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The SS Edmund Fitzgerald sank during a severe storm on
Lake Superior in November 1975. The Fitzgerald had reported
minor damage sometime earlier, and was being tracked by an
accompanying vessel when it disuppearcd from the radar scope.

The loss of the Fitzgerald quickly becane one of tie most
famous—even legendary—of modern American shipwrecks. This
was due in part 1o the tragedy of the Jives lost, and in part to the
mystery of how it happened. )

The true story of the Fitzgerald’s last hours remains, in
some respects, a matter for speculation. But in ene of the most
exhaustive investigations ever conducted by the Coast Guard, a
body of evidence has been accumnulated pointing 1o a number of
specific probable causes and contributing factors. The findings
of that investigation are summarized in this issue, and an ardcle
in a future issue will address the considerable and unique hazards
of Great Lakes shipping.
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" The Sinking of the
Edmund Fitzgerald

The fully laden ore carrier 55 Ed-
mund Fitzgerald was downbound in
Lake Superior on 10 November 1 975.
Early in the evening, in the approxi-
mate position 46°59.9" N, 85°06.6
", 17 miles from the enirance to
I hitefish Bay, the Fitzgerald sud-
denly sank, taking the lives of her 29-
man crew.

A Coast Guard Marine Board of
Investization chaired by Rear Ad-
miral Winford 1. Barrox, was con-
vened in Clezeland, Ohio, to examine
the facts surrounding this casualty
and to make recommendations lo
prevent the recurrence of similar
casualtics. Individual copies of the
complete Marine Board report, of
which the following is a summary,
may be obtained by iwwriting to: Com-
mandant {G-MMI1), US. Coast
Guard Headquarters, Washington,
D.C. 20590.

The $S Edmund Fitzgerald was
built by the Great Lakes Engineering
Works, River Rouge, Michigan, in
1959, and home ported in Milwau-
kee, Wisconsin. The Fitzgerald was
a typically constructed Great Lakes
“straight decker” cargo vessel, 729
feet long, 75 feet in beam, and 39
feet from spar deck to keel. The
pilothouse and some accommodation
spaces were located forward, and the
7,500 h.p. steam turbine powerplant,
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« crew berthing, and messing facilitics
were aft. The main cargo space
amidships was divided into three
cargo holds by two transverse non-
watertight screen bulkheads. The 21
hatch covers each measured 11 feet
by 48 feet on 24-foot centers along

. the spar deck.

Outboard, under the forward of
the cargo holds, were the ballast
tanks. These were drained and filled
by four electrically driven 7,000-gal/
min main ballast pumps and two clec-
trically driven 2,000-gal/min auxil-
jary ballast pumps. Crew access for-
ward or aft could be accomplished
topside or through tunnels located
port and starboard, outboard, imme-
diately under the spar deck.

The hatch covers were removed
and replaced using an electrically
powered hatch crane which strad-
dled the hatches and traveled fore
and aft on rails located outboard of
the hatch coamings, port and star-
board. Each hatch was secured by
68 manually positioned “Kestener
clamps” arranged on approximately
9.foct centers around the coaming.
These clamps are double pivoted
with an adjistable tension bolt which
scats on a dish “button” on the hatch
cover.

At approximately 8:30 a.m. on
9 November, the Fitzgerald com-
menced loading a cargo of taconite

iron ore at the Burlington Northern
Railroad Dock No. 1 in Superior,
Wisconsin. Taconite pellets are man-
ufactured by a process known as “ox-
ide pelletizing,” and when finished
contain 65 percent jron oxide. The
bulk density of taconite is approxi-
mately 130 pounds per cubic foot and
the stowage [actor is 17 cubic feet per
long ton. Due to the small size of the
pellets, about the size of a large mar-
ble, it is casily handled by conveyor
belts, in hopper type railroad cars
and in chutes. When loaded, taconite
is very stable and has an angle of re-
pose between 26 and 30 degrees. It
will not dissolve in water and absorbs
about 7 percent moisture by weight.

As the Fitzgerald was loaded, the
fresh water ballast in the ballast
tanks was simultaneously pumped
overboard. During this loading op-
eration, the vessel was also taking on
approximately 50,000 gallons of
Bunker C fuel oil. By 2:15 that after-
noon the loading of 26,116 long tons
of taconite had been completed and
preparations were made for getting
underway.

At the time of the Fitzgerald’s sail-
ing, the National Weather Service
had been tracking “a typical Novem-
ber storm™ which had been generated
over the Oklahoma Panhandle on 8
November and was predicted to pass
just south of Lake Superior by 7:00
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p.m. on 10 November. By 7:00 p.m.
on the Oth the storm had rapidly in-
tensified and moved further north
than had been predicted. The
Weather Service issued gale warnings
for Lake Superior with the winds in
the eastern half of the Lake predicted
to be “east to northeast, increasing
to 25 to 37 knots during the night
and northeasterly 28 o 38 Lknots,
shifting to northwest to nortrerly 30
to 40 knots by Monday {10 Novem-
ber) afternoon,” with waves 5 to 10
feet.

The Edmund Fitzzerald passed
Two Harbors, Wisconsin, several
hours after departure and was joined
on the downbound veyage by the
Arthur M. Anderson, an ore carrier
also loaded with taconite. Sometime
after 2:00 a.m. on 10 November, the
masters of the Fitzgerald and Ander-
son discussed the deteriorating weath-
er conditions and what course of
action they should take. At that time
the National Weather Service had
changed their advisory [rom gale
warnings to storm v.arnirgs. and
predicted northeast wind: to 30
knots. The masters agreed o depart
from the normal shipping lanes along
the southem shore of the Lake and
to proceed on a more northeasterly
course in order to be in the lee of the
Canadian shore.

At approximately 3:00 a.m., the
Anderson logeed winds of 42 knots
from 034°T. The Anderson changed
course to 055°T and the Fit=gerald
was heading approximately 060°T.
Up until this time the Fitzg-rald had
been close behind the «Anderson, but
now, due to her greater spe«d, she be-
gan pulling slightlv ahead.

Around 10:30 on the moming of
the 10th. approximately 25 miles
from the eastern shore, the Anderson
changed course to 125°T, while the
Fit:gerald was observed heading
closer to shore before tumning south.
Berause the Anderson was. in effect.
cutting comers, it was able to keep
up with the faster Fitzgerald.

At 11:32 am. the Andcrson
changed course 10 149°T. The
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weather was now overcast with winds
from 138°T at 30 knots. The barom-
eter had dropped rapidly and was
now reading 28.84, and the wave
height was 10 to 12 feet. An hour
later, the Anderson was abeam of Ot~
ter Head Light at a distance of 10.8
miles. The course was changed 1o
154°T at that point in order to
clear Michipicoten Island West End
Light by 2 to 2V, miles. The Fitz-
gerald was 7 to 8 miles ahead and
slightly to the east of Anderson’s
heading and the two vessels appeared
to be on slightly converging courses.

Around 1:40 p.m. the masters of
both vessels again discussed the de-
teriorating weather conditons. The
master of the Anderson indicated
that he expected the wind to shift to
the nerthwest, and that he intended
to change course to the west before
passing Michipicoten Island in order
to assure that the seas were from
astern. The master of the Fitzgerald
indicated that since he had already
passed the island he would continue
even though his vessel was “rolling
som=." After this radio exchange, at
approximately 1:50 p.m., the Ander-
sun changed course to 230°T. The
eve of the storm mnust have been pass-
ing through at that time, as the
weather was Jogged as overcast, winds
5 knots from 305°T with fair visi-
bility,

About 2:45, the Anderson changed
course to 130°T in order to pass clear
of the 6-fathom shoal located approx-
imately 4 miles north of Caribou
Island, By the time the Anderson was
steady on the new course, the Fitz-
gerald was observed to be approxi-
mately 16 miles ahead. The winds
had increased to 42 knots from 315°T
and it had started snowing. The crew
of the Anderson lost sight of the Fitz-
gerald, and it was never to be scen
again.

At 3:20 p.m. the mate on watch
logged the Anderson abeam of Michi-
picoten West End Light at a distance
of 7.7 miles. The seas were beginning
to build rapidly from the northwest.
On the 130°T course the master

thought his vessel was being set down
100 close to Caribou Island, so the
course was changed to 125°T. This
new course was “shaped up” to clear
the shoal and to reach a point 6 miles
off theisland.

After steadying on the new coursc,
the mate observed on radar that the
Fitzgerald was a little over 16 miles
ahead of the Anderson and “a shade”
{o the right of dead ahead. The Fitz-
gerald’s position was observed to open

further to the right of the Anderson’s.

radar heading flasher. Since no radar
plot of the Fitzgerald had been main-
tained, the watch officers aboard the
Anderson were unable to determine
whether the change in the relative
position of the Fitzgerald resulted
from the divergent courses of the two
vessels or whether the Fitzgerald had
mnde a course change.

The officers onboard the Anderson
observed that the Fitzgerald passed
north and east of Caribou Island.
The captain of the Andrerson esti-
mated that the Fitzgerald passed
close to the 6-fathom shoal and he
told the mate on watch that the
Fitzgerald was closer to the shoal
than he wanted the Anderson to be.

Al 3:20 p. the Anderson record-
ed steady winds of 43 knots from the
northwest with snow. The seas were
12 to 16 feet and the Anderson was
shipping consid :rab'e quantities of
water on deck.

Shortly after 3:30, the Fitzgerald
called the Anderson. The caller,
whom the Anderson’s bridae watch
assumed was the captain of the Fitz-
gerald, reported a fence rail down,
two vents lost or damaged, a list, and
both pumps going. The master of
the Anderson later testified that he
had understood this to mean the loss
of ballast tank vents and a small list.

The Fitzgerald was then approx-
imately 17 miles ahead and 1 to 1%4
points to the right of Anderson’s
heading. The Fitzgerald’s master in-
dicated that he would “check down”
to allow the Anderson to close the
distance between the two vessels, and
the master of the Anderson agreed
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to keep track of the Fitzgerald. None
of the officers on the Anderson who
had overheard this conservation felt
that there was any real fear for the
safety of the Fitzgerald.

Shertly after this conversation, the
Anderson received a U.S. Coast
Guard broadeast indicating that the
Sault Ste. Marie locks had been
closed and that all ships should seek
asafe anchorage.

Sometime between $:10 and 4:15
in the afternoon, the Fitzgerald
called to say that their radars weren't
working, and to request that the
Anderson provide navigational as-
sistance. The Fitzgerald was observed
to pass approximately 3 to 5 miles
east of Caribou Island sometime be-
tween 4:00 and 4:30 p.m. on its
closest point of approach to the is-
land. The Anderson continued to
trail behind by approximately 16
miles.

During this same period, the up-
bound Swedish vessel vafors an-
swered a call from the Fitzgerald for
any vessel in the vicinity of White-
fish Point. The Fitzgerald asked if
Whitefish Point beacon or light was
on. The pilot replied that he could
neither see the light nor receive the
beacon. Later he overheard the Fis-
gerald call the Coast Guard at Sault
Ste. Marie and then at Grande
Marais, but he did not hear whether
or not the Coast Guard answered.

At 4:39, the Coast Guard Station
at Grande Marais, Michigan, re-
ceived a call from Fitzgerald asking
if the radiobeacon was operating.
The watch stander at Grande Marais
contacted Group Sault Ste. Marie
and was told that Whitefish radio-
beacon was not operating due to a
power failure. Grande Marais called
the Fitzgerald back immediately and
relayed the information.

At 4:52 pm., the Anderson
changed course to 141°T and passed
abeam of Caribou Island at a dis-
tance of approximatelv 6 miles. The
winds were logged at 38 knots from
304°T, the highest recorded during
the voyage. It was still snowing light-
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ly, with limited visibility and seas 1%
to 18 feet,

The mate on watch took a fix at
5:01 p.m. and noted that the Fifz-
gerald was 15 miles ahead and “just
a shade” to the left of the Ander-
son’s radar heading marker, He in-
formed the Fitzgerald that Whitefish
Point was 35 miles ahead on a bear-
ing of 144°T from Fitzgerald's posi-
tion. The Fitzgeraid acknowledged
this information and indicated that

apparently in response to a question
by someone on his ship said, “Don’t
allow nobody on deck,” and some-
thing else about a vent which the
pilot was unable o understand. He
then returned to his conversation
with the pilot, saying that the Fit:-
gerald had a “bad list,” had lost both
radars, and was taking heavv seas
over ihe deck in one of the worst
seas he had even been in.

The pilot later stated that during

e

they “wanted to be 2 to 214, miles
off Whitefish Point.” The mate on
the Anderson estimated that, with
the drift, Fitzgerald was probably
headed for that position.
Sometime after 5:00 p.m., the pi-
lot of the Avafors again called the
Fitzgerald and, after confirming that
he was speaking to the master, told
him that Whitefish Point light was
now on, but the beacon was still off.
At one point in this conversation, the
master of the Fitzgerald paused and,

'
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the time between his two conversa-
tions with the Fitzgerald, he over-
heard two other conversations be-
tween the Fitzgerald and the Ander-
son. He did not recall the subject of
the first, but in the second one .An-
derson placed Fit:gerald about 20
miles above Whitefish, “as near as he
could tell,” and Anderson was “about
10 miles behind and gaining about a
mile and a half an hour.”

The master of the Anderson testi-
fied that around 6:00 p.m., when
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approximately 13 miles southeast of
Caribou Island and just out of its
lee, the vessel encountered much
heavier seas with some waves as high
as 23 feet.

At 6:20 the mate on watch called
the Fitzgerald and asked what course
they were steering, because they ap-
peared to be working to the left of
Anderson. They replied that they
were steering 141°7T. Again, at 7:00
p.m., the mate informed the Fitz-
gerald that they were 10 miles ahead
and 1% to 2 miles to the left of An-
derson’s heading flasher, and that
Fitzgerald was thus 13 miles from the
islands at Crisp Point.

Ten minutes later, the mate again
called the Fitzgerald and told them,
“There’s a target 19 miles ahead of
us, so it’s 9 miles ahead of you.”

The Fitzgerald responded, “Well,
am I going to clear?”

“Ycs, he's going to pass to the west
of you”

“Well, fine.” .

As the mate started to sign off, he
asked, “Oh, by the way, how are you
making out with your problems?>”

“We're holding our own.”

“Okay, fine, I'll be talking o you
later”

This was the last transmission
heard from the Fitzgerald.

AL 7:10 par., the master of the
Anderson observed that his vessel was
25 miles north-northwest of White-
fish Point, with the radar showing
Fitzgerald 9 miles aheatl and 1 to iy
miles to the east of the heading
flasher. This was the last time that
anyone on the Anderson ohserved a
target on the radar that they were
certain was the Fitzgerald,

Shortly thereafter, it stopped snow-
ing and the visibility improved con-
siderably. At this time the wheels-
man on the Anderson thought he saw
a red and a white light on the port
0w, the white one forward of the red
one. He concluded that the red light
was on the shore, and then mentioned
the white lizht to the rest of the
Lridge watch, but no one else was
able to see it
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The mate now could see lights
which he believed to be those of onz
of the upbound vessels 17 to 18 miles
ahead. Because the Edmund Fitzger-
ald should have been closer, he was
surprised that he could not sce her
lights. Thinking that the Fitzgerald
might have had a blackout, the mas-
ter told everyone on the bridge to
look for a sithouette on the horizon.

At 7:20, after adjusting the radar,
the Anderson had threc distinct tar-
gels, but none was the Fitzgerald,
The master tried to call the Fitzger-
ald on VHF-FM, and there was no
response. The mate then attempted
to call first the Fitzgerald and then
one of the upbound vessels, but
neither answered. He then called a
vessel known to be anchored ia
Whitefish Bay, which responded and
indicated that the Anderson’s signal
was good.

The master of the Anderson testi-
fied that he tried to call the Coast
Guard at Sault Ste. Maric on chan-
nel 16 and was told to shift to chan-
nel 12, but veceived no followup. IHe
then called one of the upbound ves-
sels near Whitefish Point and talked
with the pilot, who indicated that he
had no radar contacts which coutd
be the Fitzgerald. Around 8:25 p.m.
the master called the Coast Guaril
ut Sault Ste. Marie, feeling that by
this time it was “pretty evident that
the Fitzgerald was gone.”” The An-
derson had Whitefish Point abeam at
8:59, and at that time the winds were
logged at 48 knots.

Coast Guard Group Sault Ste.
Marie logzed @ call from the Ander-
son at 8:32 in which the master said:
“I am very concerned with the wel-
fare of the steamer Edmund Fit:z-
gerald. Fle was right in front of us
experiencing a little difficulty, taking
on a small amount of water, and non=
of the upbound ships have passad
him. I can see no lights as before and
dor’t have him on radar. T just hope
he didn't take a nosedive.” This was
the first recorded eall from the
Anderson.

Search Efforis

Following the Anderson’s 8:23
p-m. call concerning the Fitzgerald,
the Coast Guard attempted contact
on VHF /FM and also requested com-
mercial radio station WLC at Roger’s
City, Michigan, to try to make con-
tact. Neither station was successful.
At 8:40 the Coast Guard Station at
Sault Ste. Marie informed the Coast
Guard Rescue Coordination Center
(RCQC) in Cleveland, the covrdinator
of scarch and rescue efforts on the
Great Lakes, that there was uncer-
tainty about the Fitzgerald.

A few minutes after 9 p.m., the
Anderson called Coast Guard Station
Sault Ste. Marie and reported tne
Fitzgerold missing. This report was
immediately 1elayed to RCC Cleve-
land, and at 9:15 the Coast Guard
Air Station at Traverse City, Michi-
gan, was directed to dispatch an air-
cralt. At the same time, the Canadian
Rescue Center at Trenton, Ontario,
was advised of the situation. Before
9:30, RCC had directed to the scene
both the Const Guard Cutters Nanga-
tuck, moored at Sault Ste. Marie,
and Woodrush, moored in Duluth,
Minnesota, approximately 300 miles
away.

At the time that they reported the
Fitzgerald missing, the Anderson,
then at the cntrance to Whitefish
Bay, reversed cowrse to assist in the
search. Around 19:30, Coast Guard
Group Sault Ste. Marie contacted
seven other 1.8, and Canadian ves-
sels in or near the Bay. Of these, only
the William Clay Ford and the Hilda
Marjanne responded that they would
get underway. The latter, however,
found the conditions too severe ant
returned to anchorage after about 30
minutes.

Three upbound vessels which were
in or slightly hevond the search arca
were asked to assist, but indicated
that they did not believe they could
reverse course without serious hazard.
One of them, the Nanfri, did reduce
speed, change course slizhtly to the
north, and maintain a lookout.
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The first Coast Guard aireraft be-
gan searching at 10:53 pm. At 12:05
a.m. a helicopter arrived on scene,
followed at 1:00 by another, the lat-
ter fitted with a “Night Sun,” a fo-
cusable, 3.8 million candlepower
xenon arc search light. A Canadian
C-130 fixed-wing aircraft was dis-
patched at 12:37 am.

The cutter Woodrush got under-
way at 12:08 am. on 11 November
and arrived on scene approximately
24 hours later. A Coast Guard 40-
foot patrol boat, the CG-40573, was
sent out from Sault Ste. Marie on the
morning of the 11th and searched
until late that zfternoon.

The Coast Guard Cutter Nauga-
tuck is restricted from operating in
open water when winds exceed 60
knots, and because of the severe
weather and sea conditions in eastern
Lake Superior on the evening of 10
November when the Naugatuck was
directed to get underway, it was also
directed not to proceed beyond the
entrance to Whitefish Bay. The
Naugatuck suffered a failure of a lube
oil line after being ordered to get
underway. By the next morning, re-
pairs had been completed and the
weather had moderated. The Nauga-
tuck got underway at approximately
9:00 a.m. and was on scene at 12:45
pm.

There were no other Coast Guard
search and rescue vessels available
nearby that were considered capable
of responding in the weather condi-
tions which existed. The Canadian
Coast Guard vessel, Verendrye, was
made available on the 12th and 13th
of November and searched the area
along the Canadian shore.

Coast Guard Station Sault Ste.
Marie made urgent broadcasts for
the Fitzperald at 9:45 pm. and at
10:00 p.m. An urgent broadcast was
initiated by the Ninth Coast Guard
District at 10:38 p.m. and was re-
broadcast regularly until 11:27 p.m.
on 13 November.

In addition to the commercial
vessels Arthur M. Anderson, William
Clay Ford, and Hilda Marjanne
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which undertook the search on the
night of the 10th, the jollowing ves-
sels responded to the urgent broad-
cast and assisted in the search: the
Armeo, Roger Blough, Reserve, Wil-
fred Sykes, and William R. Roesch.
The Canadian vessels Fronlenac,
Joan O. McKellar, Murray Bay, and
the fishing vessel James D. were also
involved in the search. Throughout
the night on the 10th, the fixed-wing
aircraft, the helicopters, and the ves-
sels Anderson and Ford searched the
area using lights and flares.

The search area during the 11th,
12th, and 13th cncompassed an area
on the castern end of Lake Superior
from the castern shore westward to a
north-south line approximately 15
rniles west of Crisp Point, and from
the southern shore northward to an
cast-west line approximately at Cari-
bou Island.

The coordinated air/sea search
which began at daylight on the 11th
utilized Coast Guard aircraft from

“Traverse City, Air Station Elizabeth

City, N.C,, and the Michigan Air
National Guard, as well as a Cana-
dian C-130 aircraft. The Coast
Guard Cutters Naugatuck and
It"codrush conducted various surface
search patterns coordinated with the
aircraft. At 10:12 p.m. on November
13th, the active secarch was sus-
pended. Coast Guard Air Station
Traverse City was directed to make
daily flights over the area for about
a week, and, after that, weekly
flights were conducted until the endl
of the vear.

The Ontario Provincial Police con-
ducted numerous shoreline searches
during the active search period and
helicopters from Coast Guard Air
Station Traverse City searched the
Michigan and Canadian shorelines.
Despite the intensive search efforts,
no survivors were found, nor were any
bodies recovered. The only things
found were one lifeboat and half of
another, two inflatable liferafts, 21
life preservers or life preserver picces,
and some miscellaneous flotsam iden-
tified as being from the Fit-gerald.

On the morning of 11 November
1975, it became apparent that there
was some discharge of oil in the area
where the Fitzgerald was lost. The
U.S.-Canadian  Joint  Response
Team was called in and remained
on scene in an observer/advisory ca-
pacity until Friday, 1+ November.
At that time, it was concluded that
the diesel bow thruster fuel on board
the vessel had vented and that the
main propulsion fuel had reached a
sufficiently low iemperature to pre-
clude further venting. The oil which
had been observed on the surface dis-
sipated and no cleanup effort was
undertaken.

Also on the 14th, a Navy aircraft
cquipped with Magnetic Anomaly
Detection (MAD)  equipment lo-
cated a strong single magnetic con-
tact in the position 47°00.5" N, 83°
06’ W. Additionally, a slight oil
stick was noted at the site. This con-
tact was later determined to be the
sunken wreckage of the Edmund
Fitzgerald.

Underwater Scarch and Survey

During the next 6 months, an ex-
tensive sequence of underwater
search and survey activities was un-
dertaken to locate the wreckage of
the Fitzgerald. The first of these. a
side-scan sonar search using the
cutter Woodrush and equipment and
personnel from the U.S. Coast Guard
Research and Development Center,
was conducted from 14 through 16
November 1973. During the first
half day of the search, wreckage was
located which was later positively
identified as the Fitzgerald. The posi-
tion of this wreckage, 46°59.8" N, 85°
0.67 W, was ecstablished by using
highly sophisticated Coast Guard
navigation equipment.

Further study disclosed two large
objects lying close together on the
lake floor in approximately 330 feet
of water. Although the sonar trace
quality was poor due to the continued
bad weather in the area, preliminary
calculations showed that each of the
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objects was about 300 feet long. Ad-
ditionally, 2 “sonically rough” area
near these objects was detected and
tentatively identified as spilled cargo.

Pecause this first side-scan sonar
search was conducted under condi-
tions of adverse weather and the
equipment used was not {ully adapted
to the water in which the wreckage
was found, the Marine Board of In-
vestigation recommended a second,
more detailed side-scan sonar search.
This second search was conducted
during the period 22-25 November

i

255-1..---

———

by a commercial contractor, again
using the Woodrush as a platform
for the survey.

The sonar operations were con-
ducted almost continuously during
the 3-day period under severe wind
and sea conditions. A total of 80
sonar traces were made, along with
nearly 300 navigational fixes to ac-
curately determine the location of
each trace. Based on the analysis of
this survey, the Marine Board deter-
mined that the wreckage was very
probably that of the Fitzgerald; still,
positive identification was necessary.
Tt was felt that the configuration and
arrangement of the wreckage and the
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bottom conditions were such that a
detailed visual survey was both feasi-
ble and necessary.

Early in the following spring, from
the 12th through the 16th of May
1976, another sonar survey was
made. This third survey was con-
ducted in order to reestablish the ex-
act position of the wreckage for the
photographic survey and to ensure
that the moorings for the survey plat-
form were kept clear of the wreck.

On 20 May, a visual survey of the
wreckage was begun using the U.S.

":5’).

Navy CURV  II1  system. The
CURV III system is composed of an
unmanned underwater vehicle, an
umbilical control and power cable,
and surface equipment operated [rom
any suitable support vessel. The ve-
hicle is capable of making visual ob-
servations, recovering small ohjects,
and performing other light work at
depths to 7,000 feet. Mounted on
board “the search vehicle were onc
35 mm still camera and two black
and white T\ cameras, lights, a ma-
nipulator arm, and other machinery.

Between the 20th and 28th of May,
CURY 11T made a total of 12 dives,
logging more than 56 hours of “bot-

tom time” and recording 43,235 feet
of vidcotape and 893 color photo-
graphs, Unfortunately: the visual
survey was considerably hampered
by mud which covered the wreckage
and which was stirred up by the pas-
sage of the CURV Iil vehicle, great-
ly reducing the visibility. Conse-
quently all the photographs were
taken at a very close range showing
only small details. However, the
name of the vessel was clearly visible
on both the stern and bow sections,
and the identity of this wreckage was
positively confirmed.

The results of the three side-scan
sonar surveys and of the CURY 111
videotape and photographic survey
were assembled and reviewed by an
independent  contractor, who pre-
pared a diagram of the wreckage and
artist’s conceptions of the remains
from several different viewpoints.

The wreckage of the Edmund Fitz-
gerald consists of an upright bow sec-
tion approximately 276 feet long ang
lying on a heading of 123°T, an in-
verted stern section apjroximately
253 feet long lying on a heading of
075°T, and debris between. The two
sections lic about 170 fect apart. All
of the wréckage appeared to be
scttled into the bottom mud, and a
great deal of mud covered the spar
deck of the bow section, The bottom
appeared to be plowed up around
both the bow und stern section..

Conclusions

The Marine Board of Investigation
concluded that, lacking more definite
information and in the absence of any
survivors or witnesses, the proximate
cause of the loss of the Edmund Fitz-
gerald could not be determined.

The most probable cause for the
sinking of the vessel was the loss of
buoyancy and stability resulting from
massive flooding of the cargo hold.
This flooding most likely took place
through incffective hatch closures as
boarding seas rolled along the spar
deck. Beginning early on 10 Novem-
ber, and progressing during the
worsening weather and sca condi-
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tions, the flooding increased in vol-
ume as the vessel lost effective free-
board, until finally the vessel plunged
in the heavy seas.

Contributing to this was the fact
that the load line regulations in cffect
at the time allowed 3 feet 3%4 inches
less freeboard than had been required
when the vessel was built, The reduc-
tion in minimum required freeboard
significantly reduced the vessels
buoyancy and also resulted in a sig-
nificantly increased frequency and
force of boarding seas in the storm
the Fitzgerald encountered on the
10th. In turn, this resulted in an in-
creased quantity of water flooding
through the loosely dogged hatches
and through other openings resulting
from topside damage.

The system of hatch coamings, gas-
kets, and clamps installed on the Fitz-

gerald required continuing mainte-

nance and repair due to both routine
wear and the damages which regu-
larly occurred during cargo transfer
operations. That this required main-
tenance was not regularly performed
was brought out by the fact that the
crew of the vessel had no positive
guidelines, in the form of company
requirements or otherwise, concern-
ing such maintenance. Significant re-
pairs had been required during the
previous winter layup period and
more repairs of the same natuve were
expected during the next layup, indi-
cating that the repairs were not regu-
larly performed as damage occurred.

It was concluded by the Board that

the system of cargo hatch coamings,
gaskets, covers, and clamps which
were installed on the Fitzgerald and
the manner in which the system was
maintained did not provide an effec-
tive means of preventing the pene-
tration of water into the ship in any
sea condition as required by Coast
Guard regulations.

If the clamps had been properly
fastened, any damage, disruption, or
dislocation of the hatch covers would
have resulted in damage to the Kes-
tener-type hatch cover clamps. But
the underwater survey showed that
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only a few of the clamps were dam-
aged. It was concluded that there
were too few properly fastened
clamps to provide an effective closure
of the hatches.

The cargo hold of the Fitzgerald
was not fitted with a system of sound-
ing tubes or other devices to detect
the presence of flooding water. Had
the water in the cargo hold reached
a height to be seen, it is inconceivable

that a seasoned master would not
have taken more positive steps for
vessel and crew salety than were re-
ported. Therefore, it was concluded
that the flooding of the cargo hold
was not detected.

The hold was not fitted with trans-
verse watertight bulkheads. As a re-
sult, the flooding water which en-
tered could migrate throughout the
hold, extending the cffect of the
flooding, and aggravating any trim
which existed.

At some time prior to 3:30 p.m. on
10 November, the Fitzgerald sus-

tained damage of sufficient magni-
tude to cause the master 10 report
topside damage and a list. Signifi-
cantly, he reported the damage rath-
er than the incident which had
caused it. Tt was concluded by the
Board that the incident, while possi-
bly of a serious nature, was not of
such extent as to have caused, by it-
self, the loss of the vessel, and fur-
ther that the full extent of the inci-

dent was not perceived by the vessel’s
personnel. The master noted the list
and topside damage and incorrectly
concluded that the topside damage
was the only source of flooding.
Based on this conclusion he began
what he believed were adequate cor-
rective easures — pumping  the
spaces which could receive flooding
from damaged vents—and thus felt
that the problems were under control.

The topside damage referred to by
the master could have been caused
by the striking of a floating object
which was brought aboard in the
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heavy seas. This also could have re- -

sulted in undetected damage to the
hull plating above or below the wa-
terline and additional unreported
damage to topside fittings, including
hatch covers and clamps. The intake
of water into the tunnel or into one
or more ballast tanks through the
damaged vents and opened hull
wonld have produced the reported
list and increased the rate of cargo
hold flooding. Th= most likely area
of damage would have been in the
forward part of the ship. |

The vessel had entered a snow-
storm about a half hour before the
topside damage was reported. In ad-
dition, the Fitzgerald’s radars were
reported inoperative shortly after the
damage was reported, and may have
been malfunctioning for some period
before the report. Both the reduced
visibility and the radar malfunction
would, in the opinion of the Board,
have recluced the likelihood that the
crew could have detected the object
in sufficient time to take avoidance
action,

The topside damage al:o could
have been caused by some unifdenti-
fied object on board breaking awa
in the heavy seas. The only items on
deck which had enouzh mass to do
. sufficient damage to the hull to cause
a sustained list were a hatch cover,
the hatch cover crane, or the spare
propeller blade. If such extensive
damage bad occurred, a seasoned
master would have reported it im-
medliately; such a report was not rz-
ceived from the Fitzgerald.

It is considered possible that 2 light
grounding or near grounding on the
shoals just north of Caribou Island
could have occurred. The vessel could
have been damaged from the
grounding, from the effect of the
violent seas which would be expected
near the shoals, or from the sudder-
ing that the vessel would have ex-
perienced as it passed near the shoals.
The damage could have been on
deck, below the waterline, or hoth,
leading to the reported topside
damage and list. The Board con-
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cluded that a delay in making a
coutse change after passing Michi-
picoten Island could have caused the
Frtzgerald to pass close to the shoals.
However, the distance between
Alichipicoten Island and the shoals
is such that a delay of upwards of an
hour would have been required for
the Fitzgerald to actunlly reach the
shoals.

Finally, the list could have been
caused by a localized hull structural
failure, resulting in the flooding of
a ballast tank or tanks. The under-
water survey of those parts of the
wreckage which could be scen showed
no evidence of brittle fracture which
would indicate hull structural {ail-
ure.

In the final analysis, the Marine
Board concluded that the exact cause
of the damage reported cannot be
determined, but that the most likely
cause was the striking of a floating
object. Tt was concluded that the
flooding from the reported damage,
and from other damage which was
not detected, most likely occurred in
the forward part of the vessel, re-
sulting in trim down by the bow. By
the time the damage was reported,
the flooding of the cargo hold had
reached such an extent that the cargo
was saturated and loose water existed
in the hold. Because of the trim by
the bow, this water migrated forward
through the non-watertight scrcen
bulkheads which separated the cargo
holds, further aggravating the trim
and increasing the rate of flooding.

Because there were neither wit-
nesses nor survivors, and because of
the complexity of the hull wreckage,
the actual final sequence of events
culminating in the sinking could not
be determined. Whatever the se-
quence, however, it is evident that
the end was so rapid and catastrophic
that there was no time to warn the
crew, attemnpt to launch lifeboats or
liferafis, don life preservers, or even
make a distress call.

The testimony of witnesses incli-
cated a conflict as to the time the
Coast Guard was first notified of the

problems with the Fit:zgerald. The
Board concluded that the first noti-
fication came from the master of the
Anderson at approximately &: 235 p.m.
on 10 November. At the time of this
cali, the actual loss of the Fitzgerald
was neither comprehended by the
master nor conveyved to the Coast
Guard. A second call at approxi-
mately 9:00 pm. on the 10th did
express grave concern that the Fitz-
gerald may have sunk, and rescue
cfTorts were immediately initiated.
The time perfod which elapsed in
evaluating and reporting the loss of
the Fitzgerald did not contribute to
the casualty or high loss of life, be-
cause the Fitzgerald sank suddenly,
with all hands trapped on board.
The Marine Board of Investization
noted with a deep sense of gratitude
the response by the merchant vessels
in the area to the Coast Guard's re-
quest for assistance in searchins—re-
sponse which was “in keeping with
the finest traditions of mariners.”
The actions of the vessels Arthur AL
Anderson and William Clay Ford are
considercd exernplary and worthy of
special notice. Thesz vessels pro-
ceeded to the scene and searched un-
der conditions of extreme weather
and sca. The response of the Cana-
dian vessel Filda Marjanre, which
got underway but was forced back
by weather, was also worthy of note.
The Marine Doard noted that the
response by Coast Guard aircraft
from Air Station Traverse City was
timely. The first aircraft was not
launched until 51 minutes aiter it had
been ordered becawse of the tlime
necessary to load flares for a night
search. The launching of three air-
craft within 1 hour and 33 minutes is
within prescribed response require-
ments. The request for and dispatch
of additional SAR aircmaft fiom
Coast Guard Air Station Elizabeth
City, from the U.S. Navy. from the
Michigan Air National Guard, and
from Canadian SAR iforces was also
timely.
The Coast Guard buov tender
IWoodrush was the only surface unit
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in a SAR standby status which was
close enough to respond within a
reasonable time and large enough to
cope with the adverse weather and
sea conditions. The FFoodrush was
moored at its home port in Duluth,
Minnesota, on 6-hour standby status
at the time of the casualty, but zot
underway within 244 hours. The
wind and sea conditions precluded
the use of the harbor tug Naugatuck
stationed at Sault Ste. Marie, and the
small craft designed for coastal op-
erations which were available en
Lake Superior also were unsuitable
for search 15 miles offshore in the
high sea state that existed.

The Board noted that the progress
of the severe storm which crossed
Lake Superior on the 9th and 10th
of November was adequately tracked
by the National Weather Service, and
the weather reports and forecasts re-
flected its path and severity. Fore-
casts were upgraded in a timely man-
ner and a special warning was issued.

Estimates of wind velocity by per-

sons on vessels in the storm were -

higher than those forecast and also
higher than those reported by shore
stations. Still, the overall severity of
the storm was generally as forecast
and reported and the Board con-
cluded that mariners on Lake Su-
perior on 10 November were ade-
quately warned of the severe weather
and the inaster of the Fitzgerald was
aware of the severity and location of
the storm.

The nature of Great Lakes ship-
ping, with short voyages, much of the
time in well protected waters, fre-
quently with the same routine from
trip to trip, leads to complacency and
an overly optimistic attitude con-
cerning the extreme weather hazards
which can and do exist. The Marine
Board felt that this attitude reflects
jtself at times in deferrat of mainte-
nance and repairs, in failure to pre-
pare properly for heavy weather, and
in the conviction that since refuges
are near, safety is possible by “run-
ning for it.”

While it is true that sailing con-
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ditions are good during the summer
season, changes can occur abruptly
with severe storms and extreme
weather and sea conditions arising
rapidly. This tragic accident points
out the need for all persons involved
in Great Lakes shipping to foster
increased awareness of the hazards
which exist.

Recommendations and
Commandant’s Action

Load lines; weathertight integrity

The Marine Board of Investiga-
tion made four recommendations di-
rectly related to load line regulations
and weathertight integrity.

1. That Part 45 of Title 46 of the
Code of Federal Regulations (Great
Lakes Load Lines) be amended im-
mediatly to rescind the reduction in
minimum freeboard brought about
by the 1939, 1971, and 1873 changes
to the load line regulations. [Recom-
mendation 1]

2. That the owners and operators
of Great Lakes ore carrying vessels
undertake a positive and continuing
program of repair and maintcnance
to insure that all closures for open-
ings above the freeboard deck are
weathertight, that is, capable of pre-
venting the penetration of water into
the ship in any sea condition. This

program should include frequent ad-
justment of hatch clamping devices
and vent closures and prompt repair
of all hatches, coamings, covers, and
clamping devices found damaged or
deteriorated. [Recommendation 3]

3. That Part 45 of Title 46 of the
Code of Federal Repulations be
amended to require closing and se-
curing of hatches when underway in
open waters and closing of vent caps
when underway in a loaded condi-
tion. A visual inspection of the clo-
sure of hatch covers and vent caps
should be conducted and logged by a
licensed officer prior to sailing in a
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loaded condition [Recommendation
4]

+. That the Coast Guard under-
tzke a program to evaluate hatch
closures presently used on Great
Lakes ore carriers with a view toward
requiring a more effective means of
closure of such deck fittings. [Recom-
mendation 3]

In response to these recommenda-
tions, the Commandant stated that
the assignment of freeboard is based
upon, among other things, a pre-
sumption of the ability to achieve
sufficient weathertight integrity to
prevent significant flooding. The mu-
tually dependent areas of safety
which are an integral part of all load
line regulations are:

(1) that the hull is strong enough
for all anticipated seaways; ;

(2) that the ship is designed and
operated with proper stability;

(3) that the hull is watertight to
the freeboard deck;

(4) that the hull has sufficient re-
serve buovancy for seaworthiness;

{3) that the topside area is prop-
erly fitted so as to be capable of be-
ing made weathertight for all an-
ticipated seaways; and,

(6) that protection for the move-
ment of the crew on the weather
decks at sea is provided.

None of these basic safety areas
can be eliminated by additions to
freeboard  within  practical  limits.
Freiboard, or it: increase, is not by
itself an adequate substitute for prop-
erly designed, maintained, and oper-
ated hatches, coamings, gaskets, and
securing attachments. Such a substi-
tution would unduly penalize good
design, maintenance, and vessel op-
erations.

The Coast Guard has been con-
ducting a Great Lakes ship-rider pro-
gram since the fall season of 1976
to cvaluate the overall effectiveness
cf the combination of freeboard,
hatch closure, and ventilator closure
during the Intermediate (October 1-
31" and Winter (November 1-
March 31} freeboard seasons. The
evidence found by the Board of In-
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vestigation, indicating that it was not
a singular occurrence that the hatch
covers on the Edmund Fitzperald
may not have been properly secured,
has been confirmed by this program.
Several ships were found to suffer in
varving degrees from a lack of
weathertight integrity due to the in-
ability to make hatch covers weather-
tight and due to the inattention to
ventilater covers prior to a winter
season voyage.

The Commandant has initiated
action to continue the ship-rider pro-
gram in 1977, and in succeeding
years as necessary, in order to either
prevent from sailing or to severely
restrict the voyage weather limits of
any ship found te lack sufficient
weathertight integrity. Extra seasonal
freeboard requirements may also be
assigned to supplement weather limi-
tations on an individual vessel basis
by the Commander, Ninth Coast
Guard District.

The Commandant stated that the
owners and operators of vessels
should be aware of the fact that
weathertight closures which are not
effective when batlened down void
both the Load Line Certificate and
the Certificate of Inspection. Addi-
tionally, ships’ masters are reminded
of their responsibilities for weather-
tight integrity before and during
weather conditions as outlined in
the operational regulations contained
in 46 CFR, Purt 97.

The Coast Guard will immediately
undertake a critical evaluation of the
hatch closures presently in use on
Great Lakes bulk carriers. Should this
evaluation show the present design
cither to be ineflective or to require
such maincenance as to be difficult to
assure weathertight integrity, regula-
tory notices will be published stating
the design or maintenance shortcom-
ings and requiring that ships modify
or change hatch covers to correct
these deficiencies. The Coast Guard
will also reassess the existing Inter-
mediate and Winter Season freeboard
corrections, utilizing wave analysis
information on Great Lakes wave

spectra, gathered during an ongoing

rescarch program scheduled from
1977-1979.

Watertight subdivision

The Board recommended that any
subsequent amendments to the Great
Lakes Load Line Regulations, as they
apply to ore carriers such as the
Edmund Fitzgerald, should reflect
full consideration of the necessity for
a means of detecting and removing
flooding water from the cargo hold
and {or watertight subdivision of the
cargo hold spaces. Such an appraisal
should take into account the severe
weather and sea conditions encoun-
tered by these vessels and the result-
ant high degree of deck wetness, and
also the inherent difficulty in mecet-
ing and maintaining a weathertight
standard with the system of hatches,
coamings, covers, gaskets, and clamps
used on the Fitzgerald and many
other Great Lakes vessels. [Recom-
mendation 2]

In response to that recommenda-
tion, the Commandant intends to de-
velop a federal regulation cstablish-
ing a minimuim level of subdivision
for inspected Great Lakes cargo ships
for 1wo reasons directly related to this
casualty., Tirst, the sodden cata-
strophic foundering of the vessel ap-
parently allowed no time for radio
messages or for individual survival
measures, Second, the 8§ Edmund
Fitzgerald survived for several hours
after indicating by radio message that
some damage had occurred and that
the ship was about one hour from a
sale harbor of refuge when it sank.

1t is possible that even a minimum
degree  of watertight subdivision
within the cargo holds could have
cffected a great change on the ulti-
mate fate of both the ship and her
crew. It is possible that the flooding,
which is presumed to have occurred
through ineffective hatch covers,
might have occurred through only
one or two hatches, but the subse-
quent flooding was able to penetrate
the entire cargo hold.

Subdivision bulkheads in the cargo
space weould have limited this flood-
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ing, possibly enough to enable this
ship to make it to safe harbor. Had
they realized the extent of the dam-
age, the provision of subdivision
calculations and damage control in-
structions might have at least allowed
the crew more time to escape prior to
the sinking.

An additional concern is raised by
the report of miner side damage in-
cidents. Bulk carriers are now being
built which do not have the crew
passage /ballast tank combination at
the sides which provided some pro-
tection in cases of minor penetration.
The arrangements on these new ves-
sels are such that a penetration of
the hull near the waterline might
cause flooding over 90 percent of the
ship's lenzth. An incident could oceur
such that little chance of preventing
the sinking of the vessel would exist,
and the crew might have a very short
time to escape. Subdivision stand-
ards will be directed toward this type
of casualty. As the benefits of sub-
division apply also to oceangoing
cargo ships, international discussions
toward an increase of subdivision
safety for all cargo ships will be fur-
ther pursued.

Lifesacing equipment; training

The Board made six recommenda-
tions concerning lifesaving cquip-
ment and crew training. These rec-
ommendations are:

1. That the owners and operators
of Great Lakes vessels, in cooperation
with the maritime unions and train-
ing schools, undertake a program to
improve the level of crew training
in the use of lifesaving equipment in-
stalled on board the vessels, and in
other emergency procedures. This
program should specifically include
training in the use of inflatable life-
rafts and should afford crews of ves-
sels the opportunity to see a raft in-
flated. [Recommendation 6}

2. That Part 97 of Title 46 of the
Code of Federal Regulations be
amended to require crew training in
launching, inflation, and operation of
inflatable liferafts. [Recommendation
7)
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3. That the Coast Guard institute
a continuing program of inspections
and drills for Great Lakes vessels
prior to each severe weather season.
The severe weather season should
correspond to the Winter Load Line
season (! November through 31
March). Under this program, just
before the severe weather season be-
gan there would be an inspection to
verify that the crew had been trained
in the use of lifesaving equipment,
and drills would be conducted with
the crew then on board the vessel.

There would be a physical inspec-
tion of the spar deck and all critical
structural and nonstructural mem-
bers exposed to damage from cargo
loading and off-loading equipment

‘including, but not limited to, hatch

coamings, hatch covers, vent covers,
tank tops, side slopes, hatch-end gird-
crs, arches, spar deck stringers, and
spar deck plating. Additionally, all
emergency drills would be witnessed,
and alarms, watertight closures, nav-

_igation equipment, and required logs

would be inspected. [Recommenda-
tion 8]

4. That the Coast Guard com-
plete, as scon as possible, the studies
currently underway which concern
primary lifesaving equipment, its
launching, and disembarkation from
stricken vessels. And, that the meas-
ure be implemented promptly to
improve the entire abandon ship
system, including equipping and
training personnel, automatic launch-
ing of equipment, and alerting rescue
forces.[Recommendation 10]

5. That the Coast Guard promul-
gate regulations which require ves-
sels operating on the Great Lakes
during the severe weather season to
have, for each person on board, a
snit designed to protect the wearer
from exposure and hypothermia.
[Recommendation 13]

6. That the Coast Guard foster
and support programs dedicated to
increasing awareness, on the part of
all concerned with vessel operations,
inspection, and maintenance, of the
hazards faced by vessels in Great

Lakes service, particularly during the
severe weather season. The program
should make maximum use of com-
pany safety programs, safety bulle-
tins, publications, and trade journals.
[Recommendation 15]

The Commandant concurred with
the intent of these recommendations
and with the need for improved and
periodic meaningful training in the
use of lifesaving equipment and for
a vessel readiness inspection program
prior to severe weather sailing.

In October 1976, the Coast Guard
instituted a continuing program of
inspections and drills for Great Lakes
vessels prior to the severe weather
season. The scope of this program in-
cludes the specific items listed in Rec-
ommendation 8 and are conducted
while the vessels are underway and
under actual operational conditions.
The requirements for conducting
emergency drills and crew training
are contained in 46 CFR, Parts
97.15-35 and 97.13-20. It is the mnas-
ter’s responsibility to make sure that
emergency fire and boat drills are
conducted at least once every wecek.

Assuring that adequate drills are
conducted on a weekly basis is not a
problem unique only to Great Lakes
vessels; therefore the operations sec-
tions of 46 CFR, Parts 33, 78, 167,
168, and 185 will be amended to in-
corporate crew training in the
Jaunching, inflation, and operation
of inflatable liferafts. The Coast
Guard recognizes this lack of train-
ing as one of international mag-
nitude, and is working within the
Intergovernmental Maritime Consul-
tative Organization {IMCO) in the
preliminary stages of such a program.

Owners, operators, labor organi-
zations, and training schools will be
encouraged to develop a training pro-
gram of the type outlined by the
Board in Recommendation 6. In sup-
port of this effort, the Coast Guard
will set qualification standards, re-
quiring all licensed officers and able
seamen be trained in the operation of
inflatable liferafts as well as other
lifesaving equipment. Input from the
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owners and operators of Great Lakes
vessels, along with their crews’ Jabor
organizations and training schools,
will be solicited.

The Coast Guard is continually ex-
panding its public awareness pro-
grams to provide useful information
to seamen and aid operators and un-
jons in the conduct of their training
programs. In September 1975, a
pamphlet on hypothermia, CG-473,
was published and distributed on the
Great Lakes and other areas where
cold weather survival could be a
problem.

A proposed program is being de-
veloped whereby the public, specifi-
cally those on hoard commercial ves-
sels, will be made aware of various
safety factors, regulations, and safe
operating procedures that apply to
their particular commercial opera-
tion. Great Lakes vessels would be
an appropriate area for such a
public awareness program.

On 7 June 1976, an Advance
Notice of Proposed Rulemaking was
published in the Federal Register for
Great Lakes cargo, tank, and pas-
senger vessels which proposed that:

(1) All lifehoats on vessels be
totally enclosed to provide protection
from cxposure and to lessen the
danger of swamping and subsequent
capsizing.

(2) All lifeboats be diesel engine
driven with the ability to start the
engine in temperatures as low as
—22°F.

(3) Sufficient lifeboats be pro-
vided to accommodate 100 percent
of the persons on board the ship with
additional lifeboats and life rafts pro-
vided and located so as to provide
accommodation for an additional
100 percent in the cvent that a cas-
ualty renders the other lifeboats un-
usable.

{4) All survival craft be provided
with launching devices which will be
launched from their stowed positions
with all persons on board, eliminating
the need for lengthy pre-launch prep-
aration, a deck crew tostay aboard to
contro! the launch, and in the case
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of life rafts, the need to enter the
water before boarding.

(5) Automatic float-free launching
be required for life ralts.

(6) An exposure suit be required
for each person on board that will
protect the wearer from exposure and
hypothermia.

One lifeboat manufacturer is de-
veloping a float-free launching sys-
tem for lifeboats which are also
Jaunched conventionally. This con-
cept will be given further considera-
tion as a requirement upon comple-
tion of a prototype system and an
evaluation of its feasibility.

Loading and ballasting

The Marine Board’s Reecom-
mendation 9 urged, “that the Coast
Guard take positive steps to insure
that the masters of Great Lakes ves-
se's are provided with information, as
is required by the regulations, con-
cerning loading and ballasting of
Great Lakes vesscls, and that the in-
formation provided include not only
normal loaded and ballasted condi-
tions, but also details on the sequences
of loading, unloading, ballasting, de-
ballasting, and intermediate stages
thereof, as well as information on the
effect upon the vessel of accidental
flooding from damage of other
sources.”

In respomse to this recommenda-
tion, the Coast Guard will develop
performance criteria for loading
manuals which will cover all the
items in this recommendation except
flooding conditions. Flooding condi-
tions will be addressed in conjunction
with the casualty control cfforts dis-
cussed earlier in response to the
Board’s Recommendation 2.

SAR capability

Recommendation 11: “That the
Coast- Guard schedule maintenance
status for buoy tenders and ice-
breakers located in the Great Lakes
so as to maximize surface search and
rescue capability during the severe
weather scason, consistent with their
primary missions.”

T'his recommendation has already
been implemented by the issuance of
a directive, an 9 September 1976, by
the Commander, Ninth Coast Guard
District, containing the requirements
and guidelines for scheduling mainte-
nance and underway periods on Coast
Guard vessels on the Great Lakes.

EPIRB -

. Recommendation 12: “That Sub-
part 94.60 of Title 46 of the Code of
Federal Regulations, which recuires
emergency position indicating radio
beacons (EPIRB), be amended to
include requirements for such bea-
cons on vessels operating on the
Great Lakes during the severe
weather season.”

In response to this recommenda-
tion, the Commandlant stated that ac-
tion is already being taken to require
an EPIRB on the VHF-FM marine
band. At present there is virtually
complete shore station coverage of
the Great Lakes on this band and
constant monitoring of Channel 16
by stations in both the United States
and Canada. A prototype EPIRB for
test is now being assembled and, as
soon as the VHF-FM EPIRB’s be-
come available, regulations will be
proposed requiring that they be in-
stalled aboard inspected Great Lakes
vessels during all operating seasons.

Chart correclion

Recommendation 14: “That nav-
jeation charts, showing the area im-
mediately north of Caribou Island,
be modified to show the extent of the
shoals north of the island and that
this modification be given the widest
possible dissemination, including No-
tices to Mariners.”

The United States Department of
Commerce, National Oceanic and
Atmospheric Administration, will be
forwarded a completed copy of the
Marine Board report, with a request
that they coordinate the correction
of the applicable charts. with thew
counterparts in the Canadian Gov-
ernment.
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