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Every summer there are heartbreaking news stories of fun family boating days,
weekends, and vacations that expectantly end in sudden and extreme tragedy
when someone goes in the water at a marina for a quick, refreshing swim (or
minor boat maintenance task) and never comes out. However, many experienced
boaters, as well as casual guests are still not aware of the inherent danger of
swimming in marinas and/or around powered docks due to ESD (Electric Shock
Drowning). This Sailing Safety Article focuses on awareness and education for
these ESD dangers and provides references for additional information.

Despite safety oriented designs, regulations, new equipment, and periodic
inspections, boat marinas are potentially dangerous locations for swimming due to
the co-location of water and electricity, especially in fresh water (which conducts
electricity more poorly than salt water, and thus makes the swimmer more
electrically conductive than the surrounding water).

What might be only a minor, non-lethal electrical shock on land, quickly becomes
deadly in the water, even for the most experienced or strongest swimmers. The
nature of the risk and tragedy is that an electrical shock can very quickly paralyze
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(or partially paralyze) a swimmer’s muscles, lead to panic, unconsciousness, and
silent drowning; often right in front of friends and family who are rendered
helpless to rescue them and/or that are also killed trying. As little as 1-10
milliamps of AC current can be dangerous/deadly when swimming in water.

The root cause of the problem can arise from a non-compliant power installation,
an incorrectly performed maintenance repair, damaged/worn/corroded land-side
equipment, an incorrect shore-power connector, and/or similar failures on nearby
boats in the marina/water as depicted in the picture below. Often there is no-
warning as many things seem to be working fine on-shore and aboard the boat.
However, electrical current may be “leaking” into the water. As a swimmer, there
is no way to be assured that “everything” and all boats around you in a marina are
correct and safe (even if it was “ok” yesterday, or just 20 minutes ago, or two
dock slips over, etc). Often there is no initial feeling of electrical charge for the
swimmer in the water, giving a false sense of safety,; and/or it can be triggered
when a piece of equipment on nearby boat turns on (battery charger, etc).
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Note: The water now carries ALL the
fault current since the grounding
conductor is broken

The only safe way is to stay out of the water in a marina (or near a powered
dock). If you must go in, be sure you are “wearing” a life preserver (you may not
even be able to hold-on to a throw-ring if shocked), always have an on-shore
observer, and disconnect all nearby shore power connections if possible.
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As a boat owner/skipper, you should always warn
guests of the danger of ESD in marinas. Risks to 3
others can also be minimized by having an equipment DANGER!
leakage circuit interrupter (ELCI) on your boat’s shore-
cord inlet. Just like the ground fault circuit interrupters
(GFCI) outlets in your boat galley or home kitchen, an
ELCI measures the current flowing through the two or
three wires that bring power in and out of your boat.
The net current of the wires should always be zero.
Any imbalance means electricity is leaking somewhere
— which is never good. If/when detected, the ELCI will
shut off shore power to the boat in the blink of an eye.

-0

For more information, refer to the links below:

http://www.boatus.com/seaworthy/magazine/2013/july/electric-shock-
drowning-explained.asp

http://files.esfi.org/file/Boating-And-Marina-Toolkit-3897.pdf

http://www.electricshockdrowning.org/esd--fag.html

http://www.boatingmag.com/key-ways-to-prevent-electric-shock-drowning

https://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=4&ve
d=0ahUKEwju2bXhgqgTTAhXh44MKHbT-
AZAQFgg5MAM&url=http%3A%2F%2Fwww.nfpa.org%2F~%2Fmedia%?2F15
668590293D419C85CF9144036C59F4.pdf&usg=AFQjCNHVfnytyOTPkB1j2Ad
TLTPE ahehQ

If you have any questions, please contact us at safety@byc.com,
macchair@byc.com, office@byc.com or through the BYC office @ 313-822-1853

Note: The purpose of this article is to highlight concepts for how you and your crew can race as
safely as possible. As always, ultimate responsibility for the safety of the crew and the decision
whether to race or to stop racing is that of the skipper (RRS4, MSR2). This email is meant a
courtesy only and you should always refer to the Notice of Race, Sailing Instructions and Safety
Regulations, which govern the race.
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