
Cold hard facts of 
Drowning 
Cold hard facts of 
Drowning 

DRYA 2021 Captain Chris Stevens 9CR ASCDRYA 2021 Captain Chris Stevens 9CR ASC



What’s The Plan TonightWhat’s The Plan Tonight

• Background to the 
Strategic Plan and 
relevant statistics

• “Take home” messages

• Life jackets

• Boating under the 
influence

• Search Patterns used 
by the USCG
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The Recreational Boater Safety 
Strategic Plan

The Recreational Boater Safety 
Strategic Plan

• The 2017-2021 plan has been written and 
approved

• It is a “high level” plan, details (to be included in 
operational annex [OA]) now under development

• Three teams working on Operational annex

– Education, training, and outreach

– Policies, regulations, and standards

– Data 
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Some core conceptsSome core concepts

• Stress on evidence-
based decision 
making (PHA)
– More and better data

– New analyses and 
data displays

• Knowns, known-
unknowns, and un-
known unknowns
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Surveillance: Problem 
definition

Identification of risk factors: 
What are the causes?

Intervention Evaluation: 
What works?

Implementation: Who does 
what?



Data in this presentation 
focused on fatalities

Data in this presentation 
focused on fatalities

• In principle, the social costs of recreational 
boating accidents includes those related to 
fatalities, non-fatal injuries, and property 
damage

• We focus on fatalities because these are 
known with the greatest accuracy

• In the longer term it is desirable to develop 
better data on injuries and property 
damage—this is not easy 5



Progress over the yearsProgress over the years
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Can we
sustain

progress?



Boating fatalities by 
cause of death 2019
Boating fatalities by 
cause of death 2019
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Boating fatalities by
type of boat 

Boating fatalities by
type of boat 
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~85% of victims were
not wearing life jackets

Drowning accounts for ~ 70% of
boating fatalities in a typical year



2019 Stats2019 Stats
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Open motorboats account for 
majority of drownings 

Open motorboats account for 
majority of drownings 
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Accident types by boat type
Vessels

Accident types by boat type
Vessels
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Do intervention
strategies 
need to be
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The story is different
for fatalities

The story is different
for fatalities
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Clear differences
by boat type, but

capsizing and
falls overboard
account for the

major proportion



Fatalities by boat 
length 

Fatalities by boat 
length 
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Fatalities greatest
on small boats

Proportion of
drownings greatest 
on boats < 16 ft.



Non-powered craft accident including sailing vessels 
underway under sail only 

trends 2005-2019

Non-powered craft accident including sailing vessels 
underway under sail only 

trends 2005-2019
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Data non powered and sailing 
vessels underway (Sailing)

Data non powered and sailing 
vessels underway (Sailing)
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Night boating is 
more dangerous 
Night boating is 
more dangerous 

17% Accidents that are fatal



Reasons why night boating is 
more dangerous

Reasons why night boating is 
more dangerous

• Visibility impairments (impacts on 
collisions and allisions)

• Generally lower traffic densities (reduced 
possibility of external assistance)  

• Greater likelihood that operator is boating 
under the influence (impaired judgment, 
balance, decision-making, and lower 
likelihood of wearing a life jacket)
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Primary contributing factors
for boating accidents

Primary contributing factors
for boating accidents
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Human
factors

Environmental
Factors

Mechanical
Factors



Importance of human 
factors 

Importance of human 
factors 
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Environmental factors
and drownings 

Environmental factors
and drownings 
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Facts relative to environmental 
factors: drownings 

Facts relative to environmental 
factors: drownings 

• Nearly 50 percent of drownings occurred on lakes, 
ponds, reservoirs, dams, and gravel pits—only 8 
percent occur on the gulf, Great Lakes, or oceans 

• When water conditions were known: 75 percent of 
drownings occurred on waters with wave heights 
less than 2 feet—50 percent with wave heights less 
than 6 inches 

• When wind conditions were known: 58 percent of 
drownings occurred with wind conditions described 
as none or light (< 6 mph)
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Facts relative to environmental 
factors: drowning 2008-2017

Facts relative to environmental 
factors: drowning 2008-2017

• When visibilities were known: 82 percent of 
drownings occurred under conditions described 
as “good visibility,” and

• When water temperatures were known: 61 
percent of drownings occurred at water 
temperatures > 60 degrees Fahrenheit and 45 
percent when the temperature was 70 degrees 
or more; only 2.7 percent when water 
temperatures were less than 39 degrees
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Facts relative to environmental 
factors 

Facts relative to environmental 
factors 
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Mental image Reality



“Top ten” individual 
contributing factors 
“Top ten” individual 
contributing factors 
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Substance impairment 
is the leading contributing

factor in 
boating fatalities



“Take home” facts“Take home” facts

• We have made 
progress, but more 
remains to be done

• Drowning is the major 
cause of fatalities; 85% 
of victims not wearing 
life jackets

• Small boats account for 
majority of fatalities

• Capsizing and falls 
overboard account for 
majority of fatalities

• Non-powered craft 
account for increasing 
share of fatalities

• Most fatalities occur in 
relatively benign 
environmental conditions

• Human error accounts for 
about 2/3rds of fatalities

• BUI is the largest single 
contributing factor to 
fatalities 26



ImplicationsImplications

• We need to figure out ways (outreach, 
regulation) to convince boaters to wear life 
jackets—at least on smaller boats

• We need to reduce prevalence of alcohol 
consumption on the water and we need 
better data on alcohol involved accidents

• We need a better understanding of human 
factors and paddlecraft accidents
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LIFE JACKETSLIFE JACKETS

28



Life jacket basicsLife jacket basics

• Life jackets do not prevent accidents, but 
substantially increase the likelihood of 
survival in the event of capsizing or falls 
overboard

• It is difficult to predict the circumstances 
where life jackets will be required 
beforehand, and therefore,

• Life jackets need to be worn, not just 
carried—particularly for small boats

29



30

Life jacket wear rates: 
all boats excluding PWCs

What will it
take to move
the needle
for adults?
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Life jacket wear: 
glimmers of hope

Results for adults (PWC excluded)



Wear rates by age 2015
(excluding PWCs)

Wear rates by age 2015
(excluding PWCs)

• Children subject to 
mandatory wear 
requirements

• Do teen-agers view 
freedom from legal wear 
requirements a “rite of 
passage?”

• Adults: the primary 
behavioral target group
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3333

Studies show that increased wear rates
could reduce boating fatalities dramatically



Efficacy of life jacket wear
supported by numerous studies

Efficacy of life jacket wear
supported by numerous studies

• Cummings et al. (2010) matched cohort 
design U.S.: authors estimated that wearing a 
life jacket reduced the risk of drowning by 
49% (95% CI 26% to 65%)

• Maxim (2010) U. S.: For open motorboats, 
canoes, kayaks, and rowboats the 
incremental lives saved if wear rates could be 
increased to 70% were estimated to be 
approximately 125 annually, a 34% reduction 
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Efficacy of life jacket wear
supported by numerous studies

Efficacy of life jacket wear
supported by numerous studies

• Gungor and Viauroux (2014) U. S.: the expected 
number of drownings per vessel would decrease 
by about 80% if the operator wears a life jacket

• O’Connor and O’Connor (2005) Australia: 
probability of surviving was 34/50 = 0.68 (95% 
CI 0.5317 - 0.8007)  if the person was wearing a 
life jacket compared to 128/257 = 0.50 (95% CI 
0.4355 - 0.5607) if not

• Bugeja et al., (2014) Victoria Australia: 67% 
decrease in drownings after regulation requiring 
life jacket wear went into effect 35



Studies on attitudes 
towards life jacket wear

Studies on attitudes 
towards life jacket wear
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Why don’t adults wear
life jackets?

Why don’t adults wear
life jackets?

• Boating is believed to 
be “safe enough”

• Life jackets are not 
comfortable

• Life jackets are un-
attractive

• Wearing a life jacket 
is a sign of fear

• I’m a good swimmer

• I can anticipate 
situations where life 
jackets might be 
needed—or don one 
in the water if I fall 
overboard

• Life jackets won’t 
save my life

• Many of these are 
factually incorrect!
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What’s been done to date?What’s been done to date?

• Mandatory life jacket wear policies
– In Australia and Ireland

– In certain seasons in seven US states (CT, 
MA, MD, ME, NY, PA, and WV)

– In certain bodies of water (e.g., USACE)

– For certain types of craft (PWC)

– For people of certain ages (youth)

• Outreach programs (e.g., PSAs, life jacket 
loaner stations, social media)
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BOATING UNDER THE 
INFLUENCE



BUI basicsBUI basics

• Alcohol consumption impairs balance, 
judgement, coordination and slows reaction time

• Alcohol consumption increases the likelihood of 
an accident and lowers the chance of survival 
after an accident

• Alcohol consumption lowers likelihood of wearing 
a life jacket

• Alcohol consumption increases the risk ratio for 
fatalities at levels well below present BUI legal 
limits (Smith et al., 2001)
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Risk ratios (Smith et al., 2001)Risk ratios (Smith et al., 2001)
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• Some points on 
this graph
– BAC 0.03; RR = 

2.2
– BAC 0.05; RR = 

3.7
– BAC 0.08; RR = 

7.1
– BAC 0.10; RR = 

10.4 



This will happen this yearThis will happen this year

• Increased enforcement

• More publicity of 
enforcement efforts

• Prohibitions on certain 
waters

• Outreach efforts

• Research

• Target All Vessels
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Why is it a hard problem?Why is it a hard problem?

• Social acceptability of drinking and boating

• Lack of success of certain strategies (e.g., 
utility of “designated driver”)

• Difficulty of enforcement efforts—you can’t 
have enforcement 24/7 on all bodies of 
water

• Emerging issue—drug use
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ChallengesChallenges

• Life jacket wear:
– There is strong evidence that fatalities could be 

substantially reduced if wear rates were higher

– Regulatory options may be difficult to implement 
on national level

– USACE and several states efforts noteworthy

– Outreach efforts; limited success for adults—
how can we make these more effective?
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ChallengesChallenges

• BUI:
– BUI is largest single contributing factor to 

recreational boating fatalities

– Difficult to measure accurately—we need 
better data on alcohol as contributing factor in 
accidents/fatalities (ERAC efforts useful)

– Role of alcohol probably understated

– Better data on drugs necessary
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Other issues/topicsOther issues/topics

• Can we increase the extent and 
effectiveness of boater education?
– Not all boaters required to take boating 

courses

– Presently no requirements for on-the-water 
skills training

– Should content of boating courses be changed 
to include or focus on risk management?

46



47



48

Over the last three years (2018­2020), Congress has passed two laws requiring, 

first, that manufacturers install engine cut­off switches on recreational vessels 

and, second, that recreational vessel operators use those engine cut­off 

switches. 

The laws that have placed these requirements on recreational vessel 

manufacturers and recreational vessel operators are found in: 

United States Code (USC) 

as opposed to the 

Code of Federal Regulations (CFR) where these types of requirements are 

typically found. 

These are federal laws and not enforceable by state and local marine officers 

at this time.
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PURPOSE:

These new laws will improve safety for all 

recreational boaters by reducing the potential 

for propeller injuries to recreational vessel 

operators, other users of the nation’s 

waterways, and marine law enforcement 

officers responsible for responding to runaway 

boats.



What do they look like ?What do they look like ?
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More specifically, Section 503 of the LoBiondo Coast Guard 

Authorization Act of 2018 

created 46 USC 4312 to require a manufacturer, distributor, or 

dealer 

that installs propulsion machinery and associated starting 

controls on a 

covered recreational vessel 

(less than 26 feet long and capable of 115 pounds of static thrust 

= appx. 3 HP) 

to equip the vessel with an ECOS per compliant with ABYC 

Standard A­33. 
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This law went into effect on December 4, 2019 one year after 

the 2018 CGAA 

was enacted and is referred to as the “installation 

requirement.”

Section 8316 of the National Defense Authorization Act of 2021 

amended 46 USC 4312 to require individuals operating those 

recreational vessels 

covered by the installation requirement to use ECOS links, 

except if the main helm is within an enclosed cabin 

or the vessel does not have and is not required to have an ECOS. 
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It provides a penalty of $100, 
$250, and $500

for the first, second, and third
offenses, 

respectively. 
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The law goes into effect on April 1, 2021. 

This requirement is referred to as the “use 

requirement.” The seven States listed below have ECOS 

laws: • Alabama

• Arkansas

• Illinois

• Louisiana

• Nevada

• New Jersey

• Texas
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The Coast Guard will be contacting those states to 

discuss those laws this coming month. 

Federal law preempts States from enacting or 

enforcing a law on a subject that is different 

from a federal law on the same subject. 

However, the Coast Guard has the authority to provide 

an exemption from preemption 

if recreational vessel safety is not adversely affected, as 

when a state law is close enough 

to the federal law and does not adversely affect 

recreational vessel safety.
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How can the date of manufacture be determined?

HIN 
(Hull Identification Number)

12 Characters in Length
The HIN is usually found on the starboard outboard 

side of the transom, 

but can also be found on the boat’s certificate of 

number (i.e., registration).
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Characters 11 and 12 of the HIN represent the 
model year.

Characters 9 and 10 represent the date of 
certification of the boat. 

Character 9 represents the month, A-L for 
January-December, respectively. 

The 10th character represents the year of 
certification, 

with the last digit corresponding to the last digit of 
a specific year (e.g., “0” = 2020).
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For a model year 2020 boat to be required to have an 
ECOS installed, it would have an “A0” – “G0” certification 

date for the 9th and 10th characters of the HIN, and “20” for 
the 11th and 12th characters of the HIN. Please note that a 
“0” as the 10th character of the HIN could represent 2010 
or any other year ending in a “0” including 2020, which is 

why the model year represented by the 11th and 12th 
characters must be considered (e.g., “A010” would 

represent a boat certified in January 2010, and “E000” 
would represent a boat certified in May 2000.)
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Want to Learn More About the LawWant to Learn More About the Law

Google

• LII U.S. Code Title 46 
Subtitle II Part B CHAPTER 
43 § 4312

• 46 U.S. Code § 4312 -
Engine cut-off switches
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6161

HOW DO WE FIND YOU SO RESCUE HAPPENS 



USCG APPUSCG APP
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Another way is Search PatternsAnother way is Search Patterns
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