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current boat does or their new boat is going to do. S# is a
way to be a little more scientific in layman’s terms. This
gives us a better tool to clearly showcase performance with-
out having to go to the model tank, measure resistance fac-
tors, plot results, correlate them to full scale, and then do
VPPs on top of all that. A picture says a thousand words, and
this seems to do a pretty good job.

You will also see in the data table and in the charts a calcu-
lation and plot of Ted Brewer’s Motion Comfort Ratio (MICR)
plotted against S#. (See sidebar for MCR.)

You are all free to use this database and spreadsheet as you
please. You may add to it as you do your own designs or re-
view the designs for others. You may change it around and
expand it however you want. You may do other analyses and

manipulate the data at your will. Send it to your friends, fel-
low designers and fellow sailors. Pass it around. Discuss it.
Use it. The S# is for the public domain, and | hope it adds to
our better understanding of sailboat performance. Time will
tell.

Eric Sponberg is a naval architect specializing in small craft
design in St. Augustine, FL. He has long been a proponent of
sailing yachts with free-standing rigs, his latest design being
the new Globetrotter 66. Sponberg holds a degree in naval
architecture from the University of Michigan, a Professional
Engineer's license in Connecticut, and a Chartered Engi-
neer's license in the United Kingdom. His website is:
www.sponbergyachtdesign.com

Ted Brewer’'s Motion Comfort Ratio (MCR):

Displacement,ib.

MCR =
(0.65 X (0.7LWL, ft. + 0.3LOA, ft.) x (Beam, ft.)

tended to rule in or out boats for cruising in any way.

1.333 )

Brewer created this formula as a method for approximately gauging the comfort of a boat at sea. Higher values are more
comfortable but are usually associated with heavy vessels. Typical MCRs vary from around 5.4 for a Lightning daysailer, to
42 for the Whitby 42 (Brewer cruising design), to in the low 30s for a Bob Perry Valiant 40, and around 60 for a heavy
Colin Archer double ender. MCR-is a handy rough-guide “screening” and comparison number. It, in and of itself, is not in-

(ELCI) device on boats (already required by code for land-
based damp environments such as bathrooms, kitchens, hot
tubs, etc.).

In our situation, if the 120V AC ground wire had been
bonded to the metal components on the boat (i.e. the nega-
tive side of the battery), the energizing of the 12V DC system
with the 120V AC would have most likely tripped off the
shore power breaker, severing electrical current flow.

Or, if a Ground Fault Circuit Interrupter (GFCI) breaker had
been installed by the marina ahead of the boat’s shore
power, even 10 mA of current would have tripped it off. So,
bottom line—if the boat had been properly wired with an
ELCI device or the marina placed a GFCI in front of the shore
power cord, our son would still be alive today.

Once adopted and impiemented on a vessel, the ELCI de-
vice, along with ABYC E-11 compliance, coupled with other
pertinent ABYC electrical standards, will significantly reduce
the odds of an electrically induced death because of an on-
board wiring problem. Following standards will not only keep
people on the boat electrically protected, but those in the
water around the boat will be safe as well. After the acci-
dent, GFCI breakers were installed on each of the marina’s
shore power distribution points. The only probiem has been
with new people coming to the marina, who have tried to
bypass the GFCI because their boats have electrical faults
and they're tired of resetting breakers.

My business partner and | did extensive research into this
issue and have conducted seminars for law enforcement
personnei and local, national, and international marine in-
vestigators. We also serve as a resource for several agencies
if there is a suspicion that electricity might be a factor in a
drowning. Our intent is to set up a website giving technical
information on the functioning of electrical currents in fresh-
water. If this information had been available to us we wouid
not be still grieving the loss of our son. If my story doesn’t
say anything else, understand that a relatively simple fix
could have prevented years of pain.

Editors Note:

Thanks to Kevin Ritz’s hard work and to the dedication of
ABYC's staff and project technical committee (PTC) mem-
bers, the requirement for ELCIs is going into effect on July
31, 2010.

[This article originally appeared in Boat/US Seaworthy Vol.
27 No.4 October 2009.]

For more information on his article, contact:
Kevin Ritz: kevintritz@gmail.com

ABYC « 613 Third Street, Suite 10 « Annapolis, Maryland




The Electric Shock Drowning of Samantha Chipley

On June 27, 2005, Samantha Chipley and her friends, Margaret, Susie and
Courtney, arrived at the Scott Creek Marina on Cave Run Lake, which is located in
Eastern Kentucky. The girls were planning on spending the night on a houseboat owned
by Susie's father. This was Samantha's first time at the marina. It was a very hot June
afternoon and the four girls jumped in the water. Although there were “No Swimming”
signs that warned of the danger of electrocution, it was common practice for patrons to
swim at the marina. At the time of the incident, Samantha and Margaret were in the
water swimming while Susie and Courtney were retrieving floats from another boat that
was nearby. Samantha tried to climb on a raft with Margaret when she suddenly started
jerking in the water. Margaret jumped off the raft to help Samantha and felt a shock go
through her entire body. Both Samantha and Margaret swam towards the houseboat.

Susie and Courtney rushed to the back of the boat and tried to help get Samantha
and Margaret out of the water. Eventually, Margaret was pulled to safety by grabbing on
to a beach towel. The girls watched helplessly as Samantha was shocked for several
minutes while she struggled to stay above water. A Good Samaritan dove into the water
in an attempt save Samantha. When the Samaritan was shocked, in what he later
described as being locked up in a “dead hum,” he was forced to turn around, barely
escaping. By all accounts, the incident lasted about seven (7) minutes. Eventually
Samantha disappeared into the darkness. Her body was recovered hours later.

Margaret later described the incident, painting a horrifying picture of what the
girls experienced. Margaret stated that the shock felt similar to the stinging pain you
experience when your foot goes to sleep. However, she felt this sensation throughout her
entire body. The shock was so intense that Margaret couldn't move her fingers. As
Margaret and Samantha moved closer to the houseboat, the intensity increased. Margaret
grabbed Samantha’s shirt to try to keep her from going under. At that point, the intensity
was so great that there was nothing either girl could do. Margaret stopped breathing as
her body tensed up. She began to feel like she was going to pass out and like her feet
were sinking to the bottom of the lake. Margaret was worried that she was going to die,
and her thoughts were racing. She stated that during the last minute she was in the water,
she had come to terms with the fact that she was going to die. Margaret tried to float on
her back because she did not want to look down into the darkness. Margaret stated that
she thought if she were on her back, she would be able to look up at the sky in order to
find her way to heaven as her body descended into the darkness of the bottom of the lake.
Margaret's testimony epitomizes what Samantha likely experienced during her last
moments of life.

Subsequent investigation revealed that the houseboat’s wiring system did not
contain a ground wire. At the time of the incident, the boat was plugged into the marina's
power pedestal. It was believed by many (also based on lab tests) that a battery charger
located in the engine compartment of the boat faulted which energized the boat's hull.
Others opined that a light aboard the houseboat shorted out and energized the hull. Once
the boat's hull became energized, the water surrounding the boat and the marina became
lethal.
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Samantha’s family and friends were heartbroken by such a preventable tragedy.
Hoping that she could stop another child from dying in such a way, Samantha’s mother,
Roberta Chipley, filed a lawsuit against the owner of the houseboat, as well as against the
marina and other entities. Over two (2) years of litigation followed.

The primary legal issue in the case was whether or not the marina could be held
legally responsible for Samantha’s death. Like many marinas, the marina leased boat
slips and sold electricity to its boat owners. Samantha’s estate argued the marina had a
common law duty to inspect boats moored there before permitting them connect to the
marina’s power supply. Further, Samantha’s estate argued that the marina had a duty to
install ground fault monitoring (such as Marina Guard ®) and/or ground fault protection
to monitor and/or to prevent electricity from entering the water in and surrounding the
marina. The marina argued that it had no duty to protect Samantha by inspecting boats,
or by installing ground fault monitoring and/or ground fault protection. The marina
submitted that the boat owner was solely responsible for the tragedy. The week before
trial, at a court ordered settlement conference, the case against the marina was settled for
$700,000.00. Samantha Chipley’s family hopes that her story will serve as a catalyst for
much needed change in the marina industry.

Hon. B. Clark Batten II
Garmer & O’Brien, LLP S NFPA-303—20068
May 13, 2008

A.5.1 Electrical systems and electrical equipment in the ma-
rina and boatyard require special consideration because of the
existence of some, or all, of the following conditions:

(1) Locations that are wet or continuously damp, and are ex-
posed to rain, wind-driven spray, atmospheric moisture,
and severe corrosive effects including, but not limited to,
salt contamination

(2) Locations that are exposed to excessively high or low tem-
peratures

(3) Locations thatare subject to flooding by abnormally high
water

(4) Locations where flammable or combustible liquicls or gnses
are stored, dispensed, or used

(5) Locations where electrical equipment and facilities are

l' used by persons not under the control of the manage-
ment, many of whom are unfamiliar with the possible haz-
ards associated with such use and the means to avoid
them — those persons need to be protected from electri-
cal hazards when theyare on the land, on boats, in storage
or repair facilities, or going from one to another

(6) Locations where boats are moved to and from the water
and to and from storage or repair stations

(7) Locations, such as floating piers, that are subject to move-
ments such as mechanical shock and vibration
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