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Executive Summary

On May 1, 1999, the amphibious passenger vehicle Miss Majestic, with an
operator and 20 passengers on board, entered Lake Hamilton near Hot Springs, Arkansas,
on a regular excursion tour. About 7 minutes after entering the water, the vehicle listed to
port and rapidly sank by the stern in 60 feet of water. One passenger escaped before the
vehicle submerged but the remaining passengers and the operator were trapped by the
vehicle’s canopy roof and drawn under water. During the vehicle’s descent to the bottom
of the lake, 6 passengers and the operator were able to escape and, upon their reaching the
water’s surface, were rescued by pleasure boaters in the area. The remaining 13
passengers, including 3 children, lost their lives. The vehicle damage was estimated at

$100,000.

The Safety Board’s investigation of this accident identified the following major
safety issues:

* Vehicle maintenance,

» Coast Guard inspections of the Miss Majestic,
* Coast Guard inspection guidance,

* Reserve buoyancy, and

» Survivability.

The National Transportation Safety Board determines that the probable cause of
the uncontrolled flooding and sinking of the Miss Majestic was the failure of Land and
Lakes Tours, Inc., to adequately repair and maintain the DUKW. Contributing to the
sinking was a flaw in the design of DUKWs as converted for passenger service, that is, the
lack of adequate reserve buoyancy' that would have allowed the vehicle to remain afloat
in a flooded condition. Contributing to the unsafe condition of the Miss Majestic was the
lack of adequate oversight by the Coast Guard. Contributing to the high loss of life was a
continuous canopy roof that entrapped passengers within the sinking vehicle.

As a result of this investigation, the Safety Board makes recommendations to the
U.S. Coast Guard and the Governors of the States of New York and Wisconsin.

! Reserve buoyancy is the internal volume of a vessel that is not flooded or capable of being flooded.
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Factual Information

Events Preceding the Accident

On Thursday, April 29, 1999, the Miss Majestic, an amphibious commercial
passenger vehicle that had been converted from a U.S. Army DUKW,? was nearing the
end of the waterborne portion of a tour in Lake Hamilton, Arkansas. (See figure 1.) As the
vehicle approached the shore, the operator said she saw that the Higgins pump, a
dewatering pump in the bilge system, was intermittently discharging water. In addition,
the forward electric bilge pump that automatically activated when water accumulated
amidships in the hull was continuously discharging water from the vehicle. The operator
radioed a report of her observations to Land and Lakes, Inc., (Land and Lakes) the
owner/operator of White and Yellow Duck Tours, before arriving at the usual return ramp,
where she drove the Miss Majestic out of the water.

“u)) RIDE THE ‘Wl D
 DEPARTURE TIE_ 900-100-200-

Figure 1. The Miss Majestic. When the DUKW was converted for commercial passenger
service, a steel frame was installed around and over the passenger compartment. The
Miss Majestic had a vinyl canopy over the frame to protect passengers from the weather.

2 A DUKW (pronounced “duck”) is an amphibious landing vehicle that was designed to transport
military personnel and supplies for the U.S. Army (Army) during World War II. The Army acronym DUKW
indicates that the vehicle model was designed in 1942 (D) and that the vehicle is amphibious (U) and has
both front-wheel drive and rear-wheel drive capability (K and W, respectively). Records indicate that more
than 21,000 DUKWs were built. After the war, many DUKWs were sold as surplus and, like the Miss
Majestic, were converted to commercial excursion passenger vehicles that are in operation today.
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In the meantime, Land and Lakes dispatched its senior mechanic, who arrived at
the exit ramp while the Miss Majestic was still in the lake. He, too, observed that the water
was discharging from the Higgins pump’s outflow point in a brief and intermittent manner
rather than in a steady stream.

The operator said that after she drove the Miss Majestic up the ramp and onto dry
land, water continually leaked from the hull for about 10 minutes. During the same time,
water continuously discharged from the forward electric bilge pump.

After the mechanic examined the vehicle and determined that the source of the
leak was a tear in the forward rubber boot® on the rear driveshaft housing (figure 2), the
operator drove the Miss Majestic to Hot Springs, where she completed the land tour and
dropped off passengers. She then drove the Miss Majestic to the company garage for
repairs.

On April 30, at the garage, the maintenance mechanic began work after 1200* on
the Miss Majestic after conducting daily checks on three other DUKWs that were being
used for tours that day. To repair the leak, he replaced the forward boot with a rubber boot
that had been obtained from sources such as Army surplus. In the course of making the
repair, he discovered a small tear in the aft boot for the rear driveshaft housing; however,
he did not have time to replace the aft boot before the end of his workday. The next
morning, the day of the accident, the mechanic replaced the aft boot with a previously
used boot. The Miss Majestic was then returned to service.

Accident Narrative

About 1130 on May 1, 1999, the operator of the Miss Majestic first picked up 18
passengers at the White and Yellow Duck Tours ticket office in Hot Springs and then two
passengers at a regular White and Yellow Ducks stop at a nearby park, for a total of 20
passengers. The operator served not only as the operator of the vehicle but also as the
narrator for the tour. After conducting a land tour of Hot Springs, the operator drove the
DUKW south on U.S. Route 7 to Lake Hamilton for the waterborne portion of the tour.

On the northwest side of Saint John’s Island, the operator arrived at the boat ramp
owned by Land and Lakes and, in preparation for entering the water, turned on the toggle
switch to power the three electric bilge pumps.” The operator then stood up, faced the
passengers, and briefed them on the water tour sights and safety instructions. She warned
them that smoking was prohibited by the U.S. Coast Guard (Coast Guard) and was
punishable by a fine. The operator pointed out that the lifejackets were stowed on wooden

3 The driveshafts for the wheels penetrated the hull and were protected by cylindrical steel housings.
The housings were fitted with rubber boots to maintain the watertight integrity of the hull. The boots were
held in place by hose clamps. If the boots had holes or were dislodged, water could freely enter the hull.

* All times are central daylight times, based on a 24-hour clock.

> The forward electric pump operated only when its float switch was activated by the presence of water.
The aft electric pumps were activated by the operator turning on a toggle switch on the dashboard.
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Plan view of the Miss Majestic's drive shaft and chassis assembly. The area indicated by a
dotted line includes the drive shaft and its rubber boots, which were designed to provide a
waterproof seal for the drive shaft's penetration into the hull.

Forward
Retaining Rubber Boot Clamp
R Rings

Shaft
Housing

Hinge

Hinge Assembly Aft Rubber

Pin Boot

Above is the drive shaft housing and hinge pin assembly as shown in the Army technical
manual for DUKWs. The hinge pin assembly, which holds the housing in position relative to
the hull, was missing from the Miss Majestic.

Figure 2. Top illustration shows the Miss Majestic’'s assembly and the approximate
locations of the Higgins pump and the three electric bilge pumps. Bottom illustration
shows a side view of the driveshaft housing and components as designed by the Army.
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shelving underneath the overhead canopy covering the passenger compartment of the
vehicle.

While briefing the passengers about the lifejackets, the operator tried to pull one
out of the storage rack (see figure 3) to demonstrate how to don it. When she could not
pull a lifejacket free, the operator gave up trying.® According to passengers, as the
operator retook her seat at the forward part of the vehicle, she pointed to the lifejackets
and said, “They’re up there.” The passengers said that the operator neither offered
lifejackets to anyone nor explained how to get off the vehicle in case of an emergency on
the water.

The operator then put the DUKW’s transmission into neutral, engaged the
vehicle’s propeller, and let the vehicle roll down the ramp into the water. The DUKW
followed along the shore of Saint John’s Island, traveling about 4 knots. While she had
been driving on land, the operator had raised the windshield and secured the curtains on
the corner windows on either side of the windshield. She left the windshield up for the
lake tour.

Figure 3. Postaccident view of the Miss Majestic’s main passenger compartment looking
forward from the aft seating area. The lifejackets were stored in open racks above the
passengers’ seats.

6 Safety Board investigators examined other DUKWs belonging to the company and found the
lifejackets jammed tightly into the storage racks.
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During an interview with Safety Board investigators, a 15-year old boy who had
been sitting in the third row on the port side stated that shortly after the DUKW entered
Lake Hamilton, he took off his shoes. After the DUKW had been on the lake about 4 to 5
minutes, he felt his feet getting wet and, upon looking down, saw that the deck area near
his seat was filled with water a little less than a 2-inch deep. The DUKW was riding so
low that, from his seat, he could reach down and touch the surface of the lake. He said that
he observed a stream of water pouring out of a plastic hose near the operator’s seat. The
boy likened the water discharge to that of a water stream from a 1-inch garden hose. Two
other passengers sitting on the port side also recalled seeing water discharging overboard
near the operator’s seat. The boy in the third row said that he thought the condition was
normal and that the operator did not notice the discharging water.

The operator later stated that, about 5 to 7 minutes after the Miss Majestic entered
the lake, she noticed that the DUKW was handling sluggishly and had a small list to port.
She looked back at the passengers and asked a large man (6 feet 6 inches tall and 260
pounds) who was sitting in the sixth row on the port side to move to the starboard side of
the vehicle. (See figure 4.)

As he got up to change seats, the man saw water enter the vehicle over the stern
and realized the danger. He started pulling lifejackets from the overhead stowage area and
throwing them to other passengers, shouting at them to “get out.” He said that passengers
in the row across from him initially remained in their seats and did not move.

At that time, the operator, who had been busy narrating the tour, looked aft and
saw water pouring over the stern into the passenger compartment. Upon seeing the inrush
of water, she immediately turned the Miss Majestic to port and headed towards shore.

The operator later stated that she had not observed discharges from either the
Higgins pump or the forward electric bilge pump during the tour; the discharge pipes were
to her left. She had been turned to her right, to narrate the tour to the passengers, when the
vehicle had begun to flood. She had also throttled the engine down while narrating. The
operator stated that she radioed Land and Lakes on the designated VHF channel. The
owner stated that he and his employees were by their radios, but no one heard a call.

The operator and the passengers provided different time estimates of how long it
took the Miss Majestic to sink below the surface of the lake after the DUKW began to take
on water over the stern. Some individuals said that the DUKW sank within 15 seconds;
others stated that the Miss Majestic took up to about 1 minute to sink. A boater in the area
who had noticed that the Miss Majestic was riding very low in the water said that, as he
attempted to approach the vehicle to warn the operator, the Miss Majestic sank by the stern
and quickly disappeared below the surface.

In the meantime, the 15-year-old male in the third row tried to assist other
passengers by providing lifejackets. He later stated that he was able to pull a few
lifejackets from the stowage area but said that doing so “was kind of hard.” Before the
vehicle submerged, he exited the port side window and crawled on top of the canopy as
the vehicle quickly slipped beneath the water’s surface.
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Port

Side

Row 1

Row 2p>

Row 3>

Row 4

Row 5

Row 6>

Row 7

Row 8>

Operator’s Firefighting Equipment
Position and Controls
Adult Empty Adult
3-year-old
Female Female Child
Adult Adult Empty Empty
Male Female
15-year-old Empty Adult Adult
Male Female Female
Adult Empty Empty Empty
Male
Adult Empty Empty Empty
Female
Adult i 3 Adult Adult
Male 8 %:i:dom Female Male
STEP
Adult 4-year-old Adult Empty
Female Child Male
Empty Adult Adult 5-year-old
Male Female Child
EXIT

Starboard
Side

Note: Shaded seats show where the fatality victims were seated before the DUKW sank. The children in
rows 7 and 8 actually were in the laps of the women sitting next to them. They are shown occupying a seat
to indicate their location in the DUKW. The operator asked the adult male in row No. 6, portside, to move
to the opposite side of the DUKW when the vehicle began to list.

Figure 4. Passenger seating arrangement on the Miss Majestic.
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The large male passenger who had been tossing lifejackets to others said that water
rushing into the vehicle swept him forward and pinned him against the windshield. He
could not recall how he exited the vehicle. He said that he considered himself a strong
swimmer but that the water’s force overcame him. He said that his wife, one of the
accident fatalities, did not know how to swim.

A passenger in the second row said that, when he realized that the Miss Majestic
was submerging, he jumped out the port side window. His wife, at first, tried to use the
aisle to move to the front of the vehicle; however, upon observing other passengers
beginning to panic and seeing that the windshield blocked any exit from the forward part
of the vehicle, she returned to the portside opening where her husband had exited. As the
woman moved toward the opening, a child who had been in the sixth row grabbed and
held onto her. The woman said that she initially swam downward to free herself from the
vehicle before beginning her ascent to the surface. She said that her ascent took a long
time and that her nose was bleeding when she reached the surface of the lake. She later
stated that she was not aware that a child had grabbed hold of her until she surfaced and
people assisted the two of them into a recreational vessel.

In the meantime, a woman in the seventh row had her feet propped up on the seat
across from her when water began pouring into the stern. The woman said that she had
hardly had time to put her feet on the deck when the incoming water was over her head.
The woman said that she was not a swimmer. As the vehicle sank deeper, she could see
nothing in the murky green, increasingly dark water. She said that she held on tightly to
the metal frame at the aft edge of the canopy; however, she was unable to overcome the
force of the water and was swept out the stern window opening. She floated to the surface,
where she was rescued.

On the starboard side of the vehicle, a man and woman in the seventh and eighth
rows were attempting to place a lifejacket on a child when the incoming water poured over
them. The man said that he attempted to swim in what he thought was a forward direction;
however, he felt something in his way. He did not know through which opening he exited
the vehicle; he stated that it took him a while to get to the surface.

The operator stated that she felt along the line of the roof and, upon finding an area
where the windscreen had become detached, pulled herself through the opening. She
stated that the water was dark. Although she was a strong and practiced swimmer, she
struggled to reach the surface of the lake. Upon surfacing, she noted that her clothing was
covered with dirt, which she thought was silt, indicating she had been on the lake bottom.

The operators of at least six pleasure boats that happened to be in the area
responded to assist the Miss Majestic’s eight survivors as they surfaced. One of the
responders used a cellular telephone to call 911. The call was relayed to State and area
response agencies, including the Lake Hamilton Fire Department Emergency Medical
Services (EMS), the Garland County Sheriff’s Department, the St. Joseph’s Regional
Health Center, the National Park Service, the Hot Springs Police Department, the
Arkansas State Police, and area representatives of the U.S. Red Cross.
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The eight survivors advised responders that they were not injured physically.
Divers from the Garland County Sheriff’s Department recovered the bodies of all of the
remaining passengers, 13 victims, over a 2-day period.

Injuries

The injuries sustained in the Miss Majestic accident, shown in table 1, are
categorized according to the injury criteria of the International Civil Aviation
Organization (ICAQO). The Safety Board uses the ICAO injury criteria in all its accident
reports, regardless of transportation mode.

Table 1: Injuries sustained in the Miss Majestic accident.

Injuries Passengers Crew Total
Fatal 13 0 13
Serious 0 0 0
Minor 0 0 0
None 7 1 8
Totals 20 1 21
49 Code of Federal Regulations (CFR) 830.2 defines a fatal injury as: any injury that results in death within 30
days of the accident. It defines serious injury as that which requires hospitalization for more than 48 hours,
commencing within 7 days from the date the injury was received; results in a fracture of any bone (except simple
fractures of fingers, toes, or nose); causes severe hemorrhages, nerve, muscle, or tendon damage; involves any
internal organ; or involves second or third degree burns, or any burn affecting more than 5 percent of the body
surface.

Damage

Examination of the vehicle after it was salvaged revealed that the DUKW did not
suffer any structural damage or failure and that all hull plugs were in place. Damages from
the accident were estimated at $100,000. The Safety Board’s observations of the DUKW’s
condition during postaccident examinations are included in the section below, “Vehicle
Information.”
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Personnel Information

Vehicle Operator

The Miss Majestic’s operator was hired by Land and Lakes in August 1998. Before
joining the tour company, she had worked as a substitute school bus driver in Mount Ida,
Arkansas, from 1997 though 1998, and as a school bus driver in Rockford, Illinois, from
1996 through 1997.” She had also worked as a machinist in Rockford from 1988 until
August 1995. She stated she had operated a motorboat and had 2 to 3 years experience
helping aboard “party barges” and fishing craft.

The operator stated that, in preparation for her Coast Guard examination to
become certified to operate a DUKW, she had accompanied and observed licensed
DUKW operators for perhaps 3 to 4 months. On December 11, 1998, she was issued a
license as master of steam or motor vessels measuring less than 25 gross tons upon inland
waters that limited her to operating DUKW vehicles no more than 250 yards offshore in
Lake Hamilton.® The license was valid for 5 years. The operator stated that, after receiving
her license, she drove various DUKWSs under the supervision of more experienced
operators for “probably a week or two.” She was then permanently assigned by Land and
Lakes as operator of the Miss Majestic and, unless the vehicle was not available, normally
drove that DUKW.

The operator described herself as being in generally good health, with a history of
arthritis. She stated that she had been taking Motrin before the accident.

Contract Employees

Land and Lakes contracted with a senior mechanic’ to perform maintenance and
repairs on its DUKWs. The senior mechanic, in turn, employed a maintenance mechanic
to assist him.

The senior mechanic had been associated with Land and Lakes for 1 1/2 years.
Before then, he had worked as a mechanic on automobiles, boats, and motorcycles, and
had done part-time maintenance for another DUKW company. His training included 2
years at a vocational school, where his instruction focused primarily on small engine
mechanics.

" The operator held an Arkansas State Commercial Driver’s License (CDL) that was valid through
March 16, 2002. The Class B license included motorcycle and passenger endorsements and was restricted to
vehicles without air brakes. She had previously held an Illinois CDL.

8 The Coast Guard requirements for issuing an operator’s license for steam or motor vessels measuring
less than 25 gross tons, which are contained in 46 CFR Subchapter B, Part 10, Subpart D, include minimum
age, citizenship, physical suitability (including drug and alcohol testing), character (including criminal
history and driving record), training in first aid and CPR, successful completion of a written examination,
and vessel experience.

® Because he served in a supervisory capacity, this report will refer to the contract mechanic as the
senior mechanic.
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The maintenance mechanic had been employed by the senior mechanic to assist
him with the Land and Lakes contract work for about 2 months. Before this contract job,
he had worked for 2 years for a company where he drove and performed maintenance on
dump trucks. The maintenance mechanic had previously worked for Land and Lakes for
11 years as a DUKW driver. During that time, he also had performed some maintenance
work on the DUKWs.

As assistant to the senior mechanic, the maintenance mechanic said he performed
general work on DUKWs, including testing lights, checking fluid levels and pumps,
repairing brakes, and replacing starters, alternators, universal joints, and worn or damaged
boots.

Work and Rest Schedules

The Miss Majestic’s operator regularly worked Tuesdays through Saturdays and
was off Sundays and Mondays. She provided a summary of her work and rest schedule
during the 3 days before the accident, which is shown in table 2. The maintenance
mechanic provided a brief account of his 72-hour history before the accident, which is also
included in table 2.

Table 2: Seventy-two hour history of the operator and mechanic

Day Miss Majestic’s Operator Maintenance Mechanic

Thursday, 0600—Arose, fed horses, had breakfast, showered, Not scheduled for work.

April 29 and went to work. Had coffee and took a 1-hour nap. Performed light work at home.
1100—Gave first tour of day. Had two additional tours, 2200—Went to bed.
the last of which was at 1800. During the last tour,
noted and reported atypical bilge-pump operations.
1915—Left work and went home. Went to bed about
2100.

Friday, 0600—Arose and prepared for work. 0630—Arose.

April 30
1100—Drove the Miss Andrea DUKW because the 0730—Reported to work.
Miss Majestic was being repaired. Performed routine daily

maintenance on the DUKWSs,

1600—Drove the Miss Sands DUKW because of gear including the Miss Majestic.
shift problems experienced with the Miss Andrea. Went
home after 1600 tour. Time went to bed not provided.
2130—Went to bed after riding horses and having
supper.

Saturday, 0530—Arose and prepared for work. Dropped off Time arose not provided.

May 1 daughter at the Little Rock, Arkansas, airport and
reported to work about 0815. Performed maintenance on the

Miss Majestic.

1130—Departed with tour group.
Shortly before noon—Miss Majestic sinks.
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Vessel Information

The DUKW that was converted to passenger use and became the Miss Majestic
was built in 1944 as an amphibious landing vehicle designed to transport Army military
personnel. According to the Coast Guard’s Navigation and Vessel Inspection Circular'®
(NVIC) No. 1-01, Inspection of Amphibious Passenger Carrying Vehicles, the Army
DUKWSs were designed:

...for the purpose of making beach landings and then proceeding onshore to
provide limited troop transportation away from the beachhead. These vehicles
were built with a life expectancy of only a few months. Although mechanically
rugged, hull construction was simplified for the sake of the accelerated production
schedule and the vehicle’s anticipated short life expectancy.

The Miss Majestic was inspected and certificated by the Coast Guard as a small
passenger vessel'! meeting the requirements of 46 CFR Parts 175-185 (Subchapter T). The
Coast Guard Certificate of Inspection (COI) permitted the Miss Majestic to operate
voyages not exceeding 30 minutes on Lake Hamilton no more than 250 yards from shore.

The characteristics of the Miss Majestic are summarized below.

Length: 31 feet

Beam: 8 feet 2 inches

Gross Tonnage: 5

Crew: 1 (operator)

Passenger capacity: 32 (24 in the main area, 8 in the raised rear platform)
Propulsion: 140 hp V-8 Chevrolet 350 gasoline engine,

radiator cooled

Transmission: Turbo Hydromatic 400 automatic 4 speed

The Miss Majestic’s hull was constructed of 7/64 (0.109)- and 5/64 (0.078)-inch
steel sheet metal with welded stiffeners. The vehicle had no internal watertight
subdivision bulkheads; except for minor structural interferences such as tunnels and hull
stiffeners, the vehicle’s internal hull was open forward to aft. The DUKW had a three-
bladed, right-hand-turning propeller in a half tunnel at the stern. When fully loaded, the
Miss Majestic trimmed by the stern with a freeboard of about 2 feet forward and 8 to
12 inches aft.

' The Coast Guard Headquarters issues NVICs to disseminate recommended [emphasis added] policy,
requirements, procedures, or guidance for Coast Guard marine safety personnel and the marine industry.

' A vessel of less than 100 gross tons carrying more than six passengers for hire.
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As part of the Miss Majestic’s conversion for commercial use, the following
passenger accommodations were added:

» At the centerline of the stern, a hinge-mounted ladder was added for passenger
entry from and exit to land. After boarding, the ladder was hinged up and
secured. (See figure 1.)

» FEight rows of passenger seats were added, with the last two rows on a raised
deck aft. Each row had two seats on each side of the centerline aisle. (See
figures 2 and 3.) The aisle width in both the main passenger compartment and
the after deck area was 12 inches. The distance from seat front to seat front in
the main passenger compartment was 26 inches. The after deck area contained
two rows of seats that faced each other. The distance between the two facing
seat fronts was 14 inches.

* A steel frame was installed around and over the passenger compartment. The
vertical members of the frame created 28-inch-high “windows” at the seat
rows. From forward to aft, the six windows in the main compartment had a
clearance width of 33, 18, 33, 33, 33, and 40 inches, respectively. The width of
the window at the seat row on the raised deck was 51 inches.

* A vinyl canopy was installed over the steel frame of the passenger
compartment to protect passengers from the weather.

* Clear, roll-up, vinyl side curtains were added along both sides of the passenger
compartment. When the curtains were rolled up, the window clearance was
21 inches.

The aisle in the main passenger compartment was 14 feet long; on the after deck,
the aisle was 4 feet, 4 inches long. Thus, the entire length of the Miss Majestic’s centerline
aisle was 18 feet, 4 inches.

Federal regulations contained in 46 CFR 177.30-1 stipulate that the width of aisles
more than 15 feet long should be no less than 30 inches and the distance from seat front to
seat front should not be less than 30 inches. According to the Coast Guard, the Miss
Majestic had been granted a waiver for meeting the aisle width and seat separation
requirements. Coast Guard files for the Miss Majestic contained no record indicating how
the acceptable dimensions were determined.

According to Coast Guard documents, the Miss Majestic met regulations in
Subchapter T, which require that a vessel pass an intact stability test to demonstrate that its
freeboard will not immerse should passengers move from one side of the vessel to the
other.

Design and Components

Driveshaft Housing and Boot System. The aft driveshaft that ran from the
transfer case to the rear differential and drive wheels of the Miss Majestic had a housing
for watertight protection. In the DUKW design, the shaft housing was supported and held
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in position, relative to the hull, by a hinge assembly and, relative to the differential, by a
support bracket. The hinge prevented the shaft housing from shifting forward and aft.

Each end of the aft shaft housing had an accordion rubber boot. The aft rubber boot
was attached to the aft end of the shaft housing and the differential using hose clamps. The
forward rubber boot was clamped onto the housing using a hose clamp and bolted to a
cutout in the chassis. The two rubber boots together with the shaft housing were to provide
a watertight barrier where the drive axle penetrated the hull.

The Miss Majestic had a similarly configured forward shaft housing to protect the
front wheel driveshaft.

Bilge Pump System. Federal regulations contained in 46 CFR 182.520 stipulate
that vessels must be equipped with bilge pumps. The number of the required pumps and
their minimum capacity depends upon the length of the vessel and the number of
passengers that it carries. The Miss Majestic was required to have two bilge pumps: one
with a pumping capacity of 10 gallons per minute (gpm) and a second with a pumping
capacity of 5 gpm. The Miss Majestic had three electric pumps, one Guardian model 1100
and two Proline model 22702s.

The Guardian 1100, manufactured by Attwood Corporation, was a submersible-
style, 12-volt electric pump that automatically float-activated when water accumulated
amidships in the hull. The Guardian pump was equipped with a 1-inch diameter plastic
discharge hose and had a maximum discharge capacity of 18 gpm. On the Miss Majestic,
the Guardian pump was located on the hull bottom, immediately forward of the Higgins
pump. The Guardian’s hose discharged athwartships to port at the port gunwale,
immediately to the left of the operator’s station.

The Proline Model No. 22702, manufactured by Mayfair Marine, was a
submersible-style, 12-volt electric pump that activated when the operator turned on a
toggle switch. The Proline Model No. 22702 pump had a maximum discharge capacity of
12.5 gpm. On the Miss Majestic, the two Proline pumps were installed near the stern,
where water usually collected because of the vehicle’s trim. One Proline pump was
located behind the port rear wheel well and the other Proline pump was behind the
starboard rear wheel well. The discharge points for the Proline pumps were at the stern
deck, on either side of the passenger embarkation step; the pump discharge hoses were
directed aft.

A single toggle switch on the dashboard provided power to the three electric bilge
pumps. The operators’ practice was to turn on the switch before entering the water and to
turn it off when exiting the water to prevent the Proline pumps from running dry and
failing prematurely while the vehicle traveled on land. A red light on the control console
indicated when the switch was on.

As with most amphibious vehicles converted from Army DUKWSs, the Miss
Majestic had a Higgins pump, which was not required by Federal regulation. The Higgins
pump had a maximum capacity of 250 gpm. The pump was chain-driven from the water
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propeller driveshaft through a keyed sprocket on the pump shaft and operated whenever
the propeller’s driveshaft was engaged. (See figure 5.) The Higgins pump discharged
straight upward and overboard through an opening on the port side gunwale, near the
second row of seats.

LOWER DISCHARGE TUBE

e, INTAKE STRAINER

DRIVE CHAIN

DRIVEN SPROCKET

PUMP

RA PD 337274

Figure 5. The Higgins pump arrangement. The centrifugal-type, bronze pump had a
4-bolt mounting bracket, which, in the case of the Miss Majestic, attached the pump onto
the port longitudinal girder (channel) under the passenger compartment. The face of the
pump’s intake (suction) strainer was about 1 1/2 inches above the bottom of the vehicle.
The 2 1/2-inch-diameter discharge pipe extending upward from the pump had three
sections: a lower discharge tube, a center discharge tube, and an upper discharge tube.
A short section of hose with clamps connected the lower discharge tube to the pump
discharge.
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Bilge Alarm. In 1996, Subchapter T was revised to require that vessels at least
26 feet long be equipped with high-level bilge alarms. The regulations stated that existing
vessels, such as the Miss Majestic, had until March 11, 1999, to comply with the high-
level alarm requirement. On the day of the accident, the Miss Majestic was not equipped
with a bilge alarm.

Hull Plugs. For ease of maintenance, the Miss Majestic had three 4-inch screw-
type access plugs on the hull bottom: one plug was under the transmission, one was under
the propeller transfer box, and one was under the main drive transfer casing. The vehicle
had five 1-inch screw-type drain plugs, including a plug at the differential end of each of
the forward and aft shaft housings, a plug on the hull centerline just forward of the front
axle chase tunnel, and a plug in each of the pods aft of the aft wheel wells. All plugs were
secured in place at the time of the accident.

Postaccident Examination of the Vehicle

Driveshaft Boots. Shortly after the Miss Majestic was salvaged from Lake
Hamilton, Safety Board investigators found that the aft rubber boot had separated from the
rear shaft housing. (See figure 6.) Upon attempting to replace the boot on the housing,
investigators found that the hose clamp holding the rubber boot onto the aft shaft housing
was sufficiently loose to enable them to turn the boot by hand. Investigators were able to
reclamp the boot onto the housing by tightening the hose clamp screw with two to two and
a half turns of a screwdriver. The hose clamp securing the boot on to the differential was
tight.

Figure 6. Postaccident view of the rear driveshaft boot.
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Investigators found that the hinge pin assembly bracket at the forward end of the
shaft housing had been removed.

Hull. During the on-scene examination of the vehicle, Safety Board investigators
visually examined the hull and found an irregularly shaped 14-inch-long by 6-inch-wide
silicone rubber repair patch covering a corroded area above the right rear wheel leaf spring
support. The hull area below the waterline, near the vehicle centerline, had a 2-inch by V-
inch hole about 2 feet forward of where the propeller shaft entered the hull. The area
around the hole was corroded. Investigators also found a pinhole in the right rear wheel
well, about 1 foot from the rear end of the well.

Higgins Pump. Safety Board investigators found that the key attaching the pump
shaft to its drive chain sprocket was missing. The sprocket appeared old and had excess
play on the pump shaft. Investigators noted that the play in the sprocket allowed the drive
chain to rub against the hull frame; they also observed several abrasion marks on the
frame. The pump impeller turned freely at the time of the examination. Investigators
found that a 1 4-inch portion of an impeller blade’s leading edge was sheared off.

The intake strainer was found detached from the pump suction and lying on the
vehicle’s bottom inside the hull.

The overboard discharge pipe had separated from the hose connecting it to the
pump discharge. The hose was rotted. The U-clamp that secured the discharge pipe to the
chassis girder was missing. (See figure 7.)

A description of the Safety Board’s laboratory examination of the Higgins pump
and other components appears under the “Tests and Research” section.

Electrical pumps. Investigators tested the three electrical pumps on scene. The
Proline pump on the aft port side was inoperable; the other two pumps were operable.

Waterway Information

The accident occurred in Lake Hamilton, an 18.5-mile-long man-made lake
located in the southwestern part of Arkansas, near the city of Hot Springs. The water depth
was about 60 feet where the Miss Majestic sank, about 200 yards from shore.

Lake Hamilton was created by the construction of the Carpenter Dam on the
Ouachita River in 1932. After the dam was constructed, the created lake was regarded
locally as a State waterway. In 1976, the Coast Guard assumed authority over the
waterway. In 1982, Land and Lakes, the owner of the Miss Majestic and other DUKWs,
successfully contested in Federal District Court the Coast Guard’s authority over the lake.
In 1988, the U.S. Court of Appeals reversed the previous ruling stating that Lake Hamilton
was a navigable waterway because it had been formed from a portion of the Ouachita
River, which is a navigable river of the United States, and, therefore, was under the
jurisdiction of the Coast Guard.
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Figure 7. The discharge hose of the Higgins pump was broken and missing the
U-clamp that connected the pump to a chassis girder of the vehicle.

Operations

Company Information

The owner/president of Land and Lakes stated that he had operated DUKWs in
Hot Springs for 40 years. He had operated under State regulations for the first 20 years and
under Coast Guard regulations for the remaining time. Land and Lakes operated under the
business title “White and Yellow Ducks.” Seven of the company’s 12 vehicles were
licensed for passenger operations. Four of the seven were in service at the time of this
accident.

The company employed three operators who were assigned to specific DUKWs.
Tours were scheduled to start at 0900, 1100, 1230, 1400, 1600, and 1800 (plus 2000 in
summer), depending upon the availability of at least six passengers, and lasted about
90 minutes.

The owner had no written instructions or operational policies for the operators and
the mechanics. He stated that he believed frequent verbal instructions were sufficient for
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the operators and mechanics to know what was expected of them. He said that he
frequently asked the operators about the daily checks they made of their assigned vehicles.
Further, he said he was frequently present when the DUKWs arrived at the office, at which
time he would listen for noises that might indicate a mechanical problem. He also said that
he often asked the operators whether they had heard any new sounds or noises from their
DUKWSs or whether they had experienced any problems. He stressed his opinion that it
was important for each driver to be assigned to a specific DUKW because each one had its
own characteristics and this knowledge aided the operators in recognizing any change in
noise or operation of their DUKW.

The owner stated that he relied on the Coast Guard inspectors to provide guidance
regarding Coast Guard requirements and what he needed to do to be in compliance with
Federal regulations.

Vehicle Maintenance

According to the senior mechanic, the daily maintenance practice was for the
mechanics to visually inspect under the DUKWSs’ hoods each morning for leaks, turn on
the electric pumps and listen to them work, check the brakes, start the engines, and check
the fluid levels.

The company did not have a preventive maintenance program. With the exception
of routine oil and seasonal antifreeze changes and periodic lubrication of joints, the
maintenance mechanics made repairs only after problems, including leaky boots, were
reported or discovered. The company also had no preventive maintenance schedule for the
Higgins pump.

The company had no written procedures for conducting vehicle maintenance or for
testing or checking to verify the effectiveness of repairs, such as testing the boots while
the vehicle was in the water. The senior mechanic stated that the band clamp attaching the
rubber seal to the shaft housing could have been inadvertently installed in a cocked
position because of the difficulty of working under the vehicle, and that a cocked clamp
could have caused the boot to come loose. The senior mechanic said that he did not check
the maintenance mechanic’s installation of the boot on the day of the accident.

The senior mechanic stated that the company did not have a policy of keeping
regular written maintenance or repair records or logs. He stated that the maintenance
mechanic occasionally filled in maintenance logs on his own. The senior mechanic
provided logs to Safety Board investigators for work performed on December 31, 1997,
April 26, 1999, and May 1, 1999. No maintenance records for 1998 and for the period
preceding April 26, 1999, were available. The senior mechanic stated that the records
were stored in a file cabinet, but he was not aware of any follow-up process for reviewing
or taking action on the maintenance records. He stated that driveshaft universal joints
(U-joints) on all DUKWs were greased weekly; however, no records of the work were
kept.
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The maintenance log dated May 1, 1999, indicates only minor maintenance on the
Miss Majestic. It states that the bilge pumps were working, boots were installed on the aft
shaft housing, new caps were put on the U-joints, and the brakes were adjusted. The
maintenance sheet for April 26, 1999, indicates that the U-joints were greased, the brakes
were adjusted, and the bilge pumps were working; no other problems were noted. The
maintenance record for December 31, 1997, which is unsigned, shows that more
significant repairs were made, including installation of a new carburetor and fuel pump,
replacement of alternator wiring, and repair of the cooling system, the bushing in the
rudder shaft, and the front end bearing and seals.

Although technical manuals that provide maintenance guidance for the DUKWs
are still available from the Army, neither the company nor its mechanics had technical
manuals or drawings providing information about the DUKWSs’ special features. Some
portions of the manuals, however, do not apply to passenger DUKWs because of the
modifications made when they were converted to commercial service. The mechanics
stated that they did not know the purpose of the hinge pin assembly (which had been
removed earlier). The senior mechanic stated that the hinge assembly rattled and its
presence made accessing the U-joints for greasing more difficult. Further, he had seen the
hinge assembly removed from other DUKWs. He said that he did not know when the
hinge assembly had been removed from the Miss Majestic.

The senior mechanic stated that it was difficult to obtain replacement rubber boots
as they were no longer manufactured.'” Land and Lakes generally used Army surplus
rubber boots. He further stated that often these boots had clamp marks, indicating previous
usage, and fine surface cracks.

The senior mechanic stated that he performed major repairs and overhauls for
engines, transmissions, and Higgins pumps at Land and Lakes; however, he was unable to
provide maintenance records, repair dates, or receipts for major overhauls or repairs. He
said that he represented the company during Coast Guard inspections. He usually
performed repairs that the owner directed.

The maintenance mechanic said he performed general maintenance work on
DUKWs, including testing lights, checking fluid levels and pumps, repairing brakes, and
replacing starters, alternators, U-joints, and worn or damaged boots. He said he also
performed a weekly greasing of the U-joints in the driveshafts, a procedure that involved
loosening the clamps on the boots and sliding the boots and housing back to gain access to
the U-joints. He said he usually performed repairs and maintenance at the direction of the
senior mechanic. His work was not checked or inspected by the senior mechanic. He had
never repaired a Higgins pump.

He said that the leaking forward rubber boot that he replaced before the accident
had dry-rotted and cracked. While replacing it, he noticed that the aft boot was also torn,
so he replaced that as well. He stated that, during his current and previous period of work

12In discussions with other DUKW owners, Safety Board investigators determined that a few larger
companies either make their own rubber boots or have them made.
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with Land and Lakes, he had replaced numerous boots. He had found that most boot leaks
and failures had resulted from dry rot and cracking from age.

Meteorological Information

The May 1, 1999, National Weather Service report issued for Hot Springs at 1150
stated that the weather was clear and sunny with a 25-mile visibility. The wind was
southeasterly at 6 knots, and the air temperature was 72° F.

Medical and Pathological Information

Medical Findings

The eight survivors advised EMS personnel that they had no physical injuries.
Divers retrieved the bodies of the 13 fatality victims inside and outside of the sunken
vehicle and transported them to the Garland County Coroner’s Office in Hot Springs on
May 1 and 2. The results of the postmortem examination determined that the cause of
death in each instance was fresh water drowning. The 13 victims, 7 female and 6 male,
varied in age from 3 to 50. Three of the victims were minor children ages 3, 4, and 5. One
adult victim was disabled.

Toxicological Testing

The operator provided a blood sample at 1550 on May 1, within 4 hours of the
accident. The employer told the Safety Board that he did not realize that a urine sample
also was required until he was so advised by the Coast Guard. He then contacted the
operator about 2215 advising her that she had to provide a urine sample. She immediately
reported for testing and provided a sample about midnight.

The results of the urinalysis testing conducted pursuant to 46 CFR 4
(amphetamines, cocaine, marijuana, opiates, phencyclidine) were negative. The blood
sample analysis was negative for ethyl alcohol and positive for Ibuprofen (< 5 m/ml) and
the sedative Lidocaine. Although the concentration of Lidocaine was unspecified, the
Safety Board’s medical officer determined from discussions with the forensic laboratory
technicians conducting the test that the quantity was within the trace-to-therapeutic range
and was not indicative of excessive use. The operator advised Safety Board investigators
that she normally did not take sedatives, but did so that evening about 2030 in an attempt
to calm herself after the accident.
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Survival Aspects

Emergency Response

First Responders. The first responders to this accident were pleasure boaters who
happened to be operating their boats in the area at the time of the accident. About 1200, a
pleasure boater left a waterfront restaurant and boarded his boat. He stated that he was
“idling along” and saw the Miss Majestic about 60 to 80 yards ahead of his boat. He
watched the Miss Majestic as it turned and noticed that the vehicle’s stern appeared to be
riding low in the water. He said that within 6 or 7 seconds, he saw the Miss Majestic stop
and begin to sink by the stern. He did not see whether any of the occupants got off the
vehicle before it sank. The boater immediately went to the area where the vehicle sank,
where another boater joined him. They started throwing lifejackets into the water as
people began surfacing and then pulled the people into their boats. The operators of other
boats joined the first two responders and pulled people out of the water. One responder
used a cellular telephone to call 911.

Area Response Agencies. The 911 operator notified the Lake Hamilton Fire
Department, which dispatched EMS personnel at 1158 to the accident site. In turn, the
Garland County Sheriff’s Department (sheriff’s department) was notified of the accident
at 1159, and immediately responded to the scene. The marine patrol supervisor from the
sheriff’s department arrived on scene about 1204 and, after speaking with the first
responders, radioed for ambulances and additional emergency responders to be dispatched
to the accident site. St. Joseph’s Regional Health Center (St. Joseph’s) dispatched a
Lifemobile ambulance, and the National Park Service dispatched its area EMS personnel.
In addition, the Hot Springs Police Department and the Arkansas State Police responded
to assist.

About 1300, personnel from the Red Cross and a grief counselor were sent to the
scene to provide comfort to the survivors.

In the meantime, the marine patrol supervisor served as the incident commander
overseeing the diving operations. A fireboat was sent to the scene for divers to use as a
recovery platform.

Divers reported that the average water depth was 57 feet and the maximum water
depth was 60 feet in the search area. The water temperature was 68° F at the surface and
59° F at the lake bottom; visibility was no more than 2 feet. When divers located the
DUWZK, it was sitting in an upright position. The stern was in deeper water than the bow.
The DUWK appeared to have rolled backward for several feet leaving tire track ruts
behind.

Over a 2-day period, divers from the Garland County Sheriff’s Department
recovered the bodies of 13 victims. Seven bodies were found within the main passenger
compartment, including five near the forward bulkhead. Three victims were still in their
seats or on the deck; four victims were found floating in the canopy. The bodies of six
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victims were found on the lake bottom 45 to 105 feet from the vehicle. The diving
operations were completed at 1030 on May 2, 1999.

Tests and Research

JMS Flooding Calculations

After the accident, the Safety Board contracted with JMS Naval Architects and
Salvage Engineers (JMS) of Groton, Connecticut, to calculate the flooding rate of a
DUKW in various scenarios. JMS calculated that a DUKW having the same number and
placement of passengers as the Miss Majestic would sink in about 6 to 7 minutes after
entering the water if the aft boot was loose and the Higgins pump was inoperative.

The contractor was asked to explore the feasibility of making a DUKW capable of
staying afloat when flooded by equipping the vehicle with bulkheads or flotation material.
JMS determined that a DUKW carrying up to 28 passengers and an operator could be kept
afloat when flooded if watertight bulkheads were added aft of the main engine at the
firewall and aft of the rear wheel well and if buoyant foam were added between the fore
and aft wheel wells along the sides of the vehicle. The Safety Board did not contract JMS
to perform detailed engineering to implement the concept.

Laboratory Examination

Investigators sent several of the Miss Majestic’s parts that were involved in the
accident to the Safety Board’s Materials Laboratory in Washington, D.C., for examination.
The findings are summarized below.

Electric Pumps. A test in the laboratory confirmed field test results that one of the
Proline pumps at the vehicle stern functioned sporadically and shut down soon after
starting. The other Proline pump and the Guardian pump functioned normally.

Higgins Pump: The pump suction strainer is attached to the intake flange of the
pump’s housing by a setscrew. The intake flange of the housing for mounting the suction
strainer showed two sets of setscrew marks, about 90 degrees apart. Each set of marks
contained multiple circular impressions from multiple contacts with the setscrew. The
strainer body showed a brazed repair around the square headed setscrew.

The filter element of the strainer was missing a triangular section with sides
2.5 inches by 4 inches.

The pump’s driving sprocket is attached to the pump shaft by 2 screws: one that
screws down on a key between the sprocket and shaft and another that screws down on the
shaft. The socket screw heads were cracked or rounded from over tightening.
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The pump shaft was not of uniform diameter along its length and had necked down
in the area of the sprocket. Much of the surface of the shaft contained circumferential
rubbing marks. The shaft surface also had impressions consistent with contact from a set
screw.

The driving sprocket was found to be installed with the sprocket hub facing toward
the pump. The Army Maintenance Manual TM-9-803 shows that the sprocket should have
been installed with its hub facing away from the pump. One side of the sprocket teeth was
discolored compared to the other, suggesting that one side was kept clean by the chain due
to misalignment of the sprocket.

A section of an impeller blade was found missing, and the tips of the two
remaining ones were damaged. The roots of the blades were cracked. The inside of the
impeller housing showed discolored rub markings.

Rubber Boots. The Safety Board also examined the rubber boots and observed
that the rear boot that slipped off the housing had patches of dull green paint with a pattern
of cracks. Multiple circumferential lines adjacent to the clamp suggest numerous
installations of a hose clamp on this seal. The forward seal for the housing also showed
imprints of numerous previous installations of a hose clamp.

Other Information

U.S. Coast Guard Inspection Policy

According to senior Coast Guard officials, the local Officer in Charge, Marine
Inspection (OCMI) reviews and approves the plans and design of DUKWs for conversion
to passenger service. Subchapter T vessels typically receive local reviews as opposed to
plan review by Coast Guard Headquarters. The approval of DUKWs is usually based on a
S5-year history of successful service and compliance with Subchapter T regulations. The
local OCMI’s review for initial certification involves the review of plans required to be
submitted by regulations, inspections during the conversion process, and the final
inspection of the hull and all systems before the vehicle is granted a COL.

Under the Coast Guard inspection program, after an inspector determines that the
vehicle passes an inspection for certification, it is issued an initial COI, which is valid for
3 years. For the two anniversary dates following the issuance of the COI, the vehicle was
required to undergo annual reinspections. The COI would be reissued every third year,
upon satisfactory completion of a subsequent inspection.

This inspection for certification includes examining and testing the vehicle’s
structure, machinery, and equipment, including lifesaving and firefighting equipment. The
scope for inspection for certification is defined in 46 CFR 176.404, which states:
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The owner or managing operator shall conduct all tests as required by the marine
inspector....In addition, the OCMI may require the vessel to get underway as part
of the inspection for certification. The inspection is conducted to determine if the
vessel is in satisfactory condition, fit for the service intended, and complies with
the applicable regulations in this subchapter.

The scope of the reinspection is the same as the inspection for certification but in
less detail unless a major change has occurred since the last inspection.

According to Coast Guard officials, at the time of the Miss Majestic accident,
about 63 DUKWs were under Coast Guard jurisdiction. The vehicles operated in 12
different marine inspection zones throughout the nation. Also at the time of the accident,
the Coast Guard had not developed uniform nationwide DUKW inspection policies.
Marine Safety Office (MSO) Memphis, Tennessee, which was the local Coast Guard
office in charge of inspecting the Miss Majestic, had no written policy for DUKW
inspections. However, MSO Chicago, Illinois, and MSO St Louis, Missouri, had
independently developed inspection policies addressing different inspection issues that
had arisen in their respective areas. These policies were not coordinated through
Headquarters for dissemination to other MSOs. MSO Chicago had issued “DUKW
Inspection Procedures,” dated April 14, 1998, for inspectors in its local inspection zone,
while MSO St. Louis had issued Policy File Memo 1-89, Change 1 (2-91) on
“Waivers/Equivalencies” for DUKW inspections, for inspectors in its local zone. These
policies did not address inspecting the integrity of rubber boots and clamps or testing the
bilge pumps with water.

Coast Guard Inspections of the Miss Majestic

The Safety Board reviewed the Coast Guard inspection records for the Miss
Majestic for the past 6 years and interviewed the inspector who conducted the last annual
inspection, which was on February 23, 1999. Table 3 summarizes the Coast Guard
findings for the inspections conducted between March 23, 1994, and February 23, 1999.

The inspector who examined and who determined the Miss Majestic’s fitness for
duty on February 23, 1999, said that he inspected the bottom of the vehicle from the side,
without getting under it. He stated he saw no deficiencies with the condition of the hull,
boots, or clamps. He reminded Land and Lakes to install a high-level bilge alarm by
March 11, 1999, and noted that the owner was making arrangements to obtain the alarm.
The inspector later testified that, because he had been assured by the senior mechanic that
the alarm would be installed by the March deadline, he did not follow up to ensure the
installation had taken place. After the Miss Majestic was salvaged, Safety Board
investigators found that the alarm had not been installed.
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Table 3. Coast Guard inspections of the Miss Majestic for 1994 through 1999

Inspection
Date Type Comments

February 23, 1999 Annual Inspection book states, “Boarded vessel parked at the owner’s
shop...The engine compartment, mid-body void, and the fuel
tank compartment were entered and all areas of the hull interior
and exterior were accessible and examined during this
inspection. All drive shaft boots and clamps were found to be
satisfactory...Visually examined the steering cable, main
propulsion, bilge, ventilation, and electrical systems. Owner is in
the process of installing the required high-level bilge alarms
required by 11 Mar 99. Owner is also researching availability of
flammable vapor detection system required by 11 Mar 99 iaw [in
accordance with] CFR 182.480; issued CG-835 ['Notice of
Merchant Marine Inspection Requirements’].

March 5, 1998 Annual No deficiencies noted. Inspection records states, “The engine
compartment, mid-body void, and the fuel tank compartment
were entered, and all areas of the hull interior and exterior were
accessible and examined during this inspection. All driveshaft
boots and clamps were found to be satisfactory.”

March 11, 1997 Recertification No deficiencies noted. The inspection record states that all
driveshaft boots and clamps were in satisfactory condition, and
that the inspector witnessed the satisfactory operation of the
bilge pumps, the main propulsion, and the steering.

March 13, 1996 Annual No deficiencies noted.

March 15, 1995 Annual Inspection book states, “Repair the chain driven bilge pump and
prove operation prior to carrying passengers, but not later than
15 April 1995,” and “replace all driveshaft tube rubber boots, all
were checked and dry rotted.”

These deficiencies were subsequently rectified.

March 23, 1994 Recertification No deficiencies noted

None of the inspections during the 6-year period were conducted in the water; all
inspections were conducted at the owner’s garage. The operation of the Higgins pump was
never tested with water” during the 6 years. The Coast Guard policy required “operational
checks” for bilge pumps. According to Coast Guard officials, this did not mean that pumps
needed to be tested with water. The inspector who conducted the February 23, 1999,
annual examination of the Miss Majestic said that he believed that checking a pump
implied “just an overall visual” examination of the pump and turning the operating switch
on and off.

'3 Participants at the Safety Board forum and other inspectors stated that testing a 250-gpm Higgins
pump with water had practical difficulties. They indicated that a special testing arrangement would have to
be developed.
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Inspector’s Experience and Training

The Coast Guard inspector who had last inspected the Miss Majestic before the
accident had previously conducted a total of four inspections on two DUKWs about 5
years earlier, on his previous tour at MSO New Orleans. He had not received any special
training in inspecting DUKWs, and was not aware of any Coast Guard inspection policies
specific to DUKWs. He stated that he had talked to other inspectors to come up to spe