A Comparative Analysis of Recreational Boating Policies: “Quick Phase-In”
Education vs. Other Education Policies

Conducted for the United States Coast Guard’s Office of Boating Safety

Colin Meehan, Potomac Management Group, Inc.

Harry A. Hogan, SAGE Systems Technologies, L.L.C.

Page 1 9/21/2006



Acknowledgements

This study was a collaborative effort between Potomac Management Group, Inc.
and SAGE Systems Technologies, L.L.C. in association with the United States Coast
Guard’s Office of Boating Safety. We would like to thank Mr. Jeffrey N. Hoedt and Mr.
Bruce Schmidt for their guidance and insight. The contractor support staff of Barry
Nobles, Elizabeth Cusumano, Mitchell Cho, Philippe Gwet, Elizabeth Breesman, Rachel
Warner, and Nick Guerra provided essential research, analysis, and statistical support.
Thanks also need to be given to the State Boating Law Administrators who have
continued to provide valuable statistics that enable this type of important investigation.

Page 2 9/21/2006



Table of Contents

EXECUTIVE SUMMARY ..ottt ettt ettt sttt ettt sttt e s s s b e e s s b b e s e s b aa e e s sabe e e s sabbesesbeaesssabeeeaas 5
INTRODUCTION ...ttt e st e e s et et s e s b et e e s sh b e e e s sabbe s e sabaeeessbbeessasbaesesabeesessbbasesasbaesesanes 6
EFFECTIVENESS VARIABILITY AMONG EDUCATION POLICIES ..vvviiiiiiiiiiiiiiice ettt 6
DATA SOURCES AND ANALYSIS 1.utttiiiiiiiiiiititiietseesiasitbetssesssasasbssssesssasstbasssassssiissbssssassssissbssssesessisssassseses 7
Limitations Of the ANAIYSIS.......c.oiiiii ettt b e bbb e e e 8
1= 1 Yoo [o] [o o VARSI 8
DECLINE IN FATAL ACCIDENT RATES - STATISTICAL SIGNIFICANCE AND
INTERPRETATION. ...ttt ettt ettt ettt e e et e e sttt e e s sttt e e s eataesesabaeeessabeeesaabassesabeesessabaeessrbenesnes 9
FATAL ACCIDENT RATE TRENDS ... ettt ettt st ba e e s s eab e e e s eatan s sabanas 11
HISTORICAL TRENDS IN CONNECTICUT AND ALABAMA VS. THE REST OF THE U.S. .... 13
EDUCATION POLICY AND OPERATOR AGE CONSIDERATIONS ..o 14
HISTORICAL EFFECTIVENESS OF DIFFERING POLICIES. ..ot 15
PREDICTING THE TREND FOR FUTURE QUICK PHASE-IN (QPIl) REQUIRING STATES.... 17
CONCLUSIONS AND RECOMMENDATIONS. ...ttt etaee e svee e saae e e 19
L = (O R 21
APPENDIX A - DECREASE IN FATAL ACCIDENT RATES (1995-1999 PERIOD COMPARED
TO 2000-2005 PERITOD) .. .iiuiiieiieieie ettt sttt e esbe st sbe st abesteaseeseesaenbestesaesteaneeseeneensees 26
APPENDIX B - DECREASE IN FATALITY RATES (1995-1999 PERIOD COMPARED TO 2000-
P00 I o 1 1 5 ) PSSR 28
APPENDIX C — CALCULATION OF STATISTICAL SIGNIFICANCE ......ccoooi i 30
APPENDIX D - TYPES OF STATE BOATING SAFETY EDUCATION POLICIES..........ccc.ccue... 31
APPENDIX E - POLICY SUMMARIES FOR QUICK PHASE-IN STATES.......c..ccccoiivieeveeve e 34

List of Figures

Figure 1. Fatal Accident Rates (FAR) (1995-2005) — QPI States Compared to the Rest of

the United States (3 Year ROIING AVEIage) .......oooveiirieniiieiie et 12
Figure 2. FAR (1995-2005) — AL and CT Compared to their Bordering States (3 Year
ROIING AVEIAGE) ... vteteeeieiie ettt sttt sttt ettt b e sb e e beeneesbeebeaneeneeas 13
Figure 3. FAR (1985-2005) — QPI States Compared to the Rest of the United States (3
Year ROIING AVEIAGE) ... .coiuiiiiiieitiaie ettt sttt sb e e nne e 14
Figure 4. Motorized Fatal Accidents by Operator Age from 1995 through 2005 ........... 15
Figure 5. FAR (1995-2005) — Grouped by Education Policy Type (3 Year Rolling

F YT - Vo =) TSRS 16
Figure 6. FAR (1995-2005) — QPI States’ Overall Decline in FAR (3 Year Rolling

F =T - To =) TSRS 18
Figure 7. Prediction of the Future FAR for Oregon and New Hampshire (3 Year Rolling
F T - To =) TSRS 19

Page 3 9/21/2006



List of Tables

Table 1. Comparison of FAR for Pre/Post Phase-In Completion (AL, CT) ....ccceovevvrennne 10
Table 2. Comparison of Fatality Rates for Pre/Post Phase-In Completion (AL, CT)...... 11
Table 3. Comparison of FAR for Pre/Post Phase-In Completion (Grouped by Education

POLICY TYPB) ettt ettt b e sb et b e be et e st e e beebeeneenbeenbeenes 17
Table 4. All States - Decrease in FAR ... 26
Table 5. States Grouped by Education Policy Type - Decrease in FAR........ccccooevennnnne 27
Table 6. QPI States vs. Bordering States - Decrease in FAR........ccccccevvveviivieiveie e, 27
Table 7. All States - Decrease in Fatality RatesS..........ccoovveiieniiieiieseee e, 28
Table 8. States Grouped by Education Policy Type - Decrease in Fatality Rates ........... 29
Table 9. QPI States vs. Bordering States - Decrease in Fatality Rates ............cccccceveennene 29
Table 10. P-Value Calculation - Decrease in Fatality Rates..........c.ccccovvvivevviieiieinennns 30
Table 11. Age Requirement and No Education StatesS...........ccoveverienieenieniesin e 31
Table 12. Date of Birth, PWC Only, and Combination States............cccccocevvververresiennnn, 32
Table 13. Quick Phase-In and Combination States............ccccevevieiii e 33

Page 4 9/21/2006



Executive Summary

In an effort to reduce the number of recreational boating accidents, injuries, and
fatalities, many States have implemented various types of education and licensing
requirements in recent years. This analysis uses several approaches to compare the States
using these policies:

e Literature review of studies concerning the effectiveness of education.

e Analysis of accident data submitted from each State contained in the
United States Coast Guard’s Boating Accident Report Database (BARD).

e Analysis of State recreational boating education legislation.

e Analysis of the recreational boating education policies of Alabama and
Connecticut, which employ a Quick Phase-In (QPI) approach.

Our search of literature on education’s effectiveness as an intervention revealed
that selection of an appropriate policy for mandating education/licensing and the manner
in which it is implemented is vital to its success. The analysis of BARD data from 1995-
2005 indicates the national median age of operators using vessels equipped with
propulsion machinery who were involved in fatal accidents is forty years of age. Thus,
the majority of these operators are not adequately addressed by youth-based policies.

Using an eleven year analysis period that compared the first five years to the last
six years (pre versus post phase-in completion), we observed a decline in fatalities
between the two periods and tested results for statistical significance. Alabama and
Connecticut, who have QPI education requirements, have experienced a 31 percent
decline in fatality rates (fatalities per 100,000 registered motorized vessels). This
exceeded the national level of 15 percent since 1995. There was a 27 percent fatal
accident rate (fatal accidents per 100,000 registered motorized vessels) reduction for
these QPI States (AL and CT) versus an 11 percent reduction for the rest of the country.
Similarly, the decline in both States individually exceeds those of their combined
bordering States. Grouping the States based on policy type showed that over the same
period, QPI States experienced a greater reduction in fatality rates than the others.

The results indicate that, following the phase-in period, States implementing QPI
requirements may observe a greater reduction in fatalities when compared to the rest of
the country. We would expect that such a decline would be more pronounced than that
seen from States implementing different education policies. Our analyses also show that
the decline in fatality rates for that QPI State would be greater than their bordering States.
In the coming years, as more QPI periods are completed, it will be useful to reevaluate
this analysis based on the results observed in Washington, Oregon, New Hampshire, New
Jersey as well as States which adopt different education requirements.
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Introduction

The 2002 National Recreational Boating Survey conducted for the U.S. Coast
Guard shows that 37.9 percent of propeller driven boat operators and 30.7 percent of
water jet driven boat operators reported having taken a boating safety course (Strategic
Research Group, 2003). In the same year, only 11.1% of operators involved in fatal
accidents reported having received formal boating safety education. This snapshot shows
that in 2002 a disproportionately larger number of boat operators who did not complete a
boating education course were involved in fatal accidents. We have seen recreational
boating fatalities [ associated with vessels equipped with propulsion machinery ] decline
almost 50 percent from 1981 to 1995. However, over the past eleven years, fatalities
involving these same type of vessels have hovered between 500 and 650, with a good
deal of annual variation.

As a result of such statistics and trends, most states and territories (47 out of 56)
have pursued motorboat operator education requirements as a way to reduce the current
level of fatalities. Historically, there have been no requirements for recreational vessel
operators to demonstrate: (1) their knowledge of safe boating practices or (2) their
application of the regulatory and statutory rules that govern the safe operation and
navigation of their vessel. The belief is that a more aware and informed recreational
boating population is more likely to take safety precautions while on the water and thus,
reduce their risk of being in a fatal accident.

In this analysis, we grouped policies together based on similarities in their manner
of implementation and the population affected. Our primary categories are requirements
based on: (1) the operator’s Date of Birth (DOB); (2) Operator Age; (3) the use of a
Personal Watercraft (PWC); and (4) requiring operators to obtain an education certificate
within a short period of time. Our analysis suggests that this last approach (4) will be the
most effective in reducing the number of fatal accidents by rapidly targeting a wider age
range of operators.

The structure of these Quick Phase-In (QPI) approaches has been relatively
similar across the States that have implemented them, with each year of the phase-in
period covering a large set of ages. The primary variation has been the length of time
over which education requirements are phased-in, for instance, Alabama and Connecticut
have completed their five year phase-in programs, while other States have chosen slightly
longer phase-in periods that are still in progress. Considerations such as the national age
distribution of motorized vessel fatal accidents — only 5 percent of operators were
between ages two and eighteen — along with other information leads us to believe that
QPI education requirements will be the most effective in reducing fatalities among States.
Using eleven years of detailed data, our analysis and results support this hypothesis.

Effectiveness Variability among Education Policies

Different types of mandatory education/licensing programs for recreational
boaters can have varying results. As previously stated, we believe that QPI requirements
are more effective than other formats of mandatory education. Studies from other
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activities/industries have shown the importance of properly selecting and implementing
education policies. The studies we examine below had a range of conclusions about the
effectiveness of education on operator behavior. Differences in the subject and manner
of implementation underscore the importance of matching the right education policy with
the right goal.

Automobile driver education and licensing policies have not proven to be wholly
successful. Scientific studies were not able to show that basic driver training was an
effective safety measure, likely due to a failure in adequately addressing age/experience
factors that cause youths to be at a higher risk of accidents (Mayhew and Simpson, 2002).
Evidence does suggest that provisional licensing and graduated licensing programs, that
allow teenaged drivers to gain experience before driving unsupervised, are effective at
reducing teen crash risk (Masten, 2005). One study concluded that visually-impaired
older drivers may benefit from educational interventions by reducing their driving
exposure and increasing their avoidance of visually challenging driving situations
(Owsley, Stalvey, and Phillips, 2003). Thus, it appears that automobile driver education
has the potential to be effective, provided it is correctly implemented.

Other studies on education policies for diverse segments of public safety have
shown a variety of results. A National Institute for Occupational Safety and Health
(NIOSH) study concluded that worker training policies which provide opportunities for
applying the knowledge gained through incentives or other means produce the best
results (Cohen and Colligan, 1998). An Australian study showed that safety classes did
not reduce the risks of bicycle injury in children and may have produced harmful effects
in some children by encouraging risk taking; suggesting there is a need to monitor the
implementation of the course more closely (Carlin, Taylor, and Nolan, 1998). Evaluation
of pedestrian safety education programs revealed that they can change observed road
crossing behavior, but the overall results varied considerably (Duperrex, Bunn, and
Roberts, 2002). Again, it appears that education has the potential to be effective, but the
manner in which the policy is implemented can impact the results.

All of these education programs from other activities/industries support the need
for proper education program selection. We believe that the varying results reported in
the available literature can be compared to the variation in mandatory boat operator
education programs across the United States and its Territories. Essentially, it is not good
enough to implement any type of education/licensing program. In order to achieve the
desired end state, the appropriate policy for mandating education/licensing must be
selected.

Data Sources and Analysis

In this analysis, we have worked primarily with the U.S. Coast Guard’s Boating
Accident Report Database (BARD) System. The Coast Guard believes that nearly all
fatal recreational boating accidents are captured by the BARD System. According to the
Code of Federal Regulations, Title 33, Part 173.55:

() The operator of a vessel shall submit the casualty or accident
report prescribed in Sec. 173.57 to the reporting authority prescribed
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in Sec. 173.59 when, as a result of an occurrence that involves the
vessel or its equipment:

(1) A person dies; or

(2) A person is injured and requires medical treatment beyond first
aid; or

(3) Damage to vessels and other property totals $2,000 or more or
there is a complete loss of any vessel; or

(4) A person disappears from the vessel under circumstances that
indicate death or injury.

In addition to compiling boating casualty statistics, the Coast Guard’s Office of
Boating Safety annually compiles statistics on registered boats that are equipped with
propulsion machinery in the fifty States, five Territories and the District of Columbia.
All States and Territories include the registration of such vessels in their respective
systems. We have utilized boat registration data in this analysis to provide a level field
among States that had different magnitudes of fatalities as a result of larger or smaller
boating populations. Since education policies focus on motorized vessels, whenever
possible in our analysis, we have removed non-motorized vessels from the dataset.
Registration data from 1996 through 2005 are detailed enough to allow removal of non-
motorized vessels.

Limitations of the Analysis

The limitations of our analysis can be grouped into three primary categories: the
data source, variables and the sample size. BARD is the only viable and credible data
source for recreational boating fatalities, but it is not random and only represents the set
of reported negative outcomes (i.e. fatalities and fatal accidents) associated with the use
of recreational boats. Our study is also limited by the variables, such as demographics,
geology, weather, and policy differences among the fifty-six (56) States and Territories.
We also did not have data regarding operator compliance for QPI requirements or any of
the education policies. Finally, only a few States had fully phased in requirements during
the eleven year period of this analysis, creating a small sample size.

Methodology

To provide a thorough analysis based on the available BARD data, we have
employed several methods of analysis. Only looking at the beginning and ending-years
of the analysis would not allow for a thorough investigation of policy effects over time,
therefore, we used multiple-year periods for comparison. Separating the eleven years of
data into a five year pre phase-in completion period versus a six year post phase-in
completion period, we have observed the decline in fatalities between the two periods and
tested the results for statistical significance. In addition we used rolling averages over the
eleven year time period to develop trend analyses looking at the trajectory of State
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fatality rates. In both analyses, QPI States were compared to the rest of the country, their
bordering States, and States aggregated by policy type.

Decline in Fatal Accident Rates — Statistical Significance
and Interpretation

To find an observable effect of QPI requirements on Fatal Accident Rates
(FARs), we used the U.S. Coast Guard’s Boating Accident Report Database (BARD) as
our primary data source. Since most education requirements apply only to motorized
recreational vessels, we removed non-motorized vessels from the data set. Connecticut’s
QPI period was completed in late 1997 and Alabama’s was completed in early 1999.
Oregon and New Hampshire are still in the process of implementing QPI requirements,
which are scheduled to be completed in 2008 and 2009 respectively. We divided the data
set into the approximate “pre” (1995-1999) and “post” (2000-2005) QPI completions for
Alabama and Connecticut (Table 1). We established FARSs by using the number of
annual motorized vessel fatal accidents reported in BARD per 100,000 registered vessels,
excluding non-motorized vessels:

{ motorized vessel fatal accidents

; = FAR
100,000 motorized vessels j

Registered vessels are reported by States annually, data from 1996 and later is
detailed enough to isolate the motorized vessel data. We chose to use fatal accidents as
the representative statistic to better focus on the effect of QPI requirements through
operator behavior.

When analyzing the QPI States from 1995 through 2005 (AL and CT aggregated),
we observed a larger reduction in the FARs compared to the rest of the nation. Similarly,
a larger reduction was also apparent when comparing Alabama and Connecticut to their
neighboring States. Table 1 (below) compares average FARs from the pre phase-in
completion to the post phase-in completion on national and regional levels:

100 — ( average FARs from2000to 2005

x100 = %reductionin FARs
average FARs from1995t01999
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Table 1. Comparison of Fatal Accident Rates for Pre/Post Phase-In Completion (AL, CT)

Per Hundred Thousand Registered Motorized Vessels*

Quick Phase-invs. | Avg. 1995-1999 |  Avg. 2000-2005 % Reduction in Fatal é‘g:fe‘i Q”&Z?Lrize g
All Other States | Fatal Accident Rates| Fatal Accident Rates Accident Rates Boats

QPI 5.7 4.2 27% 363,834
Rest of U.S. 4.5 4.0  15% Worse than QPI** 11,646,545
Alabama 7.0 5.3 25% 260,509
MS, FL, GA, TN 5.6 47 9% Worse than AL** 1,680,447
Connecticut 2.4 1.6 34% 103,325
NY, MA, RI 34 2.6 10% Worse than CT 692,467

* 1995 includes all boats registered

** Indicates statistically significant results

As noted in Table 1, the sizeable reduction in the FAR of the QPI group (AL and
CT) relative to the rest of the country was statistically significant. Likewise, Alabama
appeared to show a statistically significant reduction in its FAR relative to its neighboring
States. Connecticut did not show statistical significance in FAR changes relative to its
neighbors due to the large annual fluctuation in FARSs; particularly in 1998 (Appendix A
contains tables displaying the decrease in fatal accident rate).

Along with the FAR (the number of accidents resulting in any fatalities per
100,000 vessels) we analyzed Fatality Rates (FR) (the total number of fatalities per
100,000 vessels). As illustrated in Table 2, the FRs were slightly higher than the FARs
from Table 1, given that more than one fatality can occur per fatal accident (Appendix B
contains tables displaying the decrease in fatality rate). The difference in reductions
between QPI and non-QPI States is similar to that found in Table 1 (Appendix C contains
a table displaying the calculation of statistical significance).
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Table 2. Comparison of Fatality Rates for Pre/Post Phase-In Completion (AL, CT)

Per Hundred Thousand Registered Motorized Vessels*

Avg. 1995-1999 Avg. 2000-2005 % Reduction in Fatality

Fatality Rate Fatality Rate Rates
QPI 6.5 4.5 31%
Rest of U.S. 5.3 4.5 16% Worse than QPI**
Alabama 7.8 5.6 29%
FL, GA, MS, TN 6.5 5.2 10% Worse than AL**
Connecticut 3.0 19 37%
MA, NY, RI 4.2 3.1 12% Worse than CT

* 1995 includes all boats registered

** Indicates statistically significant results

Fatal Accident Rate Trends

Using FAR (fatal accidents per 100,000 registered vessels), we plotted the eleven
year period of 1995 through 2005 for Alabama, Connecticut, and all other U.S. States.
We used a three year rolling average to display a smoother trend that visually assists in
comparisons by averaging each year with the two years prior to it before plotting the
resultant value on the graph.  As shown in Figure 1, following a spike in 1998 driven by
an abnormally high number of fatal accidents, AL and CT showed an overall decrease in
FAR through the remaining years of the study. This decline corresponds with the end of
the QPI period for both States, it also appears to be pronounced and sustained relative to
the FAR for the rest of the country.
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Fatal Accident Rate (Per 100,000 Registered Motorized Vessels)
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Figure 1. Fatal Accident Rates (1995-2005) — QPI States Compared to the Rest of the
United States (3 Year Rolling Average)
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We also plotted the three year rolling average for both Alabama and Connecticut
on the same graph as the three year rolling average of their neighboring States (Figures
2A and 2B). In Figure 2A, Alabama follows a pattern similar to the States bordering it,
suggesting that some factors affecting the FAR are regionally influenced. From Table 1
we can see that Alabama has managed to narrow the gap with its bordering States,
reducing its FAR by 10% more than the other States. Figure 2B shows that Connecticut’s
FAR trend did not match that of its bordering States, primarily because the low number
of motorized vessel fatal accidents in CT leads to a large variance from year to year in the
FAR. The chart also shows CT’s FAR trend increased through 1998 before experiencing
a pronounced and sustained decline with some of the annual variation observed
throughout CT’s timeline. The States bordering Connecticut showed a FAR decline, but
it was neither sustained nor as great as either of the QPI States. From these charts we are
able to conclude that on a regional level, the two States with QPI requirements (AL and
CT) over the last five years have seen a greater and more sustained reduction in fatal
accidents relative to their neighboring States.
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Fatal Accident Rate (Per 100,000 Motorized Vessels)
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Figure 2. Fatal Accident Rates (1995-2005) — AL and CT Compared to their Bordering
States (3 Year Rolling Average)
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Historical Trends in Connecticut and Alabama vs. the
Rest of the U.S.

To establish long term trends and differences between QPI States (AL and CT)
and the rest of the U.S., we have taken historical fatal accident data from the USCG
Annual Boating Statistics Reports dating back to 1981. Figure 3 shows the FAR trends
from 1985 through 2005 as a three year rolling average. There was not enough detail in
the Annual Boating Statistics Reports prior to 1995 to exclude non-motorized vessel data
from this analysis. A comparison of the trends in the latter half of Figure 3 to the QPI
trends excluding motorized vessels (Figure 1) established that while the magnitude grew
when non-motorized vessels are included the trend changed very little, if at all. This
implies, as expected, that any impact on the FAR has an even greater impact on the FR,
reducing total fatalities by a higher percentage.
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Figure 3. Fatal Accident Rates (1985-2005) — QPI States Compared to the Rest of the
United States (3 Year Rolling Average)
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Figure 3 shows that from the late 1980’s through 1992 (the first year of
Connecticut’s QPI program), the FAR for the QPI States remained between eight and
nine, declining only slightly. During this period the rest of the U.S. experienced a steady
decline in their FAR, indicating that CT and AL were performing more poorly than the
rest of the country. A pronounced decline in the QPI States relative to the U.S. followed
for the next 3 years as both Alabama and Connecticut began phasing in their education
requirements. In 1996 the FAR began an upward trend that lasted until1998.
Connecticut and Alabama requirements were completely phased in by late 1997 and early
1999 respectively; around the same time the FAR began to decline. This decrease — 1998
to 2001 - was more pronounced than the overall U.S. downward trend and the FAR
seems to have stabilized at a lower rate since 2001.

Education Policy and Operator Age Considerations

The primary advantage of QPI requirements is that they target wide ranging age
of boat operators over a short period of time. By contrast, there are seventeen States that
have a youth-based Operator Age requirement and fourteen States that have a DOB cut-
off for mandatory education. The youth-based Operator Age requiring States generally
set a range — i.e. twelve to seventeen year olds — for which education is mandatory. The
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DOB cut-off policies establish a date after which anyone born will require boating safety
education (Appendix D contains tables displaying types of State boating safety education
policies).

Figure 4 displays the total number of recreational motorized vessel accidents
involving a fatality by the operator’s age from 1995 through 2005. Nationally, the
median age of operators involved in a fatal accident is forty years of age. This means that
in approximately 50 percent of the fatal motorized vessel accidents, the operator was over
the age of forty. Thus, the seventeen States with youth-based Operator Age
requirements, that also have a similar median age, are not reaching the majority of
boaters involved in fatal accidents.

Figure 4. Motorized Fatal Accidents by Operator Age from 1995 through 2005
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The fourteen States DOB cut-off will have a long wait before they begin reaching
boaters that are forty years of age; consequently, they are delaying the intervention. For
instance, Maryland has the earliest DOB cut-off — 7/1/1972 — meaning that Maryland will
not even reach approximately 50 percent of its presumed target audience until 2012.
Similarly, New Mexico and Tennessee have the latest DOB cut-off year — 1989 — as a
result the boat operators in those States will not be forty years of age until 2029. Thus,
the main drawbacks of education programs that do not require a QPI for all ages are
either a failure to address the majority of operators or the delay that occurs in educating
the wide ranging age group of operators who are involved in fatal accidents.

Historical Effectiveness of Differing Policies

Grouping States by their education policies, we have done an analysis similar to
the regional analyses discussed earlier, with the trends shown in Figure 5 verifying the
conclusions above. Clearly the QPI States (AL and CT) have the highest reduction in
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FAR, beginning the eleven year period with the second highest FAR on average for the
first five years and dropping to the second lowest FAR by the end of the analysis period.

While States with Operator Age Requirement policies have a lower FAR in the
later years, they had a similarly low FAR in the earlier years, before policies for most
States had come into effect. In addition, the smaller reduction and recent rise in FAR
suggests that States with QPI policies may soon achieve a FAR lower than those with
Operator Age Requirement policies.

Although States pursuing only PWC policies did see some FAR reduction over
time, it is not on the scale of QPI States. Moreover, as shown below, the variance in
annual FAR has made determining a trend for this group particularly difficult. The States
with Date of Birth policies show little or no real decline over the eleven year span, and
those States with no education policy mostly follow the national trend, though at a higher
average FAR. (As previously mentioned, Appendix D contains tables displaying types of
State boating safety education policies).

Figure 5. Fatal Accident Rates (1995-2005) — Grouped by Education Policy Type (3
Year Rolling Average)

Pre Phase-In Completion Post Phase-In Completion

—— Date Of Birth —%— Age Requirement
—o—PWC Only == Quick Phase-In
—*— Nothing

4% Decrease

Fatal Accident Rate
(Per 100,000 Motorized Vessels)

2% Increase

A statistical analysis of these trends, shown below in Table 3, further illustrates
our conclusions derived from Figure 5. The analysis indicates that for States with Date of
Birth, Operator Age Requirement or no educational policies, the trends that we observe
are statistically significant. Unfortunately, as we can see from Figure 5, the variance in
the FAR for States with PWC policies prevents us from drawing similarly meaningful
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conclusions. In addition Table 3 shows quantitatively the difference in FAR reductions
between States with different types of education policies. This difference shows once
again that States with QPI requirements (AL and CT) have experienced a much larger
reduction over the last eleven years than States with other education policies.

Table 3. Comparison of Fatal Accident Rates for Pre/Post Phase-In Completion
(Grouped by Education Policy Type)

Per Hundred Thousand Registered Motorized Vessels*
Quick Phase-In vs. AVg. 1995-1999 AVg. 2000-2005 % Reduction in Fatality
Fatal Accident Fatal Accident
All Other States Rates
Rates Rates
Quick Phase-In 5.70 418 27%
-20,
Date Of Birth 4.74 4.86 2%
(29% Worse than QPI**)
0,
Age Requirement 4.20 3.44 18%
(9% Worse than QPI**)
0
PWC Only 5.40 4.55 16%
(11% Worse than QPI)
. . 4%
No Education Policy 5.30 5.08
(23% Worse than QPI**)

* 1995 includes all boats registered
** Indicates statistically significant results

Predicting the Trend for Future Quick Phase-In (QPI)
Requiring States

Earlier in this analysis, we established that States which have elected to
implement a QPI requirement have shown a greater improvement in FAR when
compared to the rest of the United States. In this discussion, we use Alabama and
Connecticut as models to predict what other States with QPI requirements can expect in
the future. One assumption is that QPI requirements are the primary factor in the decline
of the FAR for Alabama and Connecticut. Another assumption is that Alabama and
Connecticut are following a trend that other States would also follow if they implemented
QPI requirements. Figure 6 presents the combined three year rolling average of Alabama
and Connecticut, portraying what States seeking to implement QPI requirements could
expect, given the aforementioned assumptions.

Figure 6 shows that during the QPI period FAR remained level and even rose
somewhat, likely due to normal yearly fluctuations. After the QPI period was complete
(1998/1999), FAR declined and then leveled off at a lower FAR. The overall decline in
FAR represented a decrease in approximately 1.5 fatal accidents per 100,000 registered
motorized vessels and this represents a 25 percent decline in FAR. Therefore,
jurisdictions that plan on implementing QPI requirements could first expect normal
fluctuations in the FAR. After the QPI period, the FAR would decline for a few years
before leveling off at a value that is approximately 25 percent lower.
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Figure 6. Fatal Accident Rates (1995-2005) — QPI States” Overall Decline in FAR (3

Year Rolling Average)
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Oregon and New Hampshire will be interesting States to observe during the next
ten years. New Hampshire’s mandatory QP education requirement began in 2002 and
Oregon’s started in 2003. They are both nearing the completion of the QPI period (2008
and 2009) and could provide support for the discussion above, if their FAR starts
declining in the years thereafter. Figure 7 illustrates what type of decline would be
expected if Oregon and New Hampshire followed the same trend as Alabama and

Connecticut.
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Figure 7. Prediction of the Future FAR for Oregon and New Hampshire (3 Year Rolling
Average)
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Conclusions and Recommendations

Given the limitations of our dataset and the study period, it would be difficult to
determine whether QPI requirements implemented in CT and AL were the primary cause
of their precipitous decline in fatalities over the last six years. However, we have been
able to show that AL and CT have fared better in terms of fatalities over the last eleven
years than other States in regional, policy-based, and national comparisons. Among the
same groups the eleven year trend analyses led to similar findings.

Overall, the results seem to indicate that States implementing QPI requirements
can expect a steep decline in fatalities upon completion of the phase-in. Based on our
research, we would expect that such a decline would be more pronounced than that seen
from States implementing different education policies. In addition, our analyses show
that the decline would be greater than the national and regional trends for that state.

In the coming years, as more QPI requirements are completed, it will be useful to
reevaluate this analysis based on the results observed in WA, OR, NH, NJ as well as
States which adopt different education requirements (Appendix E contains policy
summaries for QPI States). The continued collection of data in the BARD database will
be crucial to the ongoing evaluation of the States above as well as CT and AL. At this
time, a thorough Recreational Boating Survey is planned, which will potentially provide
another useful resource in future analysis. Data such as “hours on the water”, formal
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boating education received for which a certificate was earned, and experience will allow
for a non-biased dataset in the future which includes positive results (i.e., boat operators
who received and did not receive education who were NOT in an accident, hours in
which no boating accidents occurred) as well as negative.

Page 20 9/21/2006



References

1) Age of Operator (Title 58C 8§91.1). Retrieved May 23, 2006, from The Pennsylvania
Code Online Web site:
http://www.pacode.com/secure/data/058/chapter91/chap91toc.htmi

2) Boat Alabama Certification Manual. Retrieved: April 7, 2006, from Boat Ed Web site:
http://boat-ed.com/al/al_specific_images/pdfs/AL_CM_2003_OL.pdf

3) Boating Education. Retrieved: April 7, 2006, from Oregon State Marine Board Web
site: http://www.boatoregon.com/Education/

4) Boater Education Course Requirement for Certain Persons (§831.109).Retrieved May
23, 2006, from Texas Legislature Online: Statutes Web site:
http://www.capitol.state.tx.us/statutes/docs/PW/content/htm/pw.004.00.000031.00.htm#3
1.107.00

5) Boating Education Programs Frequently Asked Questions. Retrieved: May 23, 2006,
from New Hampshire Department of Safety- Division of Safety Services Web site:
http://www state.nh.us/safety/divisions/ss/boatinged/boatedfag.html

6) Boating License Online- Official Boating License and Boaters Safety Course for New
Hampshire. Retrieved May 23, 2006, from Boat Ed Web site: http://www.boat-
ed.com/nh/index.htm

7) Boating in Maryland. Retrieved April 7, 2006, from Maryland Department of Natural
Resources Web site: http://www.dnr.state.md.us/boating/safety/require.html

8) Boating Safety Act (§75-13.3). Retrieved May 24, 2006, from North Carolina General
Statutes Web site:
http://www.ncga.state.nc.us/EnactedLegislation/StatutessHTML/ByChapter/Chapter_75A
html

9) Boating Safety Education (Chapter 32-1139). Retrieved May 24, 2006, from the
Kansas Legislature Web site: http://www.kslegislature.org/legsrv-
statutes/getStatutelnfo.do;jsessionid=7210C51066762350B83E822ABB80B3C2

10) Boater Safety Education (RS 34:851.36). Retrieved: May 23, 2006, from Louisiana
Revised Statues Web site: http://www.legis.state.la.us/Iss/lss.asp?doc=181441

11) Boating Safety Certificates (Chapter 30.678). Retrieved May 24, 2006, from the

Wisconsin Statutes Web site: http://folio.legis.state.wi.us/cgi-
bin/om_isapi.dll?clientiD=29003666&infobase=stats.nfo&softpage=Browse_Frame_Pg

Page 21 9/21/2006



12) Boating Safety Education (8§88-712.2). Retrieved: May 23, 2006, from Maryland Code
Online Web site:
http://198.187.128.12/maryland/Ipext.dll/Infobase/421ee/4428f/44503/44662?f=hitlist&q
=8-712.2&x=Advanced&opt=&skc=8000000300044663&c=curr&gh=1&2.0#LPHit1

13) Boating Safety Education; Rules (23 V.S.A. 83305.b). Retrieved May 24, 2006, from
The Vermont Statutes Online Web site:
http://www.leg.state.vt.us/statutes/fullsection.cfm?Title=23&Chapter=029&Section=033
05b

14) Boat Registration and Safety Act (625 ILCS 45/5-18). Retrieved: May 8, 2006, from
the Illinois General Assembly: Illinois Compiled Statutes Web site:
http://www.ilga.gov/legislation/ilcs/ilcs4.asp?DocName=062500450HArt%2E+V&Actl
D=1826&ChapAct=625%26nbsp%3BILCS%26nbsp%3B45%2F&ChapterlD=49&Chapt
erName=VEHICLES&SectionID=60167&SeqStart=16000&SeqEnd=18700&ActName=
Boat+Registration+and+Safety+Act%2E

15) Boating and Water Safety on New Hampshire Public Waters (Title XX1I Chapter 270-
D). Retrieved April 26, 2006, from the New Hampshire General Court Web site:
http://www.gencourt.state.nh.us/rsa/html/XX11/270-D/270-D-10.htm

16) Carlin, J.B., Taylor, P. and Nolan, T. (1998). School based bicycle safety education
and bicycle injuries in children: a case-control study. Injury Prevention, 4, 22-27.

17) Certificate of Boating Safety Education (Section 46-22-9.8). Retrieved May 24, 2006,
from the State of Rhode Island General Laws Web site:
http://www.rilin.state.ri.us/Statutes/TITLE46/46-22/46-22-9.8.HTM

18) Cohen, A. and Colligan, M.J. (1998). Assessing Occupational Safety and Health
Training: A Literature Review. Retrieved April 21, 2006, from the NIOSH Web site:
http://www.cdc.gov/niosh/98-145-b.html

19) Duperrex, O., Bunn, F. and Roberts, I. (2002). Safety education of pedestrians for
injury prevention: a systematic review of randomised controlled trials. Retrieved April
24, 2006, from the British Medical Journal Web site:
http://bmj.bmjjournals.com/cgi/reprint/324/7346/1129

20) Educational Safety Program (Chapter 90B: section 9B). Retrieved May 24, 2006,
from the General Laws of Massachusetts Web site:
http://www.mass.gov/legis/laws/mgl/90b-9b.htm

21) Mandatory Boating Safety Education (Title 61, Chapter 830-Small Watercraft).

Retrieved April 7, 2006, from Oregon Revised Statutes- 2005 Edition Web site:
http://www.leg.state.or.us/ors/830.html

Page 22 9/21/2006



22) Maryland: State Requirements for Recreational Vessels. Retrieved: April 7, 2006,
from Maryland Department of Natural Resources Web site:
http://www.dnr.state.md.us/boating/safety/recreationalvessels.pdf

23) Masten, S.V. (2005). Teenage Driver Risks and Interventions. Retrieved April 20,
2006, from the California DMV Web site:
http://www.dmv.ca.gov/about/profile/rd/207 _teen_driver_risk_report.pdf

24) Mayhew, D.R. and Simpson, H.M. (2002). The safety value of driver education and
training. Injury Prevention, 8(suppl I1), ii3-ii8.

25) Montana Code Annotated 2003 (Title 23 Chapter 5). Retrieved May 23, 2006, from
Montana Code and Constitution Web site:
http://data.opi.state.mt.us/bills/2003/mca/23/2/23-2-523.htm

26) Natural Resources and Environmental Act of 1994 (Section 324.80140). Retrieved:
May 23, 2006, from Michigan Legislature Public Acts Web site:
http://www.legislature.mi.gov/(v3c4uezplwafiqyugle4jm45)/mileg.aspx?page=getObject
&objectName=mcl-324-80140

27) News Release: Boater Safety Education Bill Signed by Governor Gregoire.
Retrieved: May 23, 2006, from Washington State Parks Web site:
http://www.parks.wa.gov/boatersafety.asp

28) Operating Personal Watercraft. (Title 12 8§13071-A). Retrieved May 24, 2006, from
Maine Revised Statutes Web site:
http://janus.state.me.us/legis/statutes/12/title12sec13071-A.html

29) Operation of Power Vessels (Title 12:7-61). Retrieved May 24, 2006, from the New
Jersey Permanent Statutes Database Web site:

http://lis.njleg.state.nj.us/cgi-
bin/om_isapi.dll?clientiD=9167182&Depth=2&depth=2&expandheadings=on&headings
withhits=on&hitsperheading=on&infobase=statutes.nfo&record={3809}&softpage=Doc
ument42

30) Operator Restrictions (Navigation Section 49). Retrieved May 24, 2006, from Laws
of New York Web site:
http://public.leginfo.state.ny.us/menugetf.cgi?COMMONQUERY=LAWS

31) Operation of Vessels by Persons Born After January 1, 1989 (869-9-226). Retrieved
May 24, 2006, from Tennessee Code Web site:
http://198.187.128.12/tennessee/Ipext.dll/Infobase/468af/473c9/4740e/475197f=hitlist&q
=69-10-226&x=Advanced&opt=&skc=800000020004751A&c=curr&gh=1&2.0#LPHitl

Page 23 9/21/2006



32) Operation of Vessels (Title 19-1026.5). Retrieved May 24, 2006, from the District of
Columbia Municipal Regulations Web site:
http://www.amlegal.com/nxt/gateway.dll/Title%2019/chapter00010.htm?f=templates$fn
=main-nf.htm$3.0#JD_1026

33) Owsley, C., Stalvey, B.T. and Phillips, J.M. (2003). The efficacy of an educational
intervention in promoting self-regulation among high-risk older drivers. Accident
Analysis and Prevention, 35, 393-400.

34) Personal Watercraft (Chapter 235.285). Retrieved May 24, 2006, from Kentucky
Revised Statutes Web site: http://www.lrc.state.ky.us/KRS/235-00/285.PDF

35) Personal Watercraft and Boating Safety (Section 50-21-870). Retrieved May 23,
2006, from South Carolina Code of Laws Web site:
http://www.scstatehouse.net/code/t50c021.htm

36) Personal Watercraft Liveries (Title 67-7078). Retrieved May 24, 2006, from Idaho
Statutes Web site: http://wwwa3.state.id.us/cgi-bin/newidst?sctid=670700078.K

37) Prohibited Operation (Title 20.1-13-07). Retrieved May 24, 2006, from the North
Dakota Century Code Web site: http://www.legis.nd.gov/cencode/t201c13.pdf

38) Requirements for Operation of Certain Powercraft (Title XV Section 1547.05).
Retrieved: May 23, 2006, from Anderson’s Ohio Online Docs Web site:
http://onlinedocs.andersonpublishing.com/oh/IpExt.dIl/PORC/c20f/d1f1/d208?fn=docum
ent-frame.htm&f=templates&2.0#

39) Restrictions on Operation (829.1-748). Retrieved May 24, 2006, from the Code of
Virginia Web site: http://legl.state.va.us/cgi-bin/legp504.exe?000+cod+29.1-748

40) Safe Boating- A Boating Guide. Retrieved April 7, 2006, from Connecticut
Department of Environmental Protection Web site:
http://dep.state.ct.us/rec/boating/guide/partl_06.pdf

41) State Boating Act- Minimum Age of Operators (Title 73-18-15.3). Retrieved May 24,
2006, from Utah Code- Statutes and Constitution Web site:
http://www.le.state.ut.us/~code/TITLE73/htm/73_16025.htm

42) State Boating Safety Education Requirements. Retrieved: May 8, 2006, from National
Association of State Boating Law Administrators Web site:
http://www.nasbla.org/education_requirements.htm.

43) Strategic Research Group (2003). 2002 National Recreational Boating Survey
Report. Retrieved June 14, 2006, from the Office of Boating Safety, United States Coast
Guard Web site:
http://www.uscgboating.org/statistics/USCG_NRBS%202002-Report.pdf

Page 24 9/21/2006



44) United States Coast Guard (2005) Boating Statistics-2005.Retrieved April 7, 2006,
from the Office of Boating Safety, United States Coast Guard Web site:
http://www.uscgboating.org/statistics/Boating_Statistics_2005.pdf

45) United Stated Coast Guard (1994-2005) Boating Accident Report Database 1994-
2005. Accessed: April 7, 2006.

46) Watercraft Safety Program (Section 86B.101). Retrieved May 23, 2006, from
Minnesota Statutes- 2005 Edition Web site:
http://www.revisor.leg.state.mn.us/bin/getpub.php?pubtype=STAT_CHAP_SEC&year=c
urrent&section=86b.101

Page 25 9/21/2006



Appendix A — Decrease in Fatal Accident Rates (1995-
1999 period compared to 2000-2005 period)
Table 4. All States - Decrease in Fatal Accident Rates

Fatal Accidents Per Hundred Thousand Motorized Vessels Average Annual P-Value

Avg. 1995-1999| Avg. 2000-2005|| % Reduction in|| Average Annual Registered Motorized | vs. QP!

Fatal Accident | Fatal Accident || Fatal Accident Total Fatal Boats* States
State Rate Rate Rates Accidents
UsS 4.6 4.0 13% 509 12,010,379 -
CT 2.7 1.5 45% 2 103,325 N/A
HI 18.9 5.6 71% 1 186,119 0.16
DE 75 2.7| 65% 2 58,505 0.10
ID 9.3 4.5 52% 5 81,641 0.03
KS 3.9 1.9 50% 3 46,461 0.47
PR 4.2 2.2 47% 1 51,706 0.30
IN 3.8 2.1 47% 6 213,177 0.44
MT 6.9 3.9 43% 3 363,123 0.46
NH 2.8 1.6 41% 2 249,667 0.13
1A 2.7 1.6 40% 4 96,807 0.40
OK 7.6 4.7 38% 13 326,563 0.39
NV 121 7.5 38% 5 50,063 0.40
WV 5.9 3.7] 37% 2 14,179 0.33
uTt 9.1 6.0 34% 5 342,595 0.47
GA 5.1 3.4 33% 12 310,111 0.39
SC 5.3 3.7] 30% 16 234,791 0.34
NY 3.4 2.4 30% 14 509,330 0.24
MO 5.6 4.0 27% 15 321,812 0.43
Vi 23.8 17.9 25% 1 3,575 0.43
AR 71 5.4 25% 11 186,126 0.32
AL 71 5.4 24% 16 260,509 N/A
NC 5.2 4.0 24% 15 58,046 0.43
IL 3.9 3.0 24% 11 93,094 0.17
FL 7.2 5.5 24% 51 166,626 0.42
ND 47 3.7] 23% 2 45,792 0.28
NJ 45 3.6 20% 8 94,834 0.16
WI 2.8 2.4 15% 14 195,177 0.01
VA 6.2 5.3] 14% 13 344,981 0.37
CA 438 4.2 13% 37 565,796 0.02
KY 6.5 5.7 12% 10 75,206 0.46
NE 4.3 3.8 12% 3 72,275 0.15
RI 6.0 5.5 9% 2 54,126 0.29
OR 4.6 4.2 9% 8 32,347 0.10
X 6.2 5.7 9% 37 619,014 0.24
PA 1.5 1.4 8% 5 224,246 0.07
MS 4.0 3.8 4% 10 197,076 0.09
AK 41.7 41.3 1% 13 838,691 0.10
MN 2.0 1.9 4% 12 255,189 0.01
VT 0.0 2.4 N/A 1 35,933 0.05
AS 0.0 0.0 N/A 0 119 0.00
GU 0.0 17.6] N/A 0 2,962 0.04
MP 0.0 68.4 N/A 0 928 0.19
AZ 4.5 4.6 -4% 7 149,131 0.01
MD 4.6 4.9 -5% 9 197,125 0.01
NM 2.6 2.8 -5% 1 346,281 0.07
MA 2.9 3.1 -10% 4 145,066 0.21
LA 9.6 10.7| -12% 32 38,071 0.02
CcoO 3.0 34 -12% 3 629,885 0.06
WA 4.9 5.7 -18% 14 842,530 0.09
Ml 1.4 1.9 -30% 16 26,292 0.00
TN 3.7 5.3 -43% 13 281,978 0.03
wYy 2.9 4.3 -45% 1 312,845 0.30
OH 25 3.9 -57% 12 953,089 0.01
ME 1.9 3.7 -94% 3 113,152 0.01
SD 1.7 3.3 -99% 1 48,932 0.02
DC 4.1 26.1 -529% 0 2,650 0.06
*1995 includes all boats registered
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Table 5. States Grouped by Education Policy Type - Decrease in Fatal Accident Rates

Fatal Accidents Per Hundred Thousand Motorized Vessels Average Annual P_Value
Avg. 1995-1999| Avg. 2000-2005|| % Reduction in|| Average Annual Registergd Motorized | vs. QPI
Policy Type Fatal Accident | Fatal Accident || Fatal Accident Total Fatal Boats* St.ates

Rate Rate Rates Accidents
Date Of Birth 4.7 49 -2%)| 48 2,467,077 0.00
Age Requirement 4.2 34 18%) 38 5,812,884 0.09
PWC Only 5.4 45 16% 49 765,745 0.27
Quick Phase-In 5.7 4.2 27% 49 363,834 N/A
No Education Policy 5.3 51 4% 52 1,113,409 0.01

*1995 includes all boats registered
Note: results are considered significant at a p-value below 0.1 (or tested at a 10 percent
level of significance)

Table 6. QPI States vs. Bordering States - Decrease in Fatal Accident Rates

Fatal Accidents Per Hundred Thousand Motorized Vessels
- - % Reduction in|| Average Annual Average Annual P-Value
) Avg. 1995_1999 Avg. 2000_2005 ° . 9 Registered Motorized | vs. QPI

State Grouping Fatal Accident | Fatal Accident || Fatal Accident Total Fatal *

) Boats States

Rate Rate Rates Accidents
QPI 5.7 4.2 27% 18 363,834 0.03
Rest of U.S. 4.5 4.0 11% 491 11,646,545 0.03
Alabama 7.0 5.3 25% 16 260,509 0.04
MS, FL, GA, TN 5.6 4.7 15% 87 1,680,447 0.04
Connecticut 2.4 1.6 34% 2 103,325 0.45
NY, MA, RI 3.4 2.6 24% 21 692,467 0.45

*1995 includes all boats registered
Note: results are considered significant at a p-value below 0.1 (or tested at a 10 percent
level of significance)
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Appendix B — Decrease in Fatality Rates (1995-1999
period compared to 2000-2005 period)
Table 7. All States - Decrease in Fatality Rates

Fatalities Per Hundred Thousand Motorized Vessels Average Annual P-Value
Avg. 1995-1999| Avg. 2000-2005( % Reduction in|| Average Annual | Registered Motorized | vs. QPI
State Fatality Rate Fatality Rate || Fatality Rates || Total Fatalities Boats* States
uUs 5.3 4.5 15% 588 12,010,379 -
DE 7.8 24 69% 2 46,461 0.10
HI 17.9 7.8 56% 2 14,179 0.16
wv 75 34 55% 3 58,505 0.33
ID 9.4 4.4 53% 5 81,641 0.03
1A 3.0 1.5 52% 4 186,119 0.40
PR 4.9 2.6 48% 2 51,706 0.30
AK 70.5 39.8 44% 17 32,347 0.10
SC 6.4 4.0 38% 18 363,123 0.34
KS 4.2 2.6 38% 3 96,807 0.47
NC 6.3 4.0 37% 17 342,595 0.43
CT 3.0 1.9 37% 2 103,325 N/A
NV 14.2 9.1 36% 6 58,046 0.40
MO 6.5 4.3 34% 17 321,812 0.43
GA 53 3.5 34% 13 310,111 0.39
IN 4.0 2.7 33% 7 213,177 0.44
MT 7.2 4.9 33% 3 50,063 0.46
NY 4.2 2.9 31% 17 509,330 0.24
VA 8.1 5.7] 30% 16 234,791 0.37
AL 7.8 5.6 29% 17 260,509 N/A
NH 2.7 1.9 29% 2 93,094 0.13
FL 8.1 5.8 28% 58 838,691 0.42
AR 7.7 5.7 27% 12 186,126 0.32
uT 9.1 6.8] 26% 6 75,206 0.47
OK 8.1 6.1 25% 16 224,246 0.39
KY 8.0 6.2 22% 12 166,626 0.46
PA 1.7 1.4 20% 5 326,563 0.07
IL 4.2 3.4 19% 13 344,981 0.17
MA 3.7 3.0 18% 5 145,066 0.21
ND 6.0 5.0 18% 2 45,792 0.28
TX 7.6 6.3] 17% 43 619,014 0.24
OR 5.5 4.7 14% 10 195,177 0.10
AZ 5.9 5.2 11% 8 149,131 0.01
NE 4.6 4.1 9% 3 72,275 0.15
MS 4.8 4.5 8% 11 249,667 0.09
Wi 29 2.8 6% 16 565,796 0.01
CA 5.1 5.0 2% 42 842,530 0.02
AS 0.0 0.0 N/A 0 119 0.00
GU 0.0 20.5 N/A 0 2,962 0.04
MP 0.0 79.7 N/A 0 928 0.19
NM 3.1 3.2 -3% 2 54,126 0.07
MN 2.2 23 -5% 14 629,885 0.01
NJ 4.2 4.4 -6% 9 197,076 0.16
WA 6.2 6.5) -6% 16 255,189 0.09
wy 6.2 6.8 -9% 2 26,292 0.30
RI 5.9 6.6 -12% 2 38,071 0.29
LA 10.9 12.4 -14% 37 312,845 0.02
Mi 1.8 21 -16% 19 953,089 0.00
Cco 3.5 4.1 -18% 4 94,834 0.06
MD 5.0 5.9 -19% 11 197,125 0.01
TN 4.7 6.0 -27% 15 281,978 0.03
VI 19.0 24.9 -31% 1 3,575 0.43
OH 3.2 4.3 -32% 13 346,281 0.01
ME 24 4.1 -72% 4 113,152 0.01
SD 1.7 4.2 -145% 2 48,932 0.02
VT 1.1 3.0 -181% 1 35,933 0.05
DC 3.3 30.4 -817% 0 2,650 0.06
*1995 includes all boats registered
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Table 8. States Grouped by Education Policy Type - Decrease in Fatality Rates

Fatalities Per Hundred Thousand Motorized Vessels

Average Annual P-Value

Policy Type Avg. 1995-1999| Avg. 2000-2004 % Reduction in|| Average Annual | Registered Motorized | vs. QPI

Fatality Rate | Fatality Rate || Fatality Rates || Total Fatalities Boats™ States

Date Of Birth 55 5.6 -1%) 55 2,467,077 0.01
Age Requirement 5.0 3.9 22%) 44 5,812,884 0.12
PWC Only 6.6 49 27%) 57 765,745 0.44
Quick Phase-In 6.5 45 30%) 54 363,834 N/A
No Education Policy 6.5 6.0 8% 65 1,113,409 0.01

*1995 includes all boats registered
Note: results are considered significant at a p-value below 0.1 (or tested at a 10 percent
level of significance)

Table 9. QPI States vs. Bordering States - Decrease in Fatality Rates

Fatalities Per Hundred Thousand Motorized Vessels

Average Annual P-Value

State Grouping Avg. 1995-1999 | Avg. 2000-2004 | % Reduction in| Average Annual | Registered Motorized | vs. QPI
Fatality Rate Fatality Rate || Fatality Rates | Total Fatalities Boats™ States

QPI 6.5 4.5 31% 20 363,834 0.05
Rest of U.S. 5.3 4.5 15% 570 11,646,545 0.05
Alabama 7.8 5.6 29%) 18 260,509 0.07
MS, FL, GA, TN 6.5 5.2 19% 97 1,680,447 0.07
Connecticut 3.0 1.9 37% 2 103,325 0.49
NY, MA, RI 4.2 3.1 25%) 25 692,467 0.49

*1995 includes all boats registered
Note: results are considered significant at a p-value below 0.1 (or tested at a 10 percent
level of significance)
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Appendix C — Calculation of Statistical Significance

Table 10. P-Value Calculation - Decrease in Fatality Rates

r QP Rest of U.S. %ﬁ;f’:{ga;‘; Yr QP Rest of U.S. Pg;;ﬁRgzt)e P-value
1995 5.05 7.64 0.41 2000 3.64 3.96 0.12
1996 6.39 459 1.80 2001 468 3.46 1.22
1997 5.55 459 0.96 2002 3.81 4.51 -0.71 Pre vs. Post
1998 6.60 432 228 2003 437 3.99 0.38 Phase-In
1999 4.93 4.15 0.78 2004 430 3.82 0.48
- - - 2005 4.04 3.97 0.08
AVG 5.70 1.46 1.25 AVG 118 3.95 0.22 0.02
Alabama  MS, FL, GA, TN Pre (Rate Yr Alabama  MS, FL, GA, TN Host(Rate P-value
Yr Change) Change)
1995 5.60 5.74 0.86 2000 758 7.16 0.43
1996 7.71 5.82 1.90 2001 5.80 4.18 1.62
1997 7.24 5.66 1.58 2002 4.60 4.57 0.04 Pre vs. Post
1998 6.88 5.45 1.42 2003 5.80 4.92 0.88 Phase-In
1999 6.44 5.43 1.01 2004 6.15 5.75 0.40
- - - 2005 457 4.92 -0.36
AVG 5.07 5.62 1.35 AVG 5.25 2.75 0.50 0.02
v Connecticut NY, MA, RI Pre (Rate Yr Connecticut NY, MA, RI Post (Rate P-value
r Change) Change)
1995 T.01 7.85 384 2000 T.95 2.07 ~0.32
1996 2.99 2.23 0.76 2001 1.91 210 -0.19
1997 1.02 3.35 2.32 2002 1.87 3.31 -1.45 Pre vs. Post
1998 5.89 3.30 2.59 2003 0.93 3.16 2.23 Phase-In
1999 0.99 3.52 253 2004 0.00 2.24 2.24
- - - 2005 2.77 2.56 0.21
AVG 2.38 3.45 ~1.07 AVG 157 2.61 -1.04 0.49
Note: results are considered significant at a p-value below 0.1 (or tested at a 10 percent

level of significance)
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Appendix D — Types of State Boating Safety Education

Policies

Table 11. Age Requirement and No Education States

Effective
State Date Age Requirement Boat

CcO 01/01/1998 14-15 YOA MB

FL__| 10/01/2001 <22 YOA MB >9 HP
12-13 YOA Sonin KEY:

GA | 07/01/1998 14-15 YOA PWC HP | Horsepower
IA 07/01/2003 12-17 YOA MB>10 HP MB ';,"::gg?\gf‘t
L | 07/29/1999 12-17 YOA MB PWC | Wateroraft
IN__| 01/01/1996 15 YOA MB>10 HP s | saiboat

MB>10 HP YOA | Years of Age

KY 01/01/1999 12-17 YOA PWC

12-15 YOA; MB;

MA 04/09/1990 12-17 YOA PWC
MI 05/24/1995 12-15 YOA MB>6 HP

MN 01/01/1991 12-17 YOA MB>25 HP
MT 05/01/2000 13-14 YOA MB>10 HP
ND UNKNOWN 12-15 YOA MB>10 HP
NE 01/01/2004 14-17 YOA MB

ALL AGES; PWC;

NY 01/01/2000 10-17 YOA MB

MB>10HP;
SB>16' &
OK 01/01/2007 12-15 YOA PWC
SC 05/06/1997 <16 YOA MB>14 HP
MB>10 HP
TX 09/01/1997 <18 YOA & SB>14'
Effective
State Date No Requirements Boat

AK

AS
AZ

CA

GU
HI
MP
SD

WY
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Table 12. Date of Birth, PWC Only, and Combination States

State Effective Date Date of Birth Boat
AR 01/01/2001 B 1/1/1986 MB
DE 01/01/1994 B 1/1/1978 MB
LA 07/01/2003 B 1/2/1988 MB>10 HP
MD 07/01/1988 B 7/1/1972 MB

MB & SB
MO 01/01/2005 B 8/29/1984 >12'
MS 07/01/1997 B 6/30/1980 MB
NM 01/01/2007 B 1/1/1989 MB
NV 01/01/2003 B 1/1/1983 MB>15 HP
OH 01/01/2000 B 1/1/1982 MB>10 HP
PA 01/01/2005 B 1/1/1982 MB>25 HP
PR 01/01/2001 B 7/1/1972 MB
RI 07/02/1999 B 1/1/1986 MB>10 HP
TN 01/01/2005 B 1/2/1989 MB>8.5 HP
VT 07/01/1991 B 1/2/1974 MB

WV 01/01/2001 B 12/31/1986 MB

State Effective Date PWC Only Boat
ME 06/30/2006 16-17 YOA PWC
NC 06/30/2000 12-15 YOA PWC
) 07/01/2002 12-17 YOA PWC
VA 01/01/1999 14-15 YOA PWC
VI UNKNOWN <18 YOA PWC

State Effective Date Combo Boat

RENTAL
ID 07/01/1996 ALL AGES PWCS ONLY
B 1/1/1989 but
KS 01/01/2001 only <21 YOA MB & SB
Late Summer 12-15 YOA,;
Wi 2006 B 1/1/1989 MB
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Table 13. Quick Phase-In and Combination States

Effective
State Date Quick Phase-In Boat
Start-
04/28/1994;
End- 12 YOA through
AL 04/28/1999 B April 28, 1954 | MB
Start-
11/24/1992;
End-
CT 10/1/1997 ALL AGES MB, SB>19.5'
DC UNKNOWN ALL AGES ALL VESSELS
Start-
01/01/2002; ALL AGES--
End- phase in by
NH 01/01/2008 1/1/2008 MB>25 HP
Start-
01/01/2003; ALL AGES--
End- phase in by
OR 10/23/2009 10/23/2009 MB>10 HP
Start-
01/01/2008; Individuals born
End- before 01/01/1955
WA 01/01/2016 are exempt MB
Effective
State Date Combo Boat
MB<1 HP or
13-15 YOA 12 volts
MB 12' + in
length & <10
NJ 06/01/2008 13-15 YOA HP
B 1/1/1979; MB>10 HP
ALL AGES; PWC
ALL AGES SB>12'
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Appendix E — Policy Summaries for Quick Phase-In
States

Alabama

The Roberson/Archer Act of 1994 requires that residents who operate motorized vessels
(does not apply to sailboats, rowboats, or canoes) in Alabama must first obtain an
Alabama Boater Safety Certification. Residents that were 40-years old or older by April
28, 1994 are exempt. Additionally, no person under the age of 12 may operate a
motorized vessel of any type. Residents had a 5-year “phase-in” period, from the time
that the Act was passed in1994, to obtain an Alabama Boater Safety Certification. The 5-
year period ended on April 28, 1999. Residents may obtain an Alabama Boater Safety
Certification by passing a written exam or presenting proof of completing an approved
course in boating safety. The exams are offered at the Alabama Driver’s License
Examining Offices and they contain twenty-five (twenty correct is passing) questions on
rules of the road, laws, safety equipment, and waterways marking. Alabama Boater
Safety Certification appears as a “V” endorsement placed on the automobile driver’s
license or a “Vessel Only” license is issued for non-automobile license holders. Alabama
Boater Safety Certification can be cancelled, suspended, or revoked ($50 reinstatement
fee along with meeting other requirements).

Connecticut

Effective November 24, 1992, operators of motorboats and sailboats 19.5-feet or longer
must obtain a Safe Boating Certificate from the Department of Environmental Protection.
There was a 5-year “phase-in” period that began with those individuals who were twenty
and younger and ended with the requirement that those forty and older obtain certificates
by October 1, 1997. Likewise, operators of personal watercraft, regardless of state
residency, must obtain a Certificate of Personal Watercraft Operation (Connecticut
recognizes certificates from New York, Massachusetts, and Rhode Island). Individuals
must pass an approved basic boating course with an exam or pass an equivalency exam
(50 question multiple choice test) to apply for their Safe Boating Certificate. Personal
watercraft operators are also required to pass an approved personal watercraft course (or
combination course) to apply for a Certificate of Personal Watercraft Operation. These
certificates are wallet-sized cards that need to be aboard the vessel at all times. No
person under the age of twelve shall operate a vessel with greater than 10 horsepower
unless they are accompanied by an individual that is 18 or older and both are carrying
certificates of operation. After March 9, 2004, no person under the age of 16 may
operate a personal watercraft without onboard supervision of an individual aged 18 or
older (both carrying certificates of operation). Violation of these requirements can result
in fines ranging between $60 and $250.
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New Hampshire

7 year “phase-in” period was initiated January 1, 2002 for those born on or after January
1, 1983. Operators of motorboats greater than 25 horsepower or personal watercraft
operators must obtain a Safe Boater Education Certificate (all ages by January 1, 2008).
The certificate can be obtained by completing a boating safety course or equivalency
exam approved by the New Hampshire Marine Patrol or a National Association of State
Boating Law Administrators (NASBLA) approved course of another state. The
equivalency exam is 75 questions (80% correct passes) and it is offered on-line for $15.
The certificate must be carried on board. No person under the age of 16 may operate a
personal watercraft. No person under the age of 16 may operate a motorboat greater than
25 horsepower without onboard supervision of an individual aged 18 or older (carrying a
certificate of operation).

Oregon

In 2003, operators thirty-years old and younger were required to carry a boater education
card when operating motorized vessels greater than 10 horsepower. The age cut-off
increases by ten each subsequent year resulting in a requirement that all boaters seventy-
years old and younger must carry a boater education card by 2008 and in 2009 all boaters
must meet the card carrying requirement. A person (12 years old and older) may obtain a
boater education card by passing an approved boating safety course with an examination
or the equivalency exam (seventy-five questions). Citations for non-compliance with the
Mandatory Education Law are $94.

New Jersey

Legislation was passed on January 9, 2006 and signed by Governor Codey that requires
all boaters to pass a boating safety course. Individuals 16 years of age or older shall not
operate a power vessel, including a personal watercraft, on the waters of this State
without having completed a boat safety course approved by the Superintendent of State
Police in the Department of Law and Public Safety. Initially, mandatory boating safety
education is required for persons born after December 31, 1978. The age cut-off
increases yearly by ten-year age increments until all operators will be required to have
completed a boating safety course by June 1, 2009. Operators will be required to
complete a boating safety course with an examination or an equivalency exam (for
experienced boaters). Violation of these requirements can result in fines ranging between
$100 and $500.

Washington

Boater safety education course legislation in Washington State was signed into law by
Washington Governor Christine Gregoire May 11, 2005. It will require completion of a
basic boating class, or passage of an equivalency exam, to obtain a Boater Education
Card. The Boater Education Card will be required for operation of a boat with 15
horsepower or more. The “phase-in” period will begin on January 1, 2008, when boaters
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20 years of age and younger will be required to obtain their Boater Education Card. The
phased-in period for compliance will continue until 2016 for various age groups. Boaters
born before January 1, 1955 will be exempt.
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