	
	
	
	
	
	

	Machinery Failure
	
	
	
	
	
	
	
	
	
	

	Vision Obstruction
	
	
	
	
	
	
	
	
	
	

	Other (create row title)
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	EXTERNAL FACTORS
	
	
	
	
	
	
	
	
	
	

	Congested Waters
	
	
	
	
	
	
	
	
	
	

	Dam or Lock
	
	
	
	
	
	
	
	
	
	

	Hazardous Waters
	
	
	
	
	
	
	
	
	
	

	Weather
	
	
	
	
	
	
	
	
	
	

	Other (create row title)
	
	
	
	
	
	
	
	
	
	


	State Fatality Data -- Motorized, Non-motorized, PWC Involved -1999-2008
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	TOTALS

	
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	1999-2008

	
	
	
	
	
	
	
	
	
	
	
	

	Motorized vessels*
	
	
	
	
	
	
	
	
	
	
	

	PWC involved
	
	
	
	
	
	
	
	
	
	
	

	Non-motorized vessels
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	ANNUAL TOTALS
	
	
	
	
	
	
	
	
	
	
	

	*Annual totals for motorized vessels category includes PWCs
	
	
	
	
	
	
	


�  This report is a targeted version of a working document first produced by ERAC in September 2009. Charge One—Analysis of Recreational Boating Accident Patterns and Trends—Identifying Human-, Boat-, and External Factors. Template for In-depth Analysis of Fatality Trends by Body of Water can be found at � HYPERLINK "http://nasbla.org/i4a/pages/index.cfm?pageid=3305" �http://nasbla.org/i4a/pages/index.cfm?pageid=3305� .


�  The charge has evolved as ERAC has gained experience. In 2010, the charge was to continue examining methodologies and refining processes that could effectively isolate operator- and vessel-related factors from other potential influences on recreational boating accidents, including but not limited to demographic, economic, climatic, and other external trends and patterns.


�   For a breakdown of “operator,” “vessel” and preliminary “external/environmental” factors examined using boating accident report data, see Appendix A for template worksheets.


�   “Error” or variation can be introduced by the boat operator or law enforcement officer/investigator in completing the accident report form; by data entry personnel’s interpretation of the report for input to BARD-Web; and by the differences in report fields across jurisdictions. At the USCG level, accident records are read, and attempts made to reconcile and standardize the data; if something looks inaccurate or there appears to be a miscoding, a dialogue ensues between the USCG and the jurisdiction to determine the best way to code. This process is necessary for creating a common basis for generating national statistics, but it can inadvertently mask some of the critical detail necessary for analyses that guide policy and programmatic decisions.   


�  The team members’ states—representing the southeast, northeast, mid-central and north central regions of the country—served as the initial jurisdictions for study: Connecticut, Florida, Missouri, Montana, South Carolina and Tennessee. 


�   Moving from the national-level and reliance on BARD-Web data to a selected number of states and examination of their report data, the team still had to weigh several factors, among them: the nature of the current reporting systems in the states and capability of capturing the report data in a format that would facilitate this type of work; the availability of similar analyses that might already have been conducted in certain jurisdictions; and the geographic and boating characteristic criteria for determining which states would be part of the initial study (e.g., inland, coastal, cold-water, warm-water, etc.). 


�   Members could and did add to or revise the categories on the templates based on their individual state’s report fields. The variations became a separate, but related, point of discussion in the review.


�   With an eye toward improving future reporting and analyses, the team reviewed the categories and definitions and developed Recommended Guidelines for Investigators and BARD-Web Data Entry Personnel: Types of Boating Accidents and Contributing Factors/Causes Defined, which can be found at � HYPERLINK "http://nasbla.org/i4a/pages/index.cfm?pageid=3305" �http://nasbla.org/i4a/pages/index.cfm?pageid=3305�.  The intent was to assist investigators in capturing accident scenarios that cannot be accurately defined using the current lists of options for accident types and contributing factors/causes and offer guidance to BARD-Web data entry personnel in reviewing and entering report data. 


� See pages 5-6 of the working document first produced by ERAC in September 2009. Charge One—Analysis of Recreational Boating Accident Patterns and Trends—Identifying Human-, Boat-, and External Factors. Template for In-depth Analysis of Fatality Trends by Body of Water can be found at � HYPERLINK "http://nasbla.org/i4a/pages/index.cfm?pageid=3305" �http://nasbla.org/i4a/pages/index.cfm?pageid=3305� . The individual state compilations of recreational boating fatalities from 1999-2008 can be found on NASBLA’s Basecamp project management site, � HYPERLINK "https://nasbla.basecamphq.com/projects/2935973/files" �https://nasbla.basecamphq.com/projects/2935973/files�.








� Charge team leader, Ken Ripley (Tennessee) provided the data for the review, designed the template for analysis, populated the fields for this approach to analyzing trends by body of water, and offered the observations and areas for potential, future study. 
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_1344603354.xls
Fatal Accid. Body of Water(BOW)

		

						1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		UNIQUE CHARACTERISTICS		10 YR TOTALS		10 YR %		LAST 5 TOTALS		5 YR %

		Body of Water

		BARKLEY RESERVOIR										2						1				1				Main river channel reservoir		4				2

		BLUE CAT LAKE								1																		1

		BOONE LAKE				2										2		1		1						Small lake between 3 cities		6		3.7%		4		4.7%

		SOUTH HOLSTON LAKE								1						1										High marina development		2				1

		WATUAGA LAKE												1		2						1				High shoreline and marina development		4				2

		BROWNS LAKE																		1								1				1

		BUFFALO RIVER												1		1										Popular paddling and canoe rental stream		2

		CALFKILLER RIVER						1																				1

		CANEY FORK RIVER														1												1				1

		CENTER HILL LAKE				2																		3		2nd home area for Nashville		5				3

		CHEATHAM RESERVOIR										1				1								1				3				1

		CHICKAMAUGA LAKE				2		1		1		1				1		1				2		1		Adjacent to Chattanooga		9		5.6%		4		4.7%

		NICKAJACK LAKE								1				1								1		1		Adjacent to Chattanooga		4

		DALE HOLLOW LAKE				1		2						2				1		2		1				Popular vacation and fishing area		9		5.6%		4		4.7%

		CHEROKEE LAKE												1				1		1						High shoreline development period		3				2

		DOUGLAS LAKE										1		1		2		2								High shoreline development period		6		3.7%		4		4.7%

		DUCK RIVER										1																1

		ELK RIVER										1										1						2				1

		EMORY RIVER														1												1				1

		FRENCH BROAD RIVER																		1								1				1

		FT. LOUDON LAKE				1										1				1		1				High shoreline development		4				3

		WATTS BAR LAKE												3		2										High shoreline development		5				2

		GARRETT LAKE										1																1

		GUNTERSVILLE LAKE														1												1				1

		HARPETH RIVER												1														1

		HIAWASSEE RIVER						1		1																Popular paddling and fishing stream		2

		HOLIDAY HILLS LAKE						1																				1

		HOLSTON RIVER																		1								1				1

		CHEATHAM RESERVOIR										1				1								1		Adjacent to Nashville		3				1

		J. PERCY PRIEST LAKE				2						3		1		2										Adjacent to Nashville		8		5.0%		2		2.3%

		OLD HICKORY LAKE						2										1		1		2		1		Adjacent to Nashville		7		4.4%		5		5.8%

		KENTUCKY LAKE				1		3		1		1		3		2				2		2		2		Largest lake in TN		17		10.7%		8		9.4%

		LITTLE RIVER										1																1

		MELTON HILL								2										1						Tail water lake with colder water temperatures		3

		MISSISSIPPI RIVER				1																						1

		NOLICHUCKY RIVER								1																		1

		NORMANDY LAKE						1														1		1				3

		NORRIS LAKE				2				2				1		4		1		2		1		4		High shoreline development - Nonresident use		17		10.7%		12		14.1%

		N. CHICKAMAUGA CREEK																						1				1

		OCOEE RIVER										1																1

		PARKSVILLE LAKE										1																1

		PICKWICK LAKE										1														Lies in three states with a small portion in TN		1

		PIN OAK LAKE										1																1

		REELFOOT LAKE				1 *																						1

		SEQUATCHIE RIVER														1												1				1

		SHOAL CREEK																				1						1

		TELLICO LAKE														1				1						High shoreline development		2				1

		TELLICO RIVER						1				1														High shoreline development		2

		TIMS FORD LAKE						3				1						1								Second home area for Nashville		5

		TENNESSEE RIVER																										1

		WATTS BAR LAKE												3		2										?		5				2

		WATUAGA RIVER												1														1

		WOLFE RIVER				1																						1

		WOODS RESERVOIR														1						1				Owned by the U S Air Force		2				1

						16		16		11		19		17		27		10		15		16						159				85

		* - Newspaper report

		Body of Water in Red - Highest Fatalities

		Grouped in box - Close proximity





TN FATALS BOW & TYPE

		TENNESSEE -- RECREATIONAL BOATING FATALITIES 1999-2008 -- by BODY OF WATER -- ACCIDENT TYPES (see KEY for Abbreviations)  091709

		ACCIDENT TYPES - PATTERNS OF INTEREST

		ACCIDENT TYPES - NUMBERS OF INTEREST

		BODY OF WATER		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		SURFACE ACRES		TOTALS		10 YR TOTALS		10 YR %		LAST 5 YR TOTALS		5 YR %

		BARKLEY RESERVOIR								2-CAP, FLD						1-CAP				1-FLD						3-CAP, 2-FLD		4				2

		BLUE CAT LAKE						1-CAP																				1

		BOONE LAKE		2-(S B B, S H O)										2-VLV,CWFiO		1-VLV		1-CWV						4,310		2-VLV, 1-CWV, 1- CWFiO, 1-SBB, 1-SHO		6		3.7%		4		4.7%

		BROWNS LAKE																1-FOB										1				1

		BUFFALO RIVER										1-SNK		1-CWFiO												1-SNK, 1-CWFiO		2

		CALFKILLER RIVER				1-CAP																				1-CAP		1

		CANEY FORK RIVER												1-CWFiO												1-CWFiO		1				1

		CENTER HILL LAKE		2-(Elect, FOB)																		3-FOB(2),CWV		18,220		3-FOB, 1-ELECT, 1-CWV		5		3.1%		3		3.5%

		CHEATHAM RESERVOIR								1-SBBP				1-FLD								1-FOB		7,450		1-FOB, 1-FLD, 1- SBBP		3				1

		CHEROKEE LAKE										1-CWV				1-FOB		1-CWV						30,300		2-CWV, 1 -FOB		3				2

		CHICKAMAUGA LAKE		1-(CFiO) (PASS),FOB		1-FOB		1-CWV		1-FLD				1-CAP		1-FOB				2-FOB,CWFIO		1-FOB		35,400		5- FOB, 2 -CWFiO, 1-CWV, 1-FLD, 1- CAP		9		5.6%		4		4.7%

		NICKAJACK LAKE						1-CWV				1-FOB								1-CAP		1-FOB		10,370		2-FOB, 1-CWV, 1-CAP		4

		DALE HOLLOW LAKE		1-(SKG)		2-FOB, VLV						2-GRD, CWFiO				1-CWV		2-GRD, FOB		1-FOB				27,700		3-FOB, 2-GRD, 1-SKG, 1-CWV, 1-CWFiO, 1-VLV		9		5.6%		4		4.7%

		DOUGLAS LAKE								1-FOB		1-CWV		2-CWV,FOB		2-UNK,FOB								30,400		2-FOB, 2-CWV, 1-UNK		6		3.7%		4		4.7%

		DUCK RIVER								1-CAP																1-CAP		1

		ELK RIVER								1-CAP										1-FLD						1-CAP, 1-FOB		2				1

		EMORY RIVER												1-FOB												1-FOB,		1				1

		FRENCH BROAD RIVER																1-GRD								1-GRD		1				1

		FT. LOUDON LAKE		1-FOB										1-FIB				1-CAP		1-SBPP				14,600		1-FOB, 1-FIB, 1-CAP, 1-SBPP		4				3

		GARRETT LAKE								1-CAP																1-CAP		1

		GUNTERSVILLE LAKE												1-CWFiO												1-CWFiO		1				1

		HARPETH RIVER										1-CWFiO														1-CWFiO		1

		HIAWASSEE RIVER				1-CFiO		1-CAP																		1-CAP, 1-CFiO		2

		HOLIDAY HILLS LAKE				1-CWV																				1-CWV		1

		HOLSTON RIVER																1-CAP								1-CAP		1				1

		KENTUCKY LAKE		1-COP		3-CWV(2), FLD		1-EJT		1-FLD		3-SUO,FOB,FLD		2-CWV,SMP				2-FLD, FOB		2-FLD,CWV		2-CAP,FOB		160,300		5-FLD, 4-CWV, 3-FOB,  1-CAP, 1-COP, 1-EJT, 1-SUO, 1-SMP		17		10.7%		8		9.4%

		LITTLE RIVER								1-CAP																1-CAP		1

		MELTON HILL						2-SBBP, FOB										1-GRD						4,180		1-FOB, 1-GRD, 1-SBBP		3

		MISSISSIPPI RIVER		1-CWV						1-CWV																2-CWV		1

		NOLICHUCKY RIVER						1-FOB																		1-FOB		1

		NORMANDY LAKE				1-EJT														1-VLV		1-FOB		10,370		1-EJT, 1-FOB, 1-VLV		3

		NORRIS LAKE		2-COP, FOB				2-SBPP, ELT				1-FOB		4-CAP(3), LVM		1-FOB		2-UNK, SKMP		1-CAP		4-FOB(2), VLV, FLD		34,200		5-FOB, 4-CAP, 1-COP, 1-ELT, 1-LVM, 1-VLV, 1-FLD, 1-SKMP, 1-UNK, 1-SBPP		17		10.7%		12		14.1%

		N. CHICKAMAUGA CREEK																				1-CAP				1-CAP		1

		OCOEE RIVER								1-EJT																1-EJT		1

		OLD HICKORY LAKE				2-FOB, FLD										1-FOB		1-FLD		2-FOB(2)		2-FOB,CWV		22,500		5-FOB, 2-FLD, 1-CWV		7		4.4%		5		5.8%

		J. PERCY PRIEST LAKE		2-FOB, CAP						3-CAP(2)CWV		1-CWV		2-FOB, VLV										14,200		3-CAP, 2-FLD, 2-FOB, 2-CWV, 1-VLV		8		5.0%		2		2.3%

		PARKSVILLE LAKE								1-SBBP																1-SBBP		1

		PICKWICK LAKE								1-CAP																1-CAP		1

		PIN OAK LAKE								1-CFiO																1-CFiO		1

		REELFOOT LAKE		1-SKG *																						1-SKG*		1

		SEQUATCHIE RIVER												1-FLD												1-FLD		1				1

		SHOAL CREEK																		1-FOB						1-FOB		1

		SOUTH HOLSTON LAKE						1-CFiO						1-CWV										7,580		1-CWV, 1-CFiO		2				1

		TELLICO LAKE												1-FLD				1-SKG						15,860		1-FLD, 1-SKG		2				1

		TELLICO RIVER				1-AMP				1-CAP																1-CAP, 1-AMP		2

		TIMS FORD LAKE				3-SBBP,COP, SMP				1-CWV						1-FLD								10,600		1-COP, 1-SBBP, 1-CWV, 1-FLD, 1-SMP		5		3.1%

		WATTS BAR LAKE										3-,CWV,FOB,CAP		2-FOB, CWFOP										39,000		2-FOB, 1-CWV, 1-CAP, 1-CWFOP		5		3.1%		2		2.3%

		WATAUGA LAKE										1-FOB		2-FOB, CWFOP						1-FEGV				6,430		2-FOB, 1-CWFOB, 1-FEGV		4				2

		WATAUGA RIVER										1-CWFIO														1-CWFiO		1

		West Prong of Little Pigeon River																				1-CAP				1-CAP		1

		WOLFE RIVER		1-CAP																						1-CAP		1

		WOODS RESERVOIR												1-FLD						1-FOB						1-FLD, 1-FOB		2				1

		TOTALS		16		16		11		20		17		27		10		15		16		17						159				85

		* - Newspaper Report

				1999		2000		2001		2002		2003		2004		2005		2006		2007		2008

		KEY:

		AMP=Anchor Mishap				1

		CAP-Capsizing		2		1		2		9		1		4		1		2		2		3

		CFiO-Collision With Fixed Object		1		1		1		1		3		4						1

		CFLO-Collision With Floating Object

		CWFOP-Collision With Floating Object (Person)												2

		COP-Carbon Monoxide Poisoning		2		1

		CWP-Collision With Person				1																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																				C

		CWV-Collision With Vessel		1		3		2		3		4		3		1		2		1		2

		EJT-Ejected				1		1		1

		ELT - Electrocution		1				1

		FEGV-Fire/Explosion Gas Vapor																		1

		FIB-Fall In Boat												1

		FLD-Flooding				2				3		1		4		1		2		3		1

		FOB - Falls Overboard		5		3		2		1		5		5		5		3		6		10

		GRD-Grounding										1						3

		LVM-Launching Vessel Mishap												1

		PASS-Passenger

		SBBP- Struck By Boat (Person)		1				1		2

		SBPP-Stuck By Propeller(Person)						1												1

		SHO-Skier Hit Object		1

		SKG-Sinking		2								1						1

		SMP-Skier Mishap				1								1				1

		SUO-Struck Underwater Object										1

		UNK-Unknown/Undetermined														1		1

		VLV-Voluntarily Left Vessel				1								2		1				1		1





TN FATALS BOW & CAUSE

		TENNESSEE -- RECREATIONAL BOATING FATALITIES 1999-2008 -- by BODY OF WATER -- CONTRIBUTING FACTORS/CAUSES (see KEY for Abbreviations) 091709

		CONTRIBUTING FACTOR/CAUSE - PATTERNS OF INTEREST

		CONTRIBUTING FACTOR/CAUSE - NUMBERS OF INTEREST

		BODY OF WATER		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		SURFACE ACRES		UNIQUE CHARACTERISTICS		TOTALS		10 YR TOTALS		10 YR %		LAST 5 YR TOTALS		5 YR %

		BARKLEY RESERVOIR								2-(Und,OvLd)						1-(NoPrpLO)				1-(DamLoc)						Main river channel lake		1-DamLoc, 1-NoPrpLO, 1-OvLd, 1-Und		4				2

		BLUE CAT LAKE						1-(SkOcpBeh)																						1

		BOONE LAKE		2-(Und, OvLd)										2-(ALUS, ALUS)		1-(VLV)		1-(NoPrpLO)						4,310		Small lake between 3 cities		2-ALUS, 1-OvLd, I-VLV, 1-NoPrpLO, 1-Und		6		3.7%		4		4.7%

		BROWNS LAKE																1-(Und)												1				1

		BUFFALO RIVER										1-(ALUS)		1-(HazWat)												Popular paddling and canoe rental stream				2				1

		CALFKILLER RIVER				1-(CaRec)																								1

		CANEY FORK RIVER												1-(HazWat/MaFail)																1				1

		CENTER HILL LAKE		2-(Eq Fa, SSBTG)																		3-(ALUSx3,NoPrpLigt)		18,220		2nd home area for Nashville		3-ALUS, 1-EgFa, 1-NoPrpLigt, 1-SSBTG		5		3.0%		3		3.8%

		CHEATHAM RESERVOIR								1-(OpInAtt)				1-(ImpAnch)								1-(ALUS,SkOcpBeh)		7,450						3				2

		CHEROKEE LAKE										1-(ALUS/NAVRUL)				1-(ALUS)		1-(ExcSpd/NoPrpLigt)						30,300		High shoreline development				3				2

		CHICKAMAUGA LAKE		2-(SkOcpBeh, EqFa)		1-(ALUS)		1-(VisOb)		1-(MaFa)				1-(DamLoc)		1-(SkOcpBeh)				2-(CarRec, Und)		2-(ALUS, Med)		35,400		Adjacent to Chattanooga		2-ALUS, 2-SkOcpBeh, 1-EqFa, 1-MaFa, 1-CarRec, 1-Med, 1-Und, 1-VisOb, 1-DamLoc		11		6.7%		6		7.7%

		DALE HOLLOW LAKE		1-(ImLo) (CarRec)		2-CO, VLV (ALUS)						2-(ALUS, OpInAtt)				1-(ExcSpd)		2-(ALUS,SkOcpBeh)		1-(Und)				27,700		Popular vacation and fishing area		2-ALUS, 1-ImpLo, 1-CO, 1-OpInAtt, 1-ExcSpd, 1-ShOcpBeh, 1-Und		9		5.5%		4		5.1%

		DOUGLAS LAKE								1-(Und(Med))		1-(NoPrLO)		2-(Weath,NoPrpLigt)		2-(Undx2)								30,400		High shoreline development period		1-NoPrpLO, 1-Weath, 1-NoPrpLigt, 2-Und		6		3.7%		4		4.7%

		DUCK RIVER								1-(ALUS)																				1

		ELK RIVER								1-(CarRec)										1-(ALUS)										2				1

		EMORY RIVER												1-(Und)																1				1

		FRENCH BROAD RIVER																1-(CarRec)												1				1

		FT. LOUDON LAKE		1-(OpInAtt)										1-(Und)				1-(Und)		1-(CarRec)				14,600		High shoreline development		2-Und, 1-CarRec, 1-OpInAtt		4				3

		GARRETT LAKE								1-(MaFa)																				1

		GUNTERSVILLE LAKE												1-(HazWat)																1				1

		HARPETH RIVER										1-(OpInAtt)																		1

		HIWASSEE RIVER				1-(OpInexp)		1-(OpInexp)																						2

		HOLIDAY HILLS LAKE				1-(OpInexp)																								1

		HOLSTON RIVER																1-(ALUS)												1				1

		J. PERCY PRIEST LAKE		2-(Und, OpInExp)						3-(CarRec,HazWat,OpInExp)		1-(ALUS)		2-(CarRec,ALUS)										14,200		Adjacent to Nashville		2-ALUS, 2-CarRec, 2-OpInExp, 1-HazWat, 1-Und		8		5.0%		2		2.3%

		KENTUCKY LAKE		1-(EqFa)		3-(FTMPL, Weath, ALUS)		1-(OpInexp)		1-(ALUS)		3-(ViObst,CarRec,ImpLo)		2-(OpInAtt, SkOcpBeh)				2-(ALUS, OpInAtt)		2-(Weath, ShpTrn/OTS)		2-(Ovld, ALUS/SkOccpBeh)		160,300		Largest lake in TN		4-ALUS, 2-OpInAtt, 2-SkOccpBeh, 2-Weath, 1-EqFa, 1-FTMPL, 1-OpInExp, 1-VisOb, 1-CarRec, 1-ImpLo, 1-ShpTurn/OTS, 1-OvLd		17		10.4%		8		10.2%

		LITTLE RIVER								1-(HazWat)																				1

		MELTON HILL						2-(OpInxp, OpInxp)										1-(Med)						4,180						3

		MISSISSIPPI RIVER		1-(MaFa)						1-(EqFa)																				1

		NICKAJACK LAKE						1-(ALUS)				1-(ShpTrn)								1-(CarRec)		1-(ALUS)		10,370						4

		NOLICHUCKY RIVER						1-(UND)																						1

		NORMANDY LAKE				1-(Spin Out) (Und)														1-(Und)		1-(ALUS)								3

		NORRIS LAKE		2-(CO, Und (Med.))				2-(Elect,ALUS)				1-(Und)		4-(SkOcpBeh, ALUSx2, OpInExp)		1-(Und)		2-(ALUS, OpInAtt)		1-(ALUS)		4-(Und, ALUS/SkOcpBeh,OvLd, SkOcpBeh)		34,200		High shoreline development - Nonresident use		6-ALUS, 4-Und, 3-SkOccpBeh, 1-CO, 1-Elect, 1-OpInExp, 1-OpInAtt, 1-OvLd		17		10.4%		12		15.4%

		N. CHICKAMAUGA CREEK																				1-(HazWat)								1

		OCOEE RIVER								1-(HazWat)																				1

		OLD HICKORY LAKE				2-(Und.(Med), OvLd)										1-(ShpTrn)		1-(HulFail)		2-(Med, Und)		2-(ALUS/NoPrpLO, Weath)		22,500		Adjacent to Nashville		2-Und, 1-OvLd, 1-ShpTrn, 1-Weath, 1-HulFail, 1-ALUS/NoPrpLO, 1-Med		8		4.9%		6		7.7%

		PARKSVILLE LAKE								1-(CarRec)																				1

		PICKWICK LAKE								1-(Weath)																				1

		PIN OAK LAKE								1-(ALUS)																				1

		REELFOOT LAKE		1*-(Und)																										1

		SEQUATCHIE RIVER												1-(CarRec)																1				1

		SHOAL CREEK																		1-(ALUS)										1

		SOUTH HOLSTON LAKE						1-(OpInExp)						1-(NoPrpLO)												High marina development				2				1

		TELLICO LAKE												1-(HulFail)				1-(CarRec)						15,860		High shoreline development				2				2

		TELLICO RIVER				1-(ALUS)				1-(Weath)																High shoreline development				2

		TIMS FORD LAKE				3-(ALUS,CO, SkOcpBeh)				1-(ALUS)						1-(OpInAtt)								10,600						5		3.0%		1		1.3%

		WATTS BAR LAKE										3-(NoPrLO/Weath, Und,HazWat)		2-(ALUS,CarRec)										39,000						5		3.0%		2		2.6%

		WATAUGA LAKE										1-(ALUS)		2-(OpInAtt, Und)						1-(FailToVent)				6,430		High shoreline and marina development				4				3

		WATAUGA RIVER										1-CarRec)																		1

		West Prong of Little Pigeon River																				1-(HazWat)

		WOLFE RIVER		1-(OpInexp)																										1

		WOODS RESERVOIR												1-(ALUS)						1-(Und)										2				2

		TOTALS		16		16		11		20		17		27		10		15		16		18								164				78

		* - Newspaper Report

				1999		2000		2001		2002		2003		2004		2005		2006		2007		2008

		KEY:

		Alcohol Use - ALUS				4		2		4		4		7		1		4		3		9 (*)

		Careless/Reckless-CarRec		1		1				3		2		3				2		3

		Carbon Monoxide Poisioning- CO		1		2

		Dam/Lock-DamLoc												1						1

		Electrocution-Elect						1

		Equipment Failure- EqFa		2						1

		Excessive Speed-ExcSpd														1

		Failure To Maintain Proper Lookout-FTMPL				1

		Failure To Vent - FTV																		1

		Hazardous Waters-HazWat								3		1		3								2

		Hull Failure-HulFail												1				1

		Improper Anchoring-ImpAnch												1

		Improper Loading- ImLo		1								1

		Machinery Failure-MaFail		1						2

		Medical- Med																1		1		1

		Navigation Rule Violation- NavRul										1

		NoProper Lights-NoPrpLigt												1		1		1				,(1)

		No Proper Lookout-NoPrpLO										2		1		1		1				,(1)

		Occupant Behavior-OcBeh

		Operator Inattention-OpInAtt		1						1		2		1		1						,(1)

		Operator Inexperience-OpInexp		2		2		5		1				2				2

		Overloading-OvLd		1		1				1												2

		Sharp Turn - SphTrn										1				1				1

		Sit Stand on Transom, Bow, Gunwale- SSTBG		1

		Skier/Occupant Behavior-SkOcpBeh		1		1		1						2		1		1				1, (2)

		Undetermined- Und.		4		2		1		2		2		3		3		2		5		2

		Weather-Weath				1				2				1						1		1

		Vision Obstructed- VisOb						1				1

		Voluntarily Left the Vessel-VLV				1										1





Sheet1

		






