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SUMMARY

At 1317 hours, on Saturday, 1 October 1994, the unmspected towing vessel FRANK -
PALLADINO IR and the empty self-unloader Great Lakes barge KELLSTONE I collided w1th
a 21-foot Mach'1 pleasure craft, in the South Passage of Lake Erie. The 100-foot towing vessel
was in the notch of the 394-foot barge for a combined length over all of 456 feet. The tug and
barge combination was traveling at a speed of six knots from the Detroit River towards its
. destination, Kelley's Island, OH On board the Mach 1 were an adult male, an adult female,

- and two teenage boys.

Prior to the accident, the Mach 1 had a 15-pound navy stockless anchor out off the stern and the
four persons onboard were perch fishing off the stern, in open water, among a pack of
approximately 15 other recreational vessels. The wind was from out of the northeast at about
eight or nine knots and the visibility was good. The persons on the Mach 1 had been fishing at
anchor, in 24 to 26 feet of water-in the South Passage, since sometime after 0800 hours that -

- morning. Their vessel had dragged anchor once and had been repositioned after more anchor

- -line was added. The concentration of recreational vessels in the area had been greater earlier that
morning, but then thinned out after a light, misty rain developed around noon.

When the barge was approximately 10 feet away from the Mach 1, one of the boys jumped
- overboard without a lifejacket. Evidence suggests the other boy also jumped.- The two adults
remained on board. The portside of the Mach 1 was hit by the barge's bow and dragged along
the surface of the water for 100 or more yards; however, the Mach 1 did not sink and was not
~capsized. A nearby pleasure craft, observing the accident take place, immediately sent a
Mayday call over VHF-FM Channel 16. Within minutes of the accident, there were
- approximately 15 private boaters on-scene to render assistance. A 22-hour, organized search
effort for the two missing boys then commenced involving the private boaters, U.S. Coast
Guard, U.S. Coast Guard Auxiliary, three State and local boating law enforcement agencies,
and five fire department -dive teams. - The adult female was later admitted to a local hospital for
strained back muscles. The adult male sustained a small cut.from some broken glass. There
were no other reported injuries on either vessel.

The responders continued to search throughout the rest of the week for the missing boys during
their patrols of the South Passage area. The bodies of both boys were found about a week after
- the accident. One body was found just under a statute mile away from the accident site, while
the other body was found just over 4 statute nn]es away.

On 3 October 1594, the Commander of the Ninth Coast Guard Dlstnct convened-a One-Man
Formal Investlgatmn to determine the cause of the casnalty and to make recommendations for
preventing similar occwrrences in the future.
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PRELIMINARY STATEMENTS

1.  This One-Man Formal Investigation was convened pursuant to 46 U.S.C. 6301,

46 CER 4, and by ‘order of the Commander, Ninth Coast Guard District. The accident met
the criteria for both a Significant Marine Casualty and a Serious Marine Incident because it

* involved an injury, two deaths, and important safety issues. Captain Michael W.
Mastenbrook, USCG was designated as the Investigating Officer in this matter. Lieutenant
Junior Grade Bernard C. McDonald, USCGR (also an Investigating Officer) was _
subsequently-designated as the Recorder by Captain Mastenbrook. On 2 October 1954,
prior to the taking of testimony in formal hearings, LTJG McDonald visited the FRANK -
PALLADINO JR, KELLSTONE I, and Mach 1 in furtherance of the investigation.

[CG83; I TR, pp. 4-5; II TR, pp. 18, 19; 46 CFR 4.03-1; 46 CFR 4.03-2(2)(1) and (a)(2);
46 CFR 4.03-30; 46 CFR 4.07; COMDTINST M16000.10, par. 3.A.5.c.(4)]

2. One formal opening hearing and three formal investigation hearings were convened in
the Federal Building, in Toledo, Ohio. The opening hearing was held on 5 October 1994
with all prospective Parties in Interest and their counsel, the Chairperson, and the

. Recorder. Discussed were the rules for media coverage, the authority and purpose of the
investigation, powers of the Investigating Officer, designation and rights of the Parties in
Interest, and the convening date and time of the investigation hearings. - Lastly, a moment
of silence was observed in respect for the then missing persons (subsequently found dead
of drowning). The investigation hearings were held on 11 and 12 October 1994, and again
on 16 November 1994. A total of 17 witnesses were examined under oath. A complete
verbatim transcript of the hearings, consisting of four volumes and 903 pages, was
prepared by a Certified Electronic Reporter and is a part of the Record of Investigation.
Initial and adjunctive investigative, administrative, logistical, and other support was
provided by Coast Guard Marine Safety Office Toledo, Ohio. All designated Parties in
Interest were represented by professional counsel except the step-grandfather of the
deceased Michael Burghard, who appeared on his own behalf. [I-IV TR; 46 CFR 4.03-
10; 46 CFR 4.07]

3.  The Canadian Coast Guard Radio Station at Sarnia, Ontario monitored and recorded
all of the communications on VHF-FM Channels 16 and 22 for this accident. Real-time
recordings were made on 20-track, reel-to-reel audio tapes using a Dictaphone 5000
recording system. Six of the 20 tracks were dedicated for Channel 16 audio alone from the
station's six remote control sites. Upon request from the U.S. Coast Guard Investigating
Officer, Samia Radio made certified audio cassette tape copies of its reel-to-recl tapes of the
accident. These copies were also made at real-time speed in order to assist transcription. A
.~ partial transcript of parties and transmission times accompanied the cassette copies from
Sarnia Radio and is included as an exhibit in this report. “A complete verbatim transcript of
the communications on audio cassette tapes, consisting of one volume and 70 pages, was
prepared by a Certified Electronic Reporter and is a part of the Record of Investigation.
[CG76; Audio TR]

4. TimeZones Unless noted otherwise, all times in this report are based on the 24-hour
clock and are in local time for Ohio, on 1 October 1994. At the time of the casualty, the
United States was on Daylight Savings Time and Lake Erie was on Eastern Daylight
Savings Time (EDST). The area of the South Passage in which the casualty took place was
therefore in time zone *4 which was 4 hours behind Greenwich Mean Time (GMT). On
30 October 1994, EDST ended and Lake Erie went on Eastern Standard Time (EST),

time zone *5, which was 5 hours behind GMT.

v
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5. Distances The convention on the Great Lakes is to refer to distances in statute miles.
and not in nautical miles. A statute mile is 1,760 yards, 5,280 feet, or about 0.87 nautical
miles. The word miles, when used without a modifier in this report, will refer to statute
miles. [USCP 6, 1994, p. 2; Maloney, 1994, pp. 40, 485}

6. Abbreviated Names For purposes of eliminating excessive text in this report, certain
names will be abbreviated. The towing vessel FRANK PALLADINO JR and barge
KELLSTONE I will be referred to as the fug and barge, respectively. The pleasure craft

. OH 0164 YU will often be referred to as the Mach I, or, where understood, the pleasure
craft. The South Passage of Lake Erie will be referred to as the South Passage. Scott
‘Point Shoal Lighted Buoy 1 (LLNR 5520} will be referred to as the Scott Point Shoal
buoy. Starve Island Reef Lighted Buoy 2 (LLNR 5525) will be referred to as the Starve
Island Reef buoy [CG14; Light List, 1994, p. 55].

7.  The words pilothouse and bridge are used interchangeably in this report.

8. Useof the word collision versus allision in this report does not connote that the Coast
Guard has definitively determined that the Mach I was underway at the time of the
accident. The word collision is an all-inclusive term used for the "[s}triking together of two
objects, one of which may be stationary.” [Black, 1990, pp. 75, 264]
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PART I - FINDINGS OF FACT

Chapter 1 - Vessel and Equipment Data

Name:

Official Number:
Radio Call Sign:

Flag:

Hailing Port {on stem)
Service:

Trade License:

. Gross Tons:

Net Tons:

Registered Length:
Length Over All (LOA):
Length Between

Perpendiculars (LBP):

Registered Breadth:
Extreme Breadth:
Registered Depth:

Designed Draft (Summer):

Built:

Hull Number:
Hull Material:
Propulsion Type:
Propeller Type(s):

Propeller Diameter(s):
Shaft Horsepower:
RPM at Normal Speed: -
RPM at Full Astern:
- Flank Speed:

- Rudder Type(s):
Bollard Pull:
Anchor Type and Weight:
Anchor Chain Length:
Last Drydocked:
Load Line Certificate:
Master:
Documented Owner:

Total Interest Owned:

State of Incorporation:
Actual Owner:

Operator:

a. Towing Vessel (see also Figures 1 -1and 1-2)

FRANK PALLADINO JR (ex LADY IDA)
619166

WBO 5107

USA

Cleveland, OH

Towboat/T'ugboat

Coastwise, Great Lakes

88

67

94.0 ft (28.65 m)

100.0 ft (30.48 m)

05.44 ft (29.09 m)

32.0 1t (9.75 m)

3201t (9.75 m)

10.6 ft (3.23 m)

10 ft, 10-1/2 in (3.31 m) (+2 in or 5.08 cm for
fresh water)

1980; Houma, LA

Modem Marine Power 28

Steel

Twin diesel direct

Twin, non-steerable Xort Nozzles, econtrolable pitch
with three blades

79.2 in (201.16 cm)

- 2,640

355

375

Estimated to be 12.5 knots {14.4 mph)
Twin steering rudders (not flanking)

39.5 tons

One navy stockless; 2,000 Ibs (507.2 kg)
8 shots or 720 fi (219. 46 m)

March 1993; Nicholson Dry Dock, Detroxt MI

ABS Oceans; Al Towing Service

Chad J. Vemrret

Inland Refuse Transfer, Inc., 30675 Solon Road,
Solon, OH 44139; (216) 349-2611

100%

Ohio

Inland Bulk Transfer, Inc., 3203 Howard Avenue,
Newburgh Heights, OH 44105 (216) 883-7200
Inland Bulk Transfer, Inc., 3203 Howard Avenue,
Newburgh Heights, OH 44105 (216) 883-7200
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b. Barge (see also Figure 1 - 4)

Name:

Official Number:

Flag:

Hailing Port (on stern):

Service:

Cargo:

Average Weight of Full
Load of Aggregate:

. Trade License; :

- Qross Tons:

Net Tons:

Light Ship Displacement:

Registered Length:

Length Over All (LOA):

Length Between

Perpendiculars (LBP):

Registered Breadth:
Registered Depth:

Designed Draft (Summer):

Depth of Notch:
Notch Depth Percent:
Built: :
Converted:

Hull Number:

Hull Material:
Propulsion Type:

Bowthruster Horsepower:

Last Drydocked:
Certificate of Inspection:

Load Line Certificate:
Documented Owner:

Total Interest Owned:
State of Incorporation:
Actual Owner:

Operator:

KELLSTONE I (ex C-1, ex VIRGINIA)
274472 '
USA

Kelly’s Island, OH

Freight Barge

Limestone aggregate

10,350 tons {(summer marks)
Coastwise, Great Lakes -
6,280

5,024

2,699

390.00 ft (118.87 m)

394.00 ft (120.09 m)..

374.00 ft (113.99 m)

71.00 ft (21.64 m)

27.00 ft (8.22 m)

19 ft, 4-1/4 in (5.89 m)

38 feet (11.6 m) :

9.7% of barge LOA

1957; Todd Shipyards Corp., Houston, TX
1991 . '

(original builder's hull number could not be
identified)

Steel

None

350 :

1991; Mobile, AL

None (see also section on Great Lakes Barges,
p-5-20) '

ABS Great Lakes -
Kellstone, Inc., Attn; August Palladino, -
3203 Harvard Avenue, Cleveland*, OH 44105
(216) 883-7200 ' :

100%

Ohio

Kellstone, Inc., 3203 Harvard Avenue,
Newburgh Heights, OH 44105

Kellstone, Inc., 3203 Harvard Avenue,
Newburgh Heights, OH 44105

*City as stated on Certificate of Documentation,

1-2
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c. Pleasurg Craft (see also Figures 1 -3 and 1 - 4)

Name: : (unnamed)

Registration Number: OH 0164 YU

Hull Identification Number: FLIS2200L687

Service: Pleasure

Built: 1987

Manufacturer: . Felt Industries, Inc., 600 West 10th Avenue,
Monmouth, IL 61462 (out of business)

Make: ' Mach 1

Model: MV 2100 CC Explorer

Length: 201t,91n (632 m)

Beam: 8 ft (2.43 m)

Deadrise: 207

Weight (approx): 2,900 Ibs (with 230 HP engine)

Hull Materiat: Fiberglass

Capacity: 10 persons or 1, 840 lbs

Propulsion Type: 6-cylinder, 4.3 Litre 2V (262 cu. in.)
OMC Cobra™ gasoline inboard/outboard

Full Throttle RPM: 4200 - 4600 :

Crankshaft Horsepower: 175 ’

Shaft Horsepower: 150

Builder Certification: National Marine Manufacturers Association
(NMMA) ' _

Last Safety Inspection; (758 hours, 1 October 1994, by Ohio DNR

Registered Owner: Virginia S. Ostrom

1. A 1988 brochure for the vessel was faxed to the Investigating Officer by Mr. Ed -
Undercoffer of Envision Boats, Inc., Monmouth, IL. Mr. Undercoffer worked in the

- Mach 1 manufacturing plant at the time the 1987 model year was being built. This
brochure lists standard features, specifications, and optional equipment available in 1988,
which are similar to those offered in 1987, [CG57] :

d. Navieation Equi

1. The tug had two, 3 cm band, relative motion, heads-up only display radars instalted
on the bridge (i.e., Ship's Head Up Relative Motion display). There was no heading input
to either radar as the tug had no gyrocompass. Therefore, both radars were unstabilized.

A Furuno FR-7040D was mounted on the starboard side ceiling. It had an 8 X 10.5'1n
(20.32 X 26.67 cm) scope. A Furuno FR-805D was mounted on the port side floor,
beside the operator’s chair, It had a 9 X 10.5 in (22.86 X 26.67 cm) scope. The upper
radar antenna on the mast was 36.6 ft (11.15 m) above the designed waterline and was for
the ceiling-mounted radar. The lower radar antenna on the mast was 30 ft (9.14 m) above
the designed waterline and was for the floor-mounted radar. [CG65A, pp. 5-6]

2. The ceiling-mounted Furuno [FR-7040D] was on and operational at the time of the
accident. The floor-mounted Furuno [FR-805-D] needed repairs and therefore was not on
and not operational. Both the 3/4 and 1-1/2 mile range scales were used on the ceiling-
mounted radar at the time of the accident. [Paraphrase of verbal statement by Captain
Verret to LTIG McDonald on 2 October 1994]

3. There are no radar blind spots with the tug in the notch of the barge. {IV TR, pp.
634, 635]

1-5
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4. The tug had a SI-TEX GPS-7 receiver on board. [CG65A, p. 5]
5. The tug had a Rivertronics rate of tum indicator on board. [CG65A, p. 5]

6. - Thetug had a Kattlenberg T2/332 whistle installed on the outside, top center of the
bridge. It had a fundamental frequency between 250 to 450 Hz and a range of audibility of

130+ decibels for I NM or more. Captain Verret sounded the whistle for LTJG McDonald
on 2 October 1994. [CG65A, p. 5]

7. It takes approximately 13 seconds for the rudder to go from hard left to hard right,
and approximately 13.5 seconds from hard right to hard left. [CG65A, p. 5; Test
conducted by LTIG McDonald on 02 October 1994] '

8. The tug did not have a Loran-C receiver on board. [CG65A, p. 5]
9. Binoculars are kept in the pilothouse of the tug. [IV TR, p. 635]
e. Magneti m

1. The'tug had a Ritchie SP-6 magnetic compass installed on the centerline of the
bridge console. It had no bearing azimuth circle or azimuth ring; however, it could be used
~ by a mariner to take bearings. [CG63A, p. 4]

2. The Compass Deviation Card displayed on the bridge of the tug was dated
"12-10-85" by Cliff Dantin, and was for the M/V LADY IDA (later named the FRANK
PALLADINO JR). The company that performed the compass adjustment was: Dantin’s
Electric Service, 120 West 167th Street, Galliano, LA 70354; Phone 632-7259. The
compass deviation card of the tug was computed for the tug alone. [CG7; CG65A, p. 4]

3. Neither Inland Bulk Transfer Company nor Kellstone, Inc. knew when the
deviation of tug’s magnetic compass had been last determined. They believe that it was -
possibly in 1980 [sic, 1985], when the compass deviation card was made. [CG65A, p.
13]

4. The tug did not have a compass logbook. [CG65A, p. 5]

5. The fb]lowing examples of "good marine practices” regarding magnetic compasses
were taken from nautical publications:

“Before your compass can be used its deviation has to be measured. Much of this
deviation can be removed by compensation, but some deviation may remain. This
has to be measured and recorded so that compass directions can be corrected to
magnetic directions, and magnetic directions to compass directions.” [Maloney,
1994, p. 382]

“To use your compass well you must Jearn to convert directions of any one type to
any other type, and you must be able to do so quickly and accurately. These
conversions have to be performed on headings, on courses and on bearings.”
[Maloney, 1994, p. 378}

“k % % jron and steel vessels are subject to changes in deviation upon large changes
in latitude.” [Maloney, 1994, p. 374]

1-8
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“Deviation can be measured by steering the boat on one or more known headings
toward charted visual targets and noting the difference between the magnetic course
according to a chart and the course according to the compass. This process is called
‘swinging ship.” * * * When swinging ship, headings are checked at frequent and
regular intervals, traditionally every 15°.” [Maloney, 1994, p. 383]

“Deviation much over 6° can present serious problems in rough weather, even
when deviation is carefully recorded for each heading. It is much better to
compensate the compass so that the deviation is as small as possible (sometimes
zero) on most headings.” [Maloney, 1994, p. 385]

“You may need more than one deviation record in order to account for varying
magnetic environments,” [Maloney, 1994, p. 390]

“The final deviation table can be prepared as a direct reading table of critical values.
It can be used with confidence if care is taken to see that the magnetic environment
is not altered. Be sure to check the table each year.” [Maloney, 1994, p. 390]

6. Self-propelled vessels of 1,600 or more gross tons are required to have a "current
magnetic compass deviation table or graph or compass comparison record for the steering
compass, in the wheelhouse.” This provision does not apply to barges which are non-self-
propelled vessels. The FRANK PALLADINO JR was only 88 gross tons; however, the
tug and barge combination was 6,368 gross tons. [33 CFR 164.35(c); CG11, p. 1; CG12,
p- 1]

f. Navigation Publications & Charts

1, The tug had approximately 300 navigation charts on board. These included charts
from the entrance of the St. Lawrence Seaway to the Detroit River, with harbor charts for
Detroit, MI; Toledo, OH; Lorain, OH; Cleveland, OH; Fairport, OH; Buffalo, NY; Niagara
River, NY; and Hamilton, Ontario. Among these charts, were Chart 14830 (23rd Edition,
Mar 21/92) and Recreational Chart 14842 (8th Edition, May 17/86). At the time of the
casualty, Recreational Chart 14842 was in its 9th Edition (Mar 21/92). {CGS5; CG6A;
CG6B; CG6C; CGO5A, p. 6; IBT1]

2. The charts on the tug had hand written markings on them for distances in nautical
miles and speeds in knots. [CGS; CG6A]

3. The tug had a Light List (year not noted), 1992 U.S. Coast Pilot 6, and Navigation
Rules (year not noted) on board. [CG65A, p. 6; On board observation by LTIG
McDonald on 02 October 1994]

4. The tug maintained an engine room logbook, but did not have a bell book.
[CG65A, p. 7]
5. "The navigator should maintain and consult suitable publications and instruments

for navigation depending on the vessel's requirements. This shipboard equipment is
separate from the aids to navigation system, but is often essential to its use. The following
publications are available from the U.S. Government to assist the navigator: Light List,
United States Coast Pilot, Local Notices to Mariners, and Notice to Mariners.” [33 CFR
62.21(¢)]}

1-9
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Chapter 2 - Personnel Information

a. Towing Vessel

Name: Chad Joseph Verret

Assigned Position: Master

Casualty Role: Master

Gender: Male

Age: 29

USCG License: Serial Number 683645, Issue 3-3
*Master Near Coastal Steam and Motor
Vessels of Not More Than 1600 Gross Tons,
Also, Master Ocean Steam and Motor Vessels
of Not More Than 200 Gross Tons, Also,
Mate Ocean Steam and Motor Vessels of Not
More Than 1600 Gross Tons, Also, Radar
Observer - Unlimited (Radar Observer
Expires September 1991)."

Issued: 5 February 1991 - REC New Orleans, LA

Expires: 5 February 1996

Name: Robert Edward Coleman

Assigned Position: Mate

Casualty Role: Operator

Gender: Male

Age: 56

USCG License: Serial Number 680010, Issue 6
“Master Great Lakes or Inland Steam or
Motor Vessels of Not More Than 100 Gross
Tons, Not Including Waters Govemed Solely
By International Regulations for the
Prevention of Collision at Sea, 1972; First
Class Pilot on Vessels of Not More Than
300 Gross Tons Upon the Great Lakes
Between Bar Point and Cape Vincent; also,
Operator of Uninspected Towing Vessels
Upon the Great Lakes and Inland Waters,
Not Including Waters Governed Solely By
International Regulations for the Prevention
of Collision at Sea, 1972."

Issued: 24 February 1994 - REC Toledo, OH

Expires: 24 February 1999

Radar Endorsement: None
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Name: David Miles Marracino

Position Assigned: Deckhand

Casualty Role: Bow lookout on barge

Gender: Male

Age: 33

USCG License: None

USCG MMD: Document Number 190-50-3108
"Ordinary Seaman, Wiper, Steward’s
Department (FH)"

Issued: 13 March 1992 - REC Toledo, OH

Expires: 13 March 1997

b. Pleasure Craft

Name: Virginia Sue Ostrom

Casualty Role: Owner and Operator

Gender: Female

Age: 45%

Residence (State): Ohio

- USCG License: None
USCG MMD: None

*Virginia Ostrom was 45 years old at the time of the accident. ODNR "Boating
Accident Report” #94-D6-117W listed her age as "53" and year of birth as 1941.
ODNR "Watercraft Accident Investigation” report #94-D6-117W listed her year of
birth as 1994. In a phone conversation on 9 March 1995, attorney Thomas
Mathews (counsel for Ostrom and Crane), stated to LTJG McDonald that
according to his records, Ostrom was born in 1949 and was 45 years old at the
time of the accident. [CG18, p. 1; CG19, p. 1; CREW2, pp. 1,2; Il TR, p. 142]

Name: William Ray Crane, Jr (Ostrom's fiancé)
Casualty Role: Passenger

Gender: Male

Age: 44

Residence (State): QOhio

USCG License: None

USCG MMD: None
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Name:

Casualty Role:
Gender:

Race:

Height:

Weight (approx):
Age:

Date of Birth:
Birthplace:
Time/Date of Death:
Cause of Death:
SSN:

Marital Status:
Next of Kin:

Usual Occupation:
Residence (State):
Highest Education:
USCG License:

- USCGMMD:
Swimmer?:

Registrar for Certlﬁcate of Death:

Registrar's No.:

Name:

- Casualty Role:
Gender:

Race:
Height:

Welght (approx):

Age:
Date of Birth:
Birthplace: _
Time/Date of Death:
Cause of Death:
SSN:
Marital Status:
Next of Kin:

Usual Occupation:
Residence {State):
Highest Education:
USCG License:
USCG MMD:
Swimmer?:

Registrar for Certificate of Death:

Registrar's No.:

Ian Michael Crane (William Crane’s son)
Passenger

Male

Caucasion

70 inches

160 pounds

14

19 August 1980

Mt. Vernon, Ohio

=]1351 hours 01 October 1994 (by coroner)
Accidental drowmng, death within minutes
277-84-9542

Single

Father - William Ray Crane, Jr.

Mother - Alesia Fay Marietta

Unemployed

Ohio

- 8th grade

None

None

Yes

Ottawa County Health Department, Ohio
108

Michael Alan Burghard (Ian Crane’s friend)
Passenger

Male

Caucasion

71 inches

175 pounds

15

28 July 1979 .

Mansfield, Ohio

=1351 hours, 01 October 1994 (by coroner)
Accidental drowning, death within minutes
275-76-0481

Single -

Father - unknown

Mother - Kelly Lee (Burghard) Henry
Unemployed

Ohio

Oth grade

None

None

Yes

Ottawa County Health Department Ohio
107
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Chapter 3 - Casualty Scene
a. Bridge Visibility

1. A cardboard tube of blueprints for the tug was given by Captain Verret to LTIG

- McDonald, while the latter was onboard the tug, on'2 October 1994. Captain Verret stated
that he had them in his home on Kelly’s Island. In this tube, was found a blueprint marked
as “Outboard Profile Plan.” A piece of tracing paper was taped over the superstructure of
the tug with some drawing on it. The drawing depicted a theoretical modification to the tug
which was studied in Cleveland, OH, in 1993, Consideration was given to add a raised
pilot control station as an alternative to ballasting the barge. However, the company
concluded that ballasting the barge was preferable to operating from an upper control
station. [CG2, CG3, CGH3A, p. 14; Figure 3 - 1; Figure 3 - 2]

2. The height of eye of a 5-foot, 11-inch person standing at the conning station on the
bridge deck of the tug was 24 feet (7.32 m). According to Captain Coleman's USCG .
license file, his height was 5 feet, 11 inches. [CG2; CG3; CG16; Table 3 -1; Figure 3 - 3]

3. The height of eye of a 5- foot, 11-inch person standing on the roof of the bridge of
-the tug was 32 feet (9.75 m). Accordmg to Captain Verret's USCG license file, his height
was 5 feet, 11 inches, [CG2; CG3; CG16; Table 3 - 1; Figure 3 - 3

4, The height of eye of a 5-foot, 11-inch person standing in the raised conning station
(proposed) of the tug was 38.5 feet (11.73 m). [CG3; CG16; Table 3 - 1; Figure 3 - 3]

5.  International Maritime Organization (IMO) Resolution A.708(17) contains the
following navigation bridge visibility guideline: “[tJhe view of the sea surface from the

- conning position should [emphasis by the Investigator] not be obscured by more than two
ship lengths, or 500 m, whichever is less, forward of the bow to 10° on either side
trrespective of the ship's draught [sic), trim and deck cargo.” TheResolution further states
that "[t]he guidelines only apply to ships constructed after 2 January 1992 [the FRANK
PALLADINO JR was constructed in 1980} where bridge duty is regnlarly maintained.

* * * When ships of unconventional design cannot comply with the guidelines,
Administrations should consider arrangements that provide a level of visibility that is as
near as possible to the level recommended in these guidelines.”

6. The International Organization of Standards (ISO) issued the following
requirements and guidelines for the field of vision on a ship’s bridge under International

- Standard ISO 8468: 1990(E): "[t}he view of the sea surface from the conning position
shall femphasis by the Investigator] not be obscured by more than two ship lengths or 500
m, whichever is less, forward of the bow to 10° on either side irrespective of the ship's
draught [sic], trim and deck cargo {e.g. containers).” These requirements and guidelines
apply "to seagoing ships [the FRANK PALLADINO JR is not a seagoing ship] where
bridge duty is regularly maintained. Where there are physical limitations in applying this
International Standard to small ships or to ships of unusual design, the general principles
should still apply.”

7. The following Federal regulations, as a result of the Final Rule published in

55 FR 32244 (8 August 1990), contain the ship navigation bridge visibility requirement of
"the lesser of two ship lengths or 500 meters (1,640 feet)[:]” 33 CFR 164 and 46 CFR 32,
72,92, 108, and 190. [These provisions do not apply to the FRANK PALLADINO JR]
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8. The waterline distance forward of the bow obscured from the conning station for
the tug in the notch of the empty (ballasted) barge was 3,724 feet (1,135 m) or 8.17
tug/barge lengths. {Table 3 - 1; Figure 3 - 3; Figure 3 - 4]

9. The distances of the horizon for heights of eye of 24 feet (7.32 m), 32 feet (9.75
" m), and 38.5 feet (11.73 m) were 6.6 miles, 7.6 miles, and 8.35 miles, respectively.
{Bowditch I, 1981, p. 132]

10.  Captain Verret estimated that there was a 25° arc [or 12.5° to port and starboard] of
impaired bridge visibility off the bow of the barge. [Paraphrase of verbal statement by
Captain Verret to LTIG McDonald on 02 October 1994]

~11..  "As the main deck of these barges when empty is from 35 feet to 40 feet above the
surface of the water, tug captains were unable to see ahead from the tug's regular
pilothouse. Upper pilothouses were added and are now the vogue for this work.” [Blank,
1989, p. 83}

12.  Itisan acceptable marine practice to post a bow lookout with suitable '
communication. "If the tug's pilot cannot see over his tow, knowledgeable personnel with
a walkie-talkie should be stationed on the head of the towed unit to advise him of aids to
navigation.” [Blank, 1989, p. 317] ' : :
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TABLE 3 -1. Waterline distance forward of the bow obscured from the conning station for
the towing vessel FRANK PALLADINO JR ia the notch of the empty Great Lakes barge
KELLSTONE I. The length over all (LOA) for the combination is 456 feet (138. 99 m).
Two tug/barge lengths is equal to 912 feet (277.98 m).

Waterline Dista nce Obscured From Conning Station

Observer : Distance Forward
Height of Eye (HE) Total Distance (DW) of the Bow
{feet) _ {fee) (yands) . (feed {yards)
(DDO =342 ft, HO =22 ft ‘

, 244 4,104 1,368 3,724 1,241

25 2850 950 2,470 823

26 2 223 - 741 1,843 614

27 1,847 616 1,467 489

28 1,596 532 1,216 405

29 . 1,417 472 1,037 346

30 1,283 428 903 301

31 1,178 393 798 266

328 1,094 - 365 714 238

(2) DO5 = 345 ft, HO = 22 ft

33 ' 1,035 345 652 217
34 - 978 326 595 198
35 929 310 546 182
36 887 296 504 168
37 851 284 468 156
38 S 819 273 436 145
38.5C | 805 268 422 141
39 792 264 409 136
40 767 256 384 128

. | A = Observer on bridge, B = Observer on roof of bridge, C = Observer in raised conning station (proposed)

(1)  The term DOp describes the existing horizontal distance between observer height of eye, either on the
bridge or on the roof of the bridge, and the hatch coaming obstruction on the bow of the barge. The term
HO describes the height of the hatch coaming obstruction on the bow of the barge from the waterline. -

(2)  Theterm DOy describes the horizontal distance between observer height of eye in the raised conning
station {proposcd) and the hatch coaming obstruction on the bow of the barge. The term HO describes the
height of the hatch coaming obstruction on the bow of the barge from the waterline.

Sources: CG1; CG2; CG3; CG10; CG16; Plant, 1986, p. 54
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b. Environmental Conditions (Weather and Sea)
1. The sky was overcast with clouds building to the northeast. There was a steady,

light "misty” rain. Later, during the search for the missing boys, it was raining harder.
[CG18, p. 2; CG19, p. 1; CG45; CG46; CG43C; CG43D; 1 TR, pp. 25, 30-32, 147,
166, 182, 183, 189; Il TR, p. 309]

2. All sources, except one, indicated that the prevaiting [meteorological] visibility was
good and not impaired by the rain. Estimates ranged from 5 to 10 nautical miles (5.8 to
11.5 miles). Captain Verret, however, stated that the visibility was fair. Kelley's Island,
the mainland, Marblehead, Mouse Island, South Bass Island, Starve Isiand Reef Buoy,
and Scott Point Shoal Buoy were still visible to the Mach 1 at the time of the casualty. The
farthest of these was Marblehead, which was approximately 6 miles away. {CG18, p. 2;
CG19, p. 1; CG45; CG47; CGT7; CG81, p. 53; LI TR, p. 183; I TR, pp. 31, 166, 182,
183; I TR, p. 441; Light List, 1994, p. xxxiv} :

3. The terms "moderate” or "good" are descriptions used for [prevailing
meteorological] visibility distances more than 3 nautical miles (3.5 miles). {IBT]; back
page; Light List, 1994, p. xxxiv} o '

4. It could not be accurately determined what the sea state was like at the time of the
accident, Witness estimates ranged from 6 inches (15.24 cm).to 4 feet (1.2 m) with .
choppy waves. Virginia Ostrom stated that the wave height was decreasing at the time of
glbe %(::Zciident. [CGIS, p. 2; CG19, p. 1; CG43C; CG43D; CG47, CG81, p. 55; I TR, pp.

5. - The barometric pressure was 29.83 inches of Meréury (1010 millibars). It was
steady before, during, and after the accident. [CG47]

6. - . A Distress Situation Report (SITREP), issued 4 hours and 23 minutes after the
accident, from U.S. Coast Guard Group Detroit, M, estimated the wind direction to be
from the northwest. A SITREP issued 10 hours and 38 minutes after the accident, from
U.S. Coast Guard Station Marbliehead, OH, estimated the wind direction to be from the
north-northeast. More boaters on-scene at the time of the accident estimated the wind
direction to be from the northeast, rather than from the northwest. Two divers on-scene
after the accident estimated the wind direction to be from the north-northeast; a third one
estimated it to be from the northwest. Marine Weather Reports from Marblehead, OH, for
1200 and 1400 hours, estimated the wind direction to be from the southwest. JCG43B;
CG43C; CG43D; CG47; CG81, pp. 53, 55; I TR, pp. 30, 146; III TR, pp. 302, 303,
308, 418]

7. A Distress Situation Report (SITREP), issued 4 hours and 23 minutes after the
accident, from U.S. Coast Guard Group Detroit, MI, estimated the wind speed to be 15
knots [17.3 mph]. A SITREP issued 10 hours and 38 minutes after the accident, from
U.S. Coast Guard Station Marblehead, OH, estimated the wind speed to be 9 knots [10.4
mph]. Divers on-scene after the accident estimated the wind speed to be between 10 and 20
knots {11.5 and 23 mph]. ODNR Officer Johnston, also on-scene after the accident,
estimated the wind speed to be between 7 and 14 mph [6.1 and 12.2 knots]. Marine
Weather Reports from Marblehead, OH, for 1200 and 1400 hours, estimated the wind
speed to be 8 knots [9.2 mph]. William Crane stated he believed that "maybe the wind
speed had diminished a bit because it was - - it seemed like it was a little choppier carlier
[before the accident].” [CGL8, p. 2; CG19, p. 1; CG43C; CG43D;, CG47; CGB1, pp. 53,
55; 11 TR, p. 30] :
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8. The air temperature was 66° F (18.9° C). [CG18, p. 2; CG19, p. ;11 TR, p. 31]

9. According to divers on-scene, the lake bottom around the accident site was covered
with approximately 6 inches of "silt and numerous zebra mussel-covered rocks.”
According to a 1980 (revised in 1989) sediment map of the lake bottom, the area at the
accident site is comprised of at least 10% sand, mud, and gravel. For the entire island
region, however, the bottom surface is comprised of only 6% bedrock, 9% gravel, 26%
sand, and 59% silt/clay mud. Visibility through the water was between 10 and 25 feet.
The water temperature at the surface was 68" F (20.0° C) and the water temperature at 30
feet deep (9.14 meters) was 59° F (15.0° C). [CG6A; CG6C; CG18, p. 2; CG19,p. 1;
g?’%?{B; C%t:;;c; CG43D; CG74, pp. 6, 51; CG82; Chart No. 1; Maloney, 1994, p. 263;
> P- . _

10.  Depths in the Great Lakes are referred to Low Water Datum (LWD). The LWD for
Lake Erie is an ¢levation 569.2 feet (173.5 meters) above mean water level (MWL) at
Rimouski, Quebec, on International Great Lakes Datum 1985 (IGLD 1985). At the time
and place of the accident, the water surface elevation of L.ake Erie was between 572.18 and
572.39 feet (174.400 and 174.468 m) above MWL, or 2.98 and 3.19 feet (0.90 and 0.97
m) above LWD, respectively. The charted depth of the water at the accident site was
between 21 and 23 feet (6.4 and 7.0 m). The actnal depth of the water at the
accident site was therefore between.24 and 26 feet (7.3 and 7.9 m). [CG6A;
CG6C; CG13; CG73 (interpolation used); CG74, pp. 4, 48; IBT1, sheets 28 and 31;
IBT2; USCP 6, 1994, p. 134] '

11. At 0800 hours on the day of the accident, the current at or near the accident site was
in an easterly direction at approximately 0.17 knots (0.2 mph). Using a formula for the -
speed of surface wind driven currents, this current speed is consistent with a surface wind
0fS5.7 knots (6.6 mph). According to a diver on-scene approximately 2 hours after the
accident, there was a surface current in an easterly direction. He did not know the speed,’
but described it as being "moderate.” There was no bottom current as evidenced by
suspended clouds of silt disturbed by divers. On Lake Erie, winds from any direction will
normally drive surface currents downwind, while subsurface currents are often opposed to
the wind. To compensate for the loss of surface water blown downwind, 2 returning flow
of water is created along the bottom, A moderate northeast wind at the accident site would

. generally cause a south-southeast surface current. On 4 QOctober 1994, with winds at about
10 to 20 knots (1 1.5 to 23.0 mph), the surface current was 20 feet in one minute (0.23
mph or 0.2 knots) as evidenced by an unspecified floating object. {CG43B; CG43C;
CG43D; CG74, pp. 8, 54; CG82; Plant, 1986, p. 46]
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c. hP t Lake Eri

1. "Extensive waterborne commerce is carried out between the ports on Lake Erie as
well as to and from the other lakes. The bulk of the commerce on Lake Erie radiates from
the mouth of the Detroit River to the various ports on the lake, to the Niagara River, and to
the Welland Canal. Most of the vessel traffic proceeds from the Detroit River through the
north part of the island region and Pelee Passage. This is the most important channel of the
lake." [CG13; USCP 6, 1994, p. 134; Figure 3 - 5]

2. "The shallowness and orientation of Lake Erie make it Susceptible to SW and NE
winds, which can quickly raise dangerous seas and, if persistent, create a dangerous surge
problem at both ends of the lake." [CG13; USCP 6, 1994, p. 135]

3. "For about 25 miles west from a line between Point Marblehead on the south shore
and Point Pelee on the north shore, Lake Erie is-rendered foul by a group of islands and
shoals. The main route for large vessels is through Pelee Passage in the north part of the
area, but other passages of limited capacity are.also available to the south.” [CG13; USCP
6, 1994, p. 168; Figure 3 - 5] : '

4. "The South Passage extends along the south shore of Lake Erie, bounded by Point
Marblehead and Catawba Island on the south and Kelly's Island, South Bass Island, and
Green Island on the north." [CG13; USCP 6, 1994, p. 168; Figure 3 - 5; Figure 3 - 6]

5. An ODNR Watercraft Accident Investigation report has coded blocks for its entries.
The codes for "Traffic” are: "1-none;” "2-light;" "3-moderate;” and "4-heavy.” Thecodes
for "Zone of Operation" are: "1-open;" "2-no wake;" “3-no boats;” "4-10 mph;" "S-ski;"
"6-speed;"” "7-channel;” and “8-other " According to the report from ODNR
Officer Johnston, the [vessel] Traffic near the accident was “moderate” and the Zone of
Operation was "open [water].” [CG18, p. 2] :

6. ‘Kellstone, Inc. has a dock on the west side of Kelly's Island. [CG6B; CG13;
USCP 6, 1994, p. 168; Figure 3 - 6]

7. "South Bass Island Light [LLNR 5530], 74 feet [22.56 m] above the water, is-
shown from a white skeleton tower with a red and white diamond-shaped daymark on the
southwest point of the island.” [CG13; CG14; USCP 6, 1994, p. 169; Figure 3 - 5;
Figure 3 - 6; Figure 3 - 7] '

8. “Starve Island, 1 mile north of Starve Island Reef, is on a shoal bank off the
southeast side of South Bass Island. The shoal extends from South Bass Island to an 8-
foot [2.44 m] spot 0.5 mile southeast of Starve Island.” [CG13; USCP 6, 1994, p. 169;
Figure 3 - 6; Figure 3 - 7]

9. "Mouse Island Reef, with a least depth of 9 feet [2.74 m], is on the southwest side
of the vessel route, 1 mile WNW [292.5°T] of Scott Point Shoal.” [CG13; USCP 6,
1994, p. 169; Figure 3 - 6; Figure 3 - 7]

10.  "South Shoal and American Eagle Shoal lie on the northeast side of the vessel route
through South Passage.” [CG13; USCP 6, 1994, p. 168; Figure 3 - 6; Figure 3 - 7]

11.  "Starve Island Reef, with a least depth of 7 feet [2.13 m], is on the northeast side of

the vessel route and is marked off its west side by Starve Island Reef Lighted Buoy 2
[LLNR 55251." [CG13; CG14; USCP 6, 1994, p. 169; Figure 3 - 6; Figure 3-7]
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.12. *Scott Point Shoal , west of South Shoal on the southwest side of the vessel route,
- is rocky and has a least depth of 11 feet [3.35 m] at the northeast end where it is marked by

a Scott Point Shoal Lighted Buoy 1 [LLNR 5520)." [CG13; CG14; USCP 6, 1994, p.
169; Figure 3 - 6; Figure 3 - 7]

13.  “Green Can Buoy 1 marks the extent of the bank east of Long Point, the northeast
point of Kelly's Island. A rock, covered 12 feet [3.66 m], is marked on the south side by
Rock Shoal Lighted Buoy 2 [LLNR 5595] 0.6 mile WNW [292.5°T] of Carpenter Point.”
[CG6B; CG13; CG14; USCP 6, 1994, p. 168; Figure 3 - 6] :

14.  "Although it is obstructed by numerous shoals, a depth of 16 feet [4.88 m] can be
carried through the South Passage.” [CG13; USCP 6, 1994, p. 168] :

15.  "A blue tint is shown in water areas on many charts to accentuate shoals and other
areas considered dangerous for navigation when using that particular chart. Since the

- danger curve varies with the intended purpose of a chart, a careful inspection should be
made to determine the contour depth of the blue tint areas.” [USCP 6, 1994, p. 19]

16.  Sheet 28 of Recreational Chart 14842 (Scale 1:30,000) shows no blue tint between
the Starve Island Reef and Scott Point Shoal buoys or between the 8-foot (2.44 m) spot.
and Starve Island Reef, Bowever, the smaller scale Chart 14844 (Scale 1:40,000) shows
extensive blue tint between these two buoys, but very little between the 8-foot spot and
Starve Island Reef. The blue tint on Recreational Chart 14842 is for water 1 to 6 feet (0.30
to 1.83 m) deep, light blue tint for water 6 to 12 feet (1.83 to 3.66 m) deep, white for water
over 12 feet (3.66 m) deep. [IBT1; Figure 3 - 7]

17.  Thereis a charted distance of 1.0 mile (5,280 feet) between the Starve Istand Reef
and Scott Point Shoal buoys. There is a charted distance of 0.82 mile (4,330 feet) between
the 12-foot depth contours and (.58 mile (3,062 feet) between the 18-foot depth contours
at these two buoys. The 71-foot width of the barge KELLSTONE I represents only 1.3%
of the width between the two buoys, 1.6% of the width between 12-foot depth contours,
and 2.3% of the width between 18-foot depth contours. [CG6A; CG6C; CG63A,p. 75
IBT1; Chart 14844; Figure 3 - 6; Figure 3 - 7]

18.  Accordingto the 1994 U.S. Coast Pilot 6, there is a deepwater passage about 0.4
mile (2,112 feet) wide between the 8-foot (2.44 m) spot and Starve Island Reef. Thereisa
charted distance of 0.52 mile (2,746 feet) between the 12-foot depth contours and 0.42 -
mile (2,218 feet) between the 18-foot depth contours. The 71-foot width of the barge
KELLSTONE 1 represents only 3.4% of the width of the deepwater passage, 2.6% of the
width between 12-foot depth contours, and 3.2% of the width between 18-foot depth
contours. According to a bathymetric map of the South Passage, the deepest sounding in
the island region is 62 feet (18.9 m) and was made in a small depression north of Starve
Istand Reef. This 62-foot depression, called the Starve Island Deep, is in the deepwater
passage; however, it is not charted. [CG6A; CG6C; CG13; CG65A, p. 7; CG82; IBTL;
USCP 6, 1994, p. 169; Chart 14844; Figure 3 - 6; Figure 3 - 7]

19. "The Lake Carriers' Association (LCA) and the Canadian Shipowners Association
(CSA) have recommended, for vessels enrolled in the associations, separation of routes for
upbound and downbound rraffic in Lake Erie." [CG13; CG78; IBT22; IBT23M; USCP
6, 1994, p. 135; Figure 3 - 51 '
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70.  The latest editions of Recreational Chart 14842 and Charts 14830 and 14844 have

- LCA/CSA recommended routes printed on them. These routes are marked as dashed black
lines with courses and distances in magenta lettering above the lines. There are no
LCA/CSA recommended routes through the South Passage. The historic LCA/CSA
recommended route of 302° T through the South Passage was removed sometime between
1952 and 1974. Also on these charts, are ferry routes that cross the eastern and westem
entrances to the South Passage. These routes are marked as dashed magenta lines with the
word "Ferry" in black lettering above each line. [CGS5; CGOA; CG6C; CG13; CG73;
IBT22; IBT23M; USCP 6, 1994, p. 135; Chart No. 1, p. 14; Figure 3 - 5]

21.  The following note for buoys was in the introductory pages of Recreational Chart
14842 [IBT1]: '

““Buoys - The “highway" markers of the water channels are the numbered buoys.
These take several sizes and shapes such as cans (squat cylinders) and nuns
(cylinders with conical tops) and are placed along the sides of a channel, at turns, at
points where channels divide, at harbor and marina entrances, and to mark certain
obstructions, such as shoals and other underwater hazards. * * * Identification of
such aids while you are cruising not only directs or warns you but also gives you
an excellent check of your position. * * *." ' '

22.  Recreational Chart 14842 and Charts 14830 and 14844 have the following warning
printed on them [IBT1}:

"The prudent mariner will not rely solely on any single aid to navigation,
particylarly on floating aids. See U.S. Coast Guard Light List and U.S. Coast
Pilot 6 for details.” . :

23.  The following is a list.of fixed aids to navigation that were available in the
northwest portion of the South Passage where the accident took place [CG6A; CG6C;
CG14; Figure 3 - 5; Figure 3 - 6]:

(a) Green Island Light (LLNR 5535): "Fl 2.5s 80ft 8 St M"

() South Bass Island Light (LLNR 5530): "FI R 6s 74ft 11 St M”

(c) Perry Memorial Monument Light (LLNR 5670): "Iso W 6s 3351t 15 St M”

{(d) Entrance Channel Light 1 (LLNR 5380): "Fl G 45 31ft 6 St M 'I' PA”
() Entrance Channel Light 2 (LLNR 5385): "FIR 2.5s 311t 6 St M 2'PA"

24,  "The purpose of the aids to navigation in the South Passage are [sic] {o mark a
channel, that historically, has been used by both commercial and recreational interests for
many decades. While aids to navigation in the waters of the United States endeavor to
assist in safe navigation, masters and pilots may deviate from the prescribed buoy and
beacon signals in the interest of safe and prudent navigation." [CG78, p. 2]
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ODNR Officer Johnston made the following statements in regards to the historical

commercial use of the South Passage [IV TR, pp. 745-7471:

27,

*[1]t would be my opinion over the last 15 years in the South Passage that
commercial traffic is really very, very minimal, and as a matter of fact, I remember

seeing a tug one time going through there after I was up here for awhile and I

thought that's an unusual thing, I think, to see, is a tug going through the South
Passage. * * * You would see - - there's a sand dredge that would come through
once in awhile, which wasn't that way, and at one time I did see a ship come .
through there, okay, and that's one time. Now you would see ships pull in to
Marblehead there at the stone dock, you would see them pull in there. That was a
regular thing to pull in there, but they came from the east, okay, not necessarily
through -- not from down through the South Passage." ' :

ODNR Officer Johnston made the following statements in regards to the historical

recreational use of the South Passage [IV TR, pp. 751-754]:

28.

"As far as recreational use goes, it's always been very high. . In my past 15 years
it's always been very high. If you draw a line, basically, from Catawba here, you

. know, at Catawba Island up around here, you know, to Green Island, from here to

here and you go from Marblehead over to here to this side of the east side of
Kelly's Island and everything in between there, that's a very high usage. It always’
has been in those areas. That's always been heavily used by pleasure boats,
fishing, you know, fishing in those areas and so forth, and just traversing those
areas, going back and forth. * * * There will usually be anchored boats out around
Scoit Pointe [sic] and Starve Island area just due to the reefs being there, the people
would be fishing. * * * [Y]ou get around any point of an Island [sic] you're going
to encounter anchored boats because most of the points of Islands {sic] have good
fishing habitat, * * * Especially in the fall time. * * * [Y]Jou'll find more anchored
on the weekend." . '

The Chief of the Ninth Coast Guard District Aids to Navigation Branch made the

following conclusion in regards to the kistoric South Passage (i.¢., with the historic LCA
route and all of the historic buoys in place): _

29.

“Considering the proximity of reefs and shallow water along the east-west axis of
trackline, combined with the deeper draft vessels using the LCA trackline during
that period, I would consider these aids to navigation described above to mark a
narrow channel." [CG78, p. 1; Table 3 - 2}

The Chief of the.Ninth Coast Guard District Aids to Navigation Branch made the

following conclusion in regards to the current South Passage (i.e., with the historic LCA
route and all of the historic buoys either repositioned or removed):

30.

"Considering our knowledge of the waterway users of South Passage and the fact
that no one has recommended any changes to this system, I continue to support the
notion that this waterway is not 2 narrow channel or fairway and the aids to
navigation are adequate. The channel does not exhibit the shallower depths,
stronger currents, sharper bends, restricted maneuvering room and bank suction
and cushion created by the passage of other vessels commonly associated with
narrower channels." [CG78, p. 3]

"According to the U.S. Army Corps of Engineers, Buffalo District, they have

never, [n}or do they plan to, sound or dredge the area of South Passage.” [CG78, p. 3]

3-15
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d. Aids to Navigation
1. "Aids to navigation are placed along coasts and navigable waters as guides to mark

safe water and to assist mariners in determining their position in relation to land and hidden
dangers. Each aid to navigation is used to provide specific information. Several aids to
navigation are usually used together to form a local aid to navigation system that helps the
mariner follow natural and improved channels. Such aids to navigation also provides
continuous system of charted marks for coastal piloting. Individual aids to navigation are

~ used to mark landfall from seaward, and to mark isolated dangers. Lateral marks are buoys
or beacons that indicate the port and starboard sides of a route to be followed. Virtually all
U.S. lateral marks follow the traditional 3R rule of ‘red, right, returning,’ This means,
when retuming from sea, keep red marks on the right-hand (starboard) side of the vessel.”
[CG61] :

2. “In the Great Lakes, the conventional direction of buoyage is generally considered
westerly and northerly, except on Lake Michigan, where southerly movement is considered
as returning from sea.” [Light List, 1994, p. vii] '

3. "All solid red and solid green aids are numbered, with red aids bearing even
numbers and green aids bearing odd numbers. ‘The numbers for each increase in the _
Conventional Direction of Buoyage. Numbers are kept in approximate sequence on both -
sides of the channel by omitting numbers where necessary.” [33 CFR 62.43(a)]

4. . Table3 -2 contains aids to navigation that were found on outdéted U.S. Army
‘ Co_rps of _Engineering Chart Nos. 36 (1952) and 364 (1955) [IBT22; IBT23M]:

TABLE3 -2

AIDS TO NAVIGATION IN SOUTH PASSAGE OF LAKE ERIE
[USACOE Chart Nos. 36 (1952) & 364 (1955); CG78]

Aid to Navigation Characteristic Latitude  Longitude  Month/Year
Name X (N) (W) Removed

Starve Island Lighted Buoy (R 4 H R 41° 37" 13" 082° 49" 10" 01/65

Starve Island Reef Middle (HB)IQkFIW 41° 36'50" 082" 49" 08" N/A
Ground Lighted Buoy fred over black}

Mouse Island Buoy (BC3) 41° 36' 45" 082° 50" 00" 01/69
Scott Point Shoal Lighted BHFG 41° 36' 02" 082° 48' 24" N/A
Buoy

South Shoal Lighted Buoy ~ (R2)FIR 41° 35'40" 082" 47 16"  08/58 -
Rock Shoal Lighted Buoy ~ (R2)FIR 41" 36' 14" 082° 44' 46" N/A

American Eagle Shoal Buoy BC1) 41° 36 02" 082° 45' 00"  unknown
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5. The Chief of the Ninth Coast Guard District Aids to Navigation Branch made the
following conclusion in regards to the changing of one buoy and the permanent removal of
three buoys in the South Passage:

"Changing Starve Island Reef Lighted Buoy from an obstruction [sic] buoy to a
lateral (red) buoy numbered 2, and in conjunction with Scott Point Shoal Lighted
Buoy 1, a lateral (black) buoy were in accordance with the Light List for the Great
Lakes which states, ‘In the Great-Lakes, the conventional direction of buoyage is
generally considered westerly and northerly, except on Lake Michigan...." Based
on the standard practice of placing red buoys on the starboard side of the channel
and green buoys on the port side delineated a channel in the South Passage. Ata -
point between the buoys, a channel exists [emphasis by LTIG McDonald].
It is 5,500 feet in width and 17 feet at its least depth. Starve Island Reef Lighted
Buoy 2 marks the southernmost extension of reefs south of South Bass Island and
Scott Point [Shoal} Lighted Buoy 1 marks the northernmost extension of reefs.
Because of the width of the channel, the position of the aids to
navigation in relationship to the navigation hazards, I am inclined not
to consider this passage a narrow channel or fairway from any
direction for the type vessels commonly using this passage today
[emphasis by Investigator].” {CG78, p.2; Table 3 - 2] _ ' '

" % | assume the overall cause for the permanent removal of the buoys mentioned
above was due to the disuse of, and the removal of the LCA trackline in the South
Passage. The removal of the trackline no longer supported the need for all five
buoys. The Coast Guard, recognizing the South Passage as a viable route for
commerce, marked a channe] with the minimal of aids necessary to allow safe
navigation through the passage.” {CG78,p. 2; Table 3 - 2]

6. "Middle ground" is defined as a “shoal in a fairway having a channel on either
side.” [Bowditch I, 1981, p. 856} :

7. The lighted, horizontally banded red-black buoy at Latitude N 41" 3¢' 50" and
Longitude W 082° 49' 08", on U.S. Army Corps of Engineering Chart Nos. 36 (1952)
and 364 (1955), were Middle Ground Buoys. The buoy had an interrupted quick flashing
white light and red over black horizontal bands. According to the former United States
System of Buoyage (pre-1982 and pre-JALA), these characteristics indicated that the
channels to the left and right were of equal importance; therefore, the buoy could be passed
on either side. {IBT22; IBT23M; Bowditch I, 1984, pp. 1356, 1364, 1371; Table 3-2}

. 8. Starve Island Reef Lighted Buoy 2 (LLNR 5525) is a 4-foot tall red nun buoy that
marks the west side of a reef. Its light characteristics are: "FI R 6s.” [CG5; CG6A; CG6C,
CG13; CG14; K7; IBT2; Chart No. 1, p. 10; USCP 6, 1994, p. 169; Figure 3 - 6; Figure
3-7] _ _

9. Scoit Point Shoal Lighted Buoy 1 (LLNR 5520) is a 4-foot tall green can buoy that
marks the northeast side of a shoal. Its light characteristics are: "Fl1 G 4s.” [CG35; CGoA,;
CG6C; CG13; CG14; K8; IBT2; Chart No. 1, p. 10; USCP 6, 1994, p. 169; Figure 3 - 6;
Figure 3 - 7}
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10. "= ** [T]he accuracy classification for Starve Island Reef Lighted Buoy 2 and
Scott Point [Shoal] Lighted Buoy 1 is 'Charlie’ which is 75 yards. This classification

- represents a desired position tolerance based on area type, risk type, channel width and
typical vessel width to beam ratio. The USCGC BRAMBLE position checked these aids
on 09 May 94 and determined Scott Point Shoal Lighted Buoy 1 to be 5.93 yards and
Starve Island Reef Lighted Buoy 2 to be 1.42 yards within the location of their assigned
positions.” [CG78, p. 2]

11.  TheV.S. Coast Guard Aids to Navigation Team in Sandusky, Ohio did a position
check of the Scott Point Shoal and Starve Island Reef buoys on 2 October 1994.
According to the team, the buoys were working properly. [CG85]

12.  "Mariners must NOT rely on buoys alone for determining their position. Storms
and wave action can cause buoys to move." [CG61]

13.  Thelast Waterways Analysis Management Study (WAMS) for the South Passage
was on 11 August 1992. Thie study, advertised in Local Notice to Mariners 09/92 dated 08
May 1992, solicited user comments from various sources, both commercial and
recreational, on the adequacy of the aids to navigation in Fairport, Lorain, Huron Harbors

_and the Erie Istands. The aids to navigation in the South Passage are inclugive to this
study. No comments regarding recommended changes to aids to navigation in the South
Passage were received, therefore, no changes resulted from the WAMS. The next WAMS
is due 01 September 1997. [CG78, p. 3]
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Chapter 4 - Casualty Sequence
1. The tug and barge departed the Rouge River Osburn Dock in Detroit, MI at 0615
hours, on 1 October 1994, for Kelly's Island, OH. [CG8; CG45; CG46; CG49;
IV TR, p. 730]

2. The length over all of the combined unit (i.e., tug in the notch of the barge) was
456 feet (138.99 m). [CG1; CG2; CG10]

3. The tug was monitoring VHF-FM Channels 13 and 16. [Paraphrase of verbal.
statement by Captain Verret to LTIG McDonald on 2 October 1994]

4, The tug had no ballast water on board. [CG65A, p. 4]

5. The barge had 22 ft, 10 in (6.95 m) (+4 in or 10.16 cm) of ballast water on board.
[CG65A, p. 9]

6. Table 4 - 1 lists the departure drafts of the tug and barge {CG45; CG46]:
Table 4 - 1. Departure drafts at 0615 hours, on 1 October 1994

DRAFT FRANK PALLADINO JR KELLSTONE |
LOCATION (feet) _ (meters) (feet)  (meters) .
FORWARD 12.0 3.66 9.67 2.95
AFT 11.5 3.50 13.0 3.96.
7. The following 10 persons were crewmembers on board thé tug and barge [CG13;
CG45; CG46; CG49; CG511: _ _ : :
(@) Captain Chad J. Verret . Master
~ (b) Captain Robert E. Coleman Mate
(¢) MarcKelch Cook
(d) JoeMatsko Engineer
(e) Chris Amity Barge Supervisor
(H JoeMineado . Deck Hand '
(g) Jason Malone Deck Hand
~{h) Jeff Nickles Deck Hand
(i) David M. Marracino - Barge Maintenance
(i) Jason Miller Deck Hand

| 3. At 0752 hours, the Mach 1 was given a Vessel Safety Inspection at the Mazurik

ramp in Danbury Township, OH by ODNR Watercraft Officer Jeffrey Nehls. A written
warning was issued to the vessel operator, Virginia S. Ostrom, on Form DNR 8254. On
board the Mach 1 were four persons: William R. Crane, Jr., Virginia S. Ostrom

- (William's fiancée), lan M. Crane (William's son), and Michael Burghard (Tan's friend).

There were four Adult Type ITl PFDs and one Aduit Type IV PFD. All five PFDs were
noted as acceptable. Table 4 - 2 represents the inspection items noted in the warning issued
by Officer Nehls. [CG18, p. 2; CG35; LI TR, pp. 49,144, 145, 168, 169; IV TR,

p. 744} _




REPORT NO. USCG 16732/24DET94/MC94020576

TABLE 4 - 2. Reproduction of data on the ODNR Vessel Safety Inspection ticket issued to
the Mach 1 at 0752 hours, on 1 October 1994.. :
VESSEL SAFETY INSPECTION
STATE OF OHIO

Acceptable Items

NO NA ITEM DESCRIPTION_
Numbers properly displayed
Ohio license displayed
Valid certificate of numbers
Personal Flotation Devices (PFD)
Fire extinguisher(s)
Anchor and line
Distress signal
Flame arrestor properly installed
Ventilation - engine
Ventilation - fuel tank
Sound Producing Device

X Required lights (night only)

X ' Muifler '

X Legal Sanitary System

S NMNNNJ%
R

9. The Mach 1 was launched after 1ts ODNR Vessel Safety Inspection was completed.
William Crane was the operator of the boat. They decided that since they were going to
fish for perch, they would go out near the shoals at Starve Island. At a location haltway
between the Starve [sland Reef Lighted Buoy 2 (LLNR 5525) and Scott Point Shoal
Lighted Buoy 1 (LLNR 5520), they dropped a 15-pound navy stockless anchor off the
starboard quarter. There was an approximate 46 to 47-foot rode (55 feet minus the line for

- an approximate 3-foot freeboard and the 5 to 6 feet of line on deck), which includeda  *
S5-foot length of chain near the anchor. The anchor did not hold too well at this location and
they dragged anchor. Also, waves were splashing over the stern and into the boat. They
moved and anchored again, but near a pack of boats closer to the Scott Point Shoal buoy
than to the Starve Island Reef buoy. This time, they anchored off the port bow cleat with
an additional 15 feet of mooring line. After tying off the anchor line at the port bow cleat,
approximately 5 or 6 feet of the line was laying on the deck. With a freeboard of
approximately 3 feet, this left a total rode of approximately 61 to 62 feet in the water.
According to Mr. Crane, the Mach 1 stopped dragging anchor. [CGIM; CG135; IBT10; 1T
TR, pp. 49, 50, 53, 73, 144, 145, 147, 159, 166, 198; III TR, p. 465; USCP 6, 1994, p.
169; LTIG McDonald's proportional measurement of rode using beverage can as reference
in CG9M; LTJG McDonald's proportional measurement of freeboard using known vessel
length as reference in CGOI] '

10.  TheMach 1 originally had a VHF-FM radio on. However, Virginia Ostrom turned
it off because the static and traffic got so bad that it had a constant screechy sound. She
also got "tired of listening to a lot of the stuff.” [II TR, pp. 79, 129, 164, 178]

11.  Thetug and barge were downbound in the Detroit River with the assistance of the
TUG MALCOLM (Call Sign WY5853). At 0723 hours, the TUG MALCOLM gave a
radio traffic report to Canadian Coast Guard Vessel Traffic Center Sarnia that they were at
the Grassy Island Light (LLNR 7785). The radio traffic report of the tug and barge
indicates they were at the Detroit River Light (LLNR 6885) at 0857 hours; however, the
logbook of the FRANK PALLADINO IR states 0915 hours. [CG48; CG49; Light List,
1994, pp. 68, 77]
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12.  Thetugand barge (without the TUG MALCOLM) traveled in a southeasterly

direction across the western end of Lake Erie, from the Detroit River Light through the East

Outer Channel, to a waypoint 0.20 NM (0.23 miles) southwest of Green Island Light

(LLNR 5535) at Latitude N 41° 38.5" and Longitude W 082° 52.2'. [CGS5; CG6A; CG13;

'(121(318; %%’j%?; CG65A, p. 12-13; K4; USCP 6, 1994, p. 169; Light List, 1994, p. 55; 1V -
> P-

13.  The tug and barge were traveling at 6 knots (6.9 mph or 202.4 yds/min or 607.2
ft/min) according to their GPS receiver. Both propellers were at 80% pitch and 350 RPM.
[CG18; CG45; CG46; CG50; Paraphrase of verbal statement by Captain Verret to LTIG
McDonald on 2 October 1994; IV TR, p. 730]

14.  When the barge is loaded and the tug is in the notch, the normal cruising speed is
‘between 5 and 6 knots. When the barge is empty, the speed is between 6 and 7 knots.
[IV TR, p. 626]

15.  When the barge is loaded and the tug is in the notch, the speed for bare steerageway

is between 2 and-3-1/2 knots. Aric Barrett, another Mate employed on board the tug (he

was not on board at the time of the accident), stated that bare steerageway is probably lower
" for an unloaded condition, but he did not know for sure. [IV TR, p. 626]

16.  The engines of the tug were controlled directly by the person at the conning station
on the bridge. [CG65A, p. 3]

17. A light, misty rain started in the vicinity of the anchored Mach 1 at or about 1157

hours. Because of the rain, Virginia Ostrom and William Crane put the canvas canopy up
on the Mach 1. The canopy only covered the front two seats of the Mach 1 and was open
on the sides. [CGS57; IBT4; II TR, pp. 25, 30-32, 107, 147, 166, 182, 189, 198, 199] -

18.  Captain Robert Coleman assumed the bridge watch from Captain Chad Verret at
1200 noon, approximately one hour above Green Island. [Verbal statement by Captain
Verret to LTIG McDonald on 2 October 1994]

19.  David Marracino was on the bow of the barge as a lookout and had a portable VHF-
FM radio. He was in frequent contact on Channel 8 with both Captain Coleman at the
conning station on the bridge of the tug and Captain Verret, standing on the roof of the
tug(;s bridge. {CG18; CG29; IIl TR, pp. 364-366, 369, 377, 378, 383; IV TR, pp. 720,
7301

20.  As bow lookout, David Marracino frequently used his radio to communicate to
Captain Coleman on the bridge about the locations, descriptions, and movements of boats
in the area. He did not give maneuvering recommendations to Captain Coleman. [III TR,
p. 365, 366, 369, 383]

21.  There were two packs of boats approximately 3 miles west of the North and Middle
Bass Islands. Many boats were traveling back and forth between the two packs. One pack
began at about the Canadian border and ended at an imaginary line due west of Rattlesnake
Island. The other pack was south of the first one. The course of the tug and barge went
between the two packs of boats. To avoid hitting the boats, the tug and barge had to make
many course changes. [III TR, p. 365; CG29; CG37]
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22, Captain Coleman made a left turn at the Green Island Light waypoint at or about
1240 hours; whereby, entering the South Passage. He lined up on a course of 131.5° T,
towards Scott Point Shoal Lighted Buoy 1 (LLNR 5520), with the "help"” {word used by
Coleman] of David Marracino on the bow of the barge and Captain Verret on the roof of the
tug's bridge. Captain Verret thought his location on the roof would be a good lookout
spot because of the number of boats in the area. [CGS; CG6A; CG13; CG37; CGO5A, pp.
12-13; CG77%; Figure 4 - 1*; Figure 4 - 2*; Figure 4 - 3; USCP 6, 1994, p. 169; K4;
Light List, 1994, p. 55; IV TR, p. 731] '

23.  Thedistances of the visible horizon for David Marracino, Captain Coleman, and
Captain Verret were 6.4 miles, 6.6 miles, and 7.6 miles, respectively. [CG2; CG16;
Bowditch I1, 1981, p. 132]

24.  Captain Coleman’s visibility at the conning station on the bridge of the tug was
obscured at waterline distances less than 1,368 yards or 0.78 miles away (4,104 feet).
Captain Verret's visibility from the roof of the bridge was obscured at waterline distances
i:qss tha:;l 3%4.7 yards or (.21 miles away (1,094 feet). [Table 3 - 1; Figure 3 - 3;

igure 3 - 4]

25.  TheMach'1 was anchored approximately 4.2 miles away, on a line-of-sight bearing
of approximately 125° T, from the tug and barge's Green Island waypoint. From where
the Mach 1 was anchored, however, the southern point of South Bass Island obscured their
sight of Green Island. [CG31; CG77; Figure 4 - 1; Figure 4 - 2; I TR, p. 31; Il TR,

pp. 395, 401, 402; Audio TR, p. 3]

26.  Atorabout 1247 hours, the tug and barge made radio contact with the nearby motor
vessel JET EXPRESS I on Channel 16. The tug and barge were just south of Green
Island. [CG76, p. 8; IV TR, p. 847] _

27.  Thetug and barge were abeam South Bass Island Light at or about 1255 hours.
The anchored Mach 1 was approximately 2.4 miles away. [CG77; Figure 4 - 1;
Figure 4 - 2]

28. Somewhere at or after South Bass Island Light, the tug and barge bridge crew
(i.e., either Captain Verret or Captain Coleman) told David Marracino that they could not
tell the boats from the buoys, and that he keep a lookout. At this time, however, an
earwitness on Channel 8 could only hear statements made from Captain Verret and
Coleman. The earwitness' vessel was out of range of Mr. Marracino's radio. [CG29;
III TR, pp. 365-366; IV TR, p. 720}

29.  Captain Robert Coleman stated that the tug’s radar was on, but he was not watching
it. Captain Coleman’s reason for not watching the radar was that there were too many
boats in the area to tell the boats apart from the buoys. [CG50]

*Coast Guard Exhibit 77, Figure 4 - 1, and Figure 4 - 2 are reconstructions by

LTJG Bernard McDonald, USCGR of the accident sequence on a copy of Sheet 28 of
Recreational Chart 14842, "Islands in Lake Erie." LTIG McDonald plotted the tug and
barge trackline as found on Coast Guard Exhibit 6A and the Mach 1 position as determined
by Facts 4.25 and 4.51. The time of the accident was determined by Fact 4.48 as

1317 hours and the speed of the tug and barge was determined by Facts 4.13 and 4.14.
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30. . David Marracino saw the Mach 1 at or about 1303 hours, at approximately 1-1/2

- miles away. This was about 14 minutes before the accident. [CG38; CG77, Figure 4 - 1;
Figure 4 - 2]

31.  Thetugand barge picked the less conjested path as they approached vessels south
of the Starve Island Reef Buoy. [CG38}

32. . Virginia Qstrom first saw the "large black vessel” (i.e., tug and barge) at least

8 minutes before the accident or sometime before approximately 1309 hours. At that time,
Mr. Crane and Ms. Ostrom could see down the port side of the barge and ail of the bow. "
They could not see the tug. The second time Ms. Ostrom saw it, it had already turned

~ towards her. Mr. Crane did not believe that the large black vessel represented any danger
- when he first observed it. [CG77; K18; Figure 4 - 1; Figure 4 - 2; I TR, pp. 55, 56, 130,
131, 149, 150, 160, 165] _
33.  The tug and barge began to make a left turn at or about 0.2 NM (0.23 miles) off the

Starve Island Reef buoy at or about 1309 hours. The arichored Mach 1 was approximately

{0.85 miles or 1,496 yards away. [CG6A; CG37; CG65A, pp.-12-13; CGT77; Figure 4 - 1;

Figure 4 - 2; USCP 6, 1994, p. 169; IV TR, pp. 730, 731] :

34. At or about 1310 hours, the anchored Mach 1 was approximately 0.78 miles or
1,368 yards away. At about this time, the Mach 1 would not be visible to Captain Coleman
from the conning station on the bridge. It would, however, still be visible to both Captain
~ Verret and David Marracino. This was 7 minutes before the accident. [Table 3 - 1;

Figure 3 - 3; Figure 3 - 4; CG77; Figure 4 - 1; Figure 4 - 2]

35.  Asthe tug and barge were lining up their course for the stone dock at Kelly's Island
{course was approximately 088° T], David Marracino told Captain Coleman about the
presence of the Mach 1 and that it "was getting ready to move." Captain Coleman later
admitted that he could not see the Mach 1 and assumed everything was okay. He decided
to keep the tug and barge on a steady heading [of approximately 088° T] for the stone dock
at Kelly's Istand. [CG37; CG77; Table 3 - 1; Figure 3 - 3; Figure 3 - 4; Figure 4 - 1;
Figure 4 - 2; Paraphrase of verbal statement by Captain Verret to LTIG McDonald on

2 QOctober 1994; IV TR, p. 7331 -

36. . An earwitness on Channel 8, hearing only the "bridge crew" (i.e., either Captain -
Verret or Captain Coleman), heard one of them ask David Marracino whether the boat
[Mach 1] was moving or anchored. [CG29; III TR, p. 366}

37. . Atorabout 1313 hours, the tug and barge were approximately 1/2 mile or 880
yards away from the Mach 1. David Marracino gestured with his arms to the port side of
the barge that the Mach 1 should get out of its way. He also pointed which way the barge
was going to go. He stated that he believed the persons on the Mach 1 acknowledged the
tug and barge's presence because they started to put away their fishing gear. William
Crane first saw the tug and barge at a 1/4 mile or more away. [CG15, p. 2; CG18, pp. 3,
5: CG38; CG41, p: 3; CG77; Figure 4 - 1; Figure 4 - 2; I TR, p. 162; I TR, pp. 54-56;
IV TR, p. 734]

38.  Virginia Ostrom stated that there was no time to wave back once they saw the barge
coming at them. William Crane did not remember if he or anyone else on the Mach 1
waved back to the tug and barge. [CG18, p. 3; I TR, p. 162]
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39.  Atorabout 1315 hours, the tug and barge were approximately 1/4 mile or 440
yards away from the Mach 1. David Marracino saw a person on the Mach 1 attempt to start
the boat and then allegedly wave to him. He later admitted to the ODNR that it was
possible, at that distance of several hundred yards, that the person on the Mach 1 was
waving at him because he or she could not start the engine. Virginia Ostrom made two
attempts to start the Mach 1 in the minutes before the accident. Each time she started the
boat and put it in gear, it stalled. In the past, however, she usually let the engine run for "a
few seconds” before putting it in gear. Both Virginia Ostrom and William Crane told
everyone to put on life jackets (i.e., PFDs). Nobody did. However, Jan Crane and
Michael Burghard had worn their life jackets earlier, when the Mach 1 was underway and
making way. All of the four wearable life jackets were out in view until after the Mach 1
anchored. After the boat anchored, two of the life jackets were stowed under a seat to
make more room. The remaining two life jackets were on the floor of the boat.[CG15; -
CG18; CG38; CG41; CG42; CG50; CG77; Figure 4 - 1; Figure 4 - 2; IL TR, pp. 28, 47,
74, 75, 80, 81, 151, 167, 169, 170; IV TR, p. 736] _
40. At orjust after 1315 hours, the anchored Mach 1 was approximately 0.21 miles or
364.7 yards away. At about this time, the Mach 1 would not be visible to either Captain ~
Coleman from the conning station on the bridge or to Captain Verret on the roof of the
bridge. It would, however, still be visible to David Marracino. This was 2 minutes before
_the accident. [Table 3 -.1; Figure 3 - 3; Figure 3 - 4; CG77; Figure 4 - 1; Figure 4 - 2;
Figure 4 - 3] '

41,  According to Captain Verret, at 6 knots (6.9 mph), the tug and barge take around
400 yards to stop and at least 1/4 mile (440 yards) to make a 90" turn to avoid an object in
the water. David Marracino stated that the tug and barge take around "1/4 to 1/2 mile or so"
(440 to 880 yards) to stop. [CG50]

42.  Atorabout 1316 hours, the tug and barge were approximately 1/8 mile or 220 _
yards away from the Mach 1. According to David Marracino, the Mach 1 still did not move
and the person on board waved to him again. [CG38; CG77; Figure 4 - 1; Figure 4 - 2]

43.  Atorjust after 1316 hours, the tug and barge were approximately 500 feet or 167
yards away from the Mach 1. David Marracino allegedly saw a person on the Mach 1 start
heaving on an anchor line. It appeared to Mr. Marracino that the Mach 1 began drifting
towards the barge after the anchor line was pulled on.  [CG21; CG38; CG77; Figure

4 - 1; Figure 4 - 2; IV TR, p. 736]

44.  Ator about 1317 hours, the tug and barge were approximately 100 to 150 feet or 33
to 50 yards away from the Mach 1. David Marracino told Captain Coleman to make a hard
right furn and put the engines full astern because the Mach 1 was still not moving. Captain
Coleman then turned the tug and barge to the right. At this time, Captain Verret was on the
barge, looking down the port side. Captain Verret told Captain Coleman [over the radio] to
shut down the engines, which he did. [CG18; CG21; CG37; CG38; CG77; Figure 4 - 1;
Figure 4 - 2; L TR, pp. 366; IV TR, p. 733]

45,  According to David Marracino, the person on the Mach 1 was still heaving on the
anchor line when the tug and barge were approximately 25 feet away. [CG38]

46. When the tug and barge were approximately 10 feet away from the Mach 1, Ian
Crane, wearing a red hat, was seen by David Marracino and another boater, jumping from
the starboard quarter without a lifejacket in his hands. According to Mr. Marracino, it
“looks like [Michael Burghard] follows Boy #1 [lan Crane].” William Crane said he came
up through the hatch in the cuddy cabin in order to pull the anchor line up, which was
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attached to the port bow cleat. However, he never claimed to have pulled on the anchor
line. He said he just stood up in the hatch and dropped back down inside because the barge
was only approximately 10 feet away. [CG18; CG31; CG32; CG33; CG38; CG42;

I TR, p. 27, 76, 77, 436, 437, 458; IV TR, p. 737}

47.  There was a pack of approximately 15 boats inthe area around the Scott Point
Shoal buoy, with the Mach 1 being in the northeast comer of that pack. Before the light
rain started, there were approximately 25 boats. Another pack of approximately 10to 15
boats were o the north and east of the Starve Island Reef buoy.  There was also boats
scattered throughout the area. {CG22; CG24; 11 TR, pp. 40, 160, 161; III TR, pp. 301,
302, 337, 341] : _

48. At 1317 hours, a Mayday was called in on VHF-FM Channel 16 by a boater near
the Mach 1. According to the Mayday, the Mach 1 was under the bow of the barge. The
- square bow rake of the barge struck the port side of the Mach 1; whereby, tilting the
starboard side of the Mach 1 up against the barge. The windshield and canopy of the
Mach 1 were crushed on top of Virginia Ostrom, who was at the conning station. William
%‘{ane w%s Slgl]l inside the cuddy cabin. [CG18; CG37; CG4l; CG76; 11 TR, p. 128; Audio
‘TR, pp. 2, . ' _

49.  Thetug and barge were allegedly on a course of 060° when the accident occurred.
It has not been clarified whether this course was in true, compass, or magnetic degrees.
The variation for the area was 6.2" west. Deviation was unknown due to the age of the
compass deviation card. The stone dock at Kelly's Island was on a bearing approximately
088° T from the accident location. [CG6A; CG6C; CG7; CG45; CG46; CGTT,

Figure 4 - 1; Figure 4 - 2]

50.  David Marracino grabbed a lifering and started searching for the two boys as soon
as the accident occurred. [CG37; CG38; IV TR, p. 737] :

51.  Another boat, with a GPS receiver, was approximately three to four boat-lengths or
100 to 150 feet, either south or east of the accident. When the accident occurred, the
operator of this boat took a GPS fix at position Latitude N 41° 36.46’ and Lon gitude

W 082° 48.29". The GPS receiver was a Northstar 800 and had an accuracy of 75 meters
(246 feet). [CG31; CG77; Figure 4 - 1; Figure 4 - 2; TII TR, pp. 395, 401, 402, 417, 418;
Audio TR, p. 3]

52.  Two witnesses reported that the Mach 1 was pushed by the barge's bow for
approximately 200 to 250 yards to the east, before breaking free on the barge's port side.
Other witnesses stated the distance was from 100 to 200 yards, to just over a 1/4 mile. At
least 30 seconds or more passed between when a caller on the radio said that a small boat
[Mach 1] was underneath the bow [of the barge] and when the same caller said it cleared
the bow. At 6 knots, the tug and barge would have traveled approximately 100 yards in

10 seconds. The Mach 1 did not sink and was not capsized. [CG23; CG28; CG76; LI TR,
pp. 28, 152, 298; Audio TR, pp. 2, 56]

53,  Thetug and barge were still making way after the Mach 1 broke free of the barge.
It appeared to Witliam Crane and Virginia Ostrom that the tug and barge were not going to
stop after their Mach 1 broke free. After breaking free of the barge, the port side of the
Mach 1 slid down the port side of the barge. [CG15; CG18; CG41; CG42Z; Il TR, p. 28}

54.  TheMach 1 had its anchor out before and after breaking free of the barge. [CG18;
CG23; CG28]
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