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RECREATIONAL BOAT SAFETY COLUSION RESEARCH:
COLLISION ACC IDENT INVESTIGATIONS

JU LY 1976 - DECEMBER 1976

1.0 INTRODUCTORY SUMMARY

In an effort to better identi fy accident causes and to serve as an input to the development of an

effective collision research program, the Coast Guard initiated a prog ram to investigate twelve

pleasure boat collision type accidents during calendar year 1976. Current research efforts are

directed towards investigating visibility, control station design and noise as factors which may

be related to collision accidents; therefore , the selection of accidents investigated were

based on initial indications that one of the above mentioned parameters could have been

influential in causing the accident .

This report contains the following:

• A synopsis of th, accident reporting system.

• Th. methodology used to screen and select accidents for investigation.

• An over.~~w of Ph. type of data acquired during the investigation.

• A summary of important parameters of each boat involved (see Table 1).

• Narrative summaries of each selected accident .

• Complete reports of each accident Investigated.

Noise and visibility/control station des ign problems, as well as opera tor stressors , were

identified as contr ibuting to th. causes in the collisions investigated. Thes. causal factors

ore summarized below .

Causal Factors Summary

Noise

Three of th. collisions may have been ov&d d If the noise level on one of the two boats hod

been lower , in two casis , the hittor would hove been heard prior to Impact and in one case

the hitter would have heard Ph. cries from the h tte. prior to Impact.
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76—0 1 2 1 Runabout Tn -Hull Fiberglass 14 .2/4.3 60 15/24.1 3 1 No 14 20-500 0 0 50(

2 Cruiser Deep-V Fiberglass 21 .2/6.5 165 0 3 0 Yes 51 500 0 0 ii:

76—02 2 1 Runabout Semi -V Fiberglass 14/4.3 50 0 2 0 No 19 100 0 0 20(

2 Cruiser Tn —Hull Fiberglass 2 1/6.4 160 15/24. ’ 8 0 No 50 UNK 0 0 5

76—03 2 2 Cruiser Semi—V Fiberglass 35/10.7 460 20/32.2 2 0 Yes 38 500 0 0 Nec

2 Runabout Semi-V Fiberg lass 19/5.8 140 0 2 0 Yes 39 500 0 1 400

76—04 2 1 Open Boat Tn -Hull Fiberglass 15/4 .6 85 40/64 .4 1 0 No 16 100-500 0 0 10
2 Open Bo~ Tn —Hull Fiberglass 14/4.3 70 Slow 4 0 No 34 500 0 1 190

76—05 1 1 Runabout Semi-V Fiberglass 17/5.2 140 12/19 .3 2 0 No 58 100 0 1

76—06 2 1 CruIser Tn —Hull Fiberglass 20.8/6.3 175 17/27.4 5 0 Yes 29 150 0 2 70(

2 Runabout Deep—V Fiberglass 17.6/5 . 4 165 24/38.6 2 0 No 24 500 0 0 X

76—07 1 1 Runabout Semi-V Fiberglass 18/ 5.5 225 30/48.3 1 0 No 34 500 0 1 19(

76—08 2 1 Runabout Semi—V Fiberglass 21/6.4 325 2/3.2 3 0 Yes 45 500 0 2 25(
2 Runabout Deep-V Fiberglass 19.6/6 165 15/24.1 1 0 No 36 500 0 0

76—09 1 1 Cruiser Semi—V Fiberglass 23.:V7.1 255 15/24.1 4 0 No 31 100 0 1 4(

76—10 2 1 Runabout Round Wood 18/5.5 60 2/3.2 2 0 Yes 32 500 0 0 7~
2 Ctr. Console Deep—V Fiberglass 23/7 225 15/24.1 2 0 No 28 500 0 0 14~

76—11 2 1 Runabout Semi-V Wood 15.5/4.7 40 0 4 0 No 43 500 0 3

2 Cruiser Deep-V Fiberglass 24/7.3 330 15/24.1 4 0 No 35 500 0 0 1(1

76—12 2 1 Bass Boat Semi-V K.vlar 17/5.2 150 55/ 88.5 2 2 Yes 30 500 0 0 5C~

2 Bass Boat Semi-V Kevlar 15/4.6 135 58/93.3 2 2 No 33 100-500 0 0 50



Stressors Human Engineering Problems

I >~~~~~

O ° 2
~~~2 °-

~~~

‘ 

~ ~5 Z ~ ~ a~ ~~~ Other Human Engineering Problems

20—500 0 0 500 1510 Clear Calm x Couldn’t turn and reduce throttle too

500 0 0 113 Tri ed to blow horn, hit wrong button

100 0 0 200 1700 Clear light Reached for horn, couldn’t find it in time

UNK 0 0  50 Chop 
~~~

500 0 0 Neg. 1040 Storm Rough 
— 

x Inadequate windshield wiper

500 0 1 4000 x

100-500 0 0 100 1800 Partly Calm x No

500 0 1 1 900 Cloudy No

100 0 1 0 1810 Clear Calm x Difficult to see over bow when seated

150 0 2 7000 1210 Clear Calm x x x

500 0 0  300 x x  x

500 0 1 1900 1530 Clear Calm x No

500 0 2 2500 1215 x

500 0 0  0 x

100 0 1 400 2110 Clear Calm x x x

500 0 0 750 2130 Clear Calm x x

500 0 0  1450 x x

500 0 3 600 1501 Clear Choppy
500 0 0  100 x

500 0 0 500 1903 Clear Calm x x x x x No

100—500 0 0 500 x x x x x Control station limits operator’s ability
to took to starboard

TABLE 1 . SUMMARY OF 1976
COLLISION ACCIDENTS INVESTIGATE D
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Visibility/Control Station Design

• Six cases of reduced visibility due to the bow being too high. Reconfiguring

the relationship between th. height of the bow and the operator’s eye position

would have improved visibility .

• One case w here the control station configurat ion limi ted the operator ’s

ability to turn and look to starboard .

• One case w here the wip ed area of the wi ndshield was very small.

• Two cases where the collision could hove been avoided if the hittee Could

have reac hed the horn in lime . A standardized horn location would have

helpe d.

• Two cases where the hitte r couldn ’t turn and reduce f he thro ttle at the same

ti me . A foot throttle could have reduced maneuvering time by the amount

necessary to avoid impact .

Operator Stressors (identified as contri buting to the cause of seven of the ten accidents)

• Fati gue was ident ified in six cases .

• Glare was identified in eight cases including three cases where the white

360° stern light obstructed visibility.

• Noise as a stressor was identified in two cases and as a contr i butor to the

col fl s ion in three more cases .

• Wind in the eyes of the operator was ident ified in two cases .

• Akohol was identified in four cases .

• Panic was Ideritlfi sd In two cases .

Other details about the boats and the people involved in the collisions as well as weather and

operator stressor Information ore summarized in Table 

1.5



2.0 ACCIDENTS RECEIVED FOR CONSIDERATION

In order to conduct the collision investigations in a timely manner , D was necessary t hat ‘Nyle
be informed quick ly of as many accidents as possible. The present Boating Accident Report
System is unsatisfactory for this effor t, due to the length of time required for most reports to
reac h Coast Guard Headquarters, and the tendency for persons not to report non—fata l accidents .
Therefore, Coast Guard Headquarters directed Coast Guard units to report specified types of
small boot col lisions via a WATS line reporting system . Each call received at Wyle Laboratories
was given a cursory review by a qualified accident invest igator . If it appeared that the

acc ident had a possibility of meeting the criteria for further invest igation, the reporting
Coast Guardsman was called bock in on attempt to get further information . Calls were then

victims , w itnesses, police , rescue squad members, etc., unti l it was concluded that

or was not worthy of further investigation . Generally, one or two calls

~ed sufficient information on which to base a decision.

Details of this system and the accidents received via this system can be found in WA TS

Accidents Reported in 1975 — A Summary of the Accident ALERT Reports, by A. Shikoh, and

J. Bowman, prepared by Wyle Laboratories for the Coast Guard .

In summary, 193 collision accidents were reported via the WATS line reporting system from

1 January 1976 to 15 December 1976. From these, twelve were se lected for in—depth

investigations .

6
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3.0 COLLISION SCREENING

3.1 Screening Criteria

Criteria for selection of accidents came from the results of Phase II of the Collision Research

effort 1, and included:

• Only collisions involvi ng power boats .

• Collisions where hum~~ engineering problems involving the control stalion may

have contributed to the cause and specifically:

• Collisions where visibility problems due to control station or boat

design problems may have contributed to the cause;

• Collisions in which operator fatigue due to noise may have contributed

to t he cause; and

• Collisions where other operator st ressors such as glare and alcohol

may have been a contributory factor .

3.2 Screening Procedure

The collision accident investigators sc reened the data on all collisions reported to W yle over

the WAT~ line . The owners/operators of boats involved in collisions that seemed to meet the

criteria deUnealed in 3. 1 above were contac ted to determine :

• If initial assumptions as to the involvement of the criteria were correct.

• Their willingness to cooperate in the investigation .

• The availability of their boots .

• The geographical distances between accident site, owners/operators ’ homes

and their boats .

• The ability to schedule interviews with all concerned in a one or two day

tIme span.

If the above five parameters were positiv., the inv.sti gatlon was iniliated .

P.¼~cNefll, R., stat . Recreationa l Boat Sa fety Collision Research — Phase II, Vol . 1.
Final Report to USCG.~~~ ntroct DOT-C O—40672-A , July 1976.

1 if a a -n’--. ~~c



Since Wyle was looking for a particular set of accident parameters as detailed in
Section 3.1 above, many of the col lisions were discarded by the accident investigator
prior to any ca ll-backs. It is estimated that this group represents approximate ly 80%

of the total group of co llisions. Another 10% of the total number of collisions reported
were discarded aEter the initial calls. Five percent of the total number of collisions
reported were discarded because of extenuating circumstances such as impending law
suits , not able to contact sufficient number of participants or vict ims, etc . The
remaining six percent were investigated .

8
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4.0 DATA ACQUIRED THROUGH INVESTIGATION

The information that is contained in each of the seven sections of an accident report is as

fo llows:

• Section 1 .0 Boat Occupant Data

This section gives the following information for each of the occupants on board at the time of

the accident .

Sex Wei ght Boating Experience PFD ‘Norn

A ge Sw mming Ability Forma l Boating Instruction

In addition to the aforementioned information, a brief narrative A the operator ’s background

is generally inc luded .

• Section 2 .0 Environment

This section gives a descri ption of the environment at the time of the accident . Generally,

the reporting Coast Guard Station or local weather service was called to obtain local conditions

at the time of the accident .

• Section 3.0 Narrative of the Accident

This section is subdivided into three sections: Pre—Accident , Accident , and Post Accident .

The Pre—Accident section describes the operat~r’s and other occupants’ activities prior to the

accident . It attempts to establish the operator ’s level of fatigue by discussing his activities

for approximately 24 hours before the accident . Fueling and boat preparation procedures are

a lso discussed . All activities up until accident initiation are included in this section .

The subsection entitled Accident discusses the actua l accident scenario. Boat, occupant , and

water act ions are disc ussed desc ribing the sequence of events duri ng the collision .



The Post Accident section discusses persons’ and boat conditi ons just after the accident and
related operations whether self-rescue by the d’ccupants or rescue by another vessel.

• Section 4 .0 Vessel Data

This section gives a descri ption of the boot involved in the accident . Human engineering
problems with the control station as well as any modifications to the boat hull are described .

• Section 5.0 Psychologica l and Human Factors

This section deals with qual ities of the accident that relate to the psycholog ica l attitudes or
human decisions/factors of the occupant. Accident proneness of an operator may be designated
here . The fact that the operator may be physica lly fatigued or emotionally stressed are pointed
out in this section .

• Section 6 .0 Probable Cause of Accident

The precise causes of the occident are summarized here . If the cause is an opinion of the
investigator formulated from riterviewing, it is noted as on opinion .

• Section 7 .0 Dynamics/Analysis of the Accident

This section deals with the major events of the accident itself . Each event of the occupant
action, boot motion, or water action on the boat or occupants 1$ given in chronological order .

Each investigation is written as a separate report and submitted for USCG review . Section
5.0 of this report gives a brief summary of the 12 collisions investigated for this effort .

10



4. 1 Data Bias

As part of the collision occident investi gation research conducted during 1975 ~~, some effort
was expended to compare WATS collision statistics with CG-357 collision statistics in order to
identify sample biases . In fact , it was dete rmined that WATS reported data contained relatively
fewer smaller boat collisions and relatively more l arge r boat collisi ons . This is understandable
in light of the fact that WATS reports come from Coast Guard stations whic h are generally
located along coast lines . Because the 1975 research effort expended in the data comparison
area did not yie ld any important results, it was not repeated in the 1976 effort . Interested
readers may obtain a copy of the referenced document 2 for more deta iled data comparisons .

2 Mac Neill , R. and S.Cohen. Recreational Boat Safety Collision Research - Phase II, Volume II.
Final Report to the U.S. Coast Guard . Contract DOT-CG-40672—A . July 1976.
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5.0 SUMMARY OF 12 COLLISIONS INVESTIGATED IN—DEPTH

76—01 The accident occurred at midaftemoon on a holiday weekend . Several boats

were underway m a  cove adjoining Bornegot Bay, New Jersey . A 21 ft 2 in. (6.5 m) cruiser

was stopped while one of its four occupants jumped into the wa ter to ski . A 14 ft 2 in. (6.5 m)

runa bout , driven by the 14 year old son of its owner and with two other boys on board, had
just pic ked up its skrer. The operator became concerned that a larger (third) boat approaching

from astern might collide with them, so he throttled ahead while he and the other occupants

kept watc h on the larger boat . When he eventually looked ahead, it was too late to avoid a

collision with the cruiser ’s bow . Because the runabout was in a turn, it hit the c-uiser with

its side . The runabout’s after hull side was split open, the deck pulled away from the gunwale,
and the steering jammed; but the operator was able to beach it nearby. No one was injured .

CAUSAL FACTORS: Inexperi~snce, immaturity , fatigue .

76—02 Two boots were involved in waterskiing in a protected bay late in the afternoon

on a sunny day . A 14ff (4.3 m) runabout with two POB was sitting still in the water while

two people 75 ft (22.9 m) behind were donning their skis. At the same time , a 2I ft (6.4 m)

t n— hull I/O powered boat with a cuddy cabin and eight POB was pulling away from the shore

wit h two skiers behind. The operator of the 14 ft (4.3 m) runabout saw the cabin boat coming

at him, stood on his seat and waved his arms . When the collision seemed imminent , he and

his passenger dove into the water, away from their boat, which was struck broadside, just aft

of amidships. The boot sank in chest deep water with the cabin boat resting on top of it.

No one was injured. CAUSAL FACTORS: Reduced visibility due to glare and bow high
attitude . Also, inability of hittee to locate and actuate horn.

76—03 A 19 ft (5 .8 rn) runabout was at anchor one—half mile (0 .8 km) off shore . Both

occupants were sitting fac ing of t under a canvas cockpit cover. Another boat, a 35 ft (10.7 m)

cabin cruiser, was traveling somewhere between 15 and 25 mph (24.1 and 40,2 kph) heading

For harbor and try ing to beat a storm front heading in from the west . It had started to rain arid

the w rid had picked up to 25 mph (40 .2 kph). The operator of the cabin cruiser never saw the

runabout. He ran over th . bow, severing the deck and upper portion of the hull sides from the

12



r
nest of the boat. One of the occupants of the runabout abandoned the boot . The other one

didn’t hove time .

The cruiser passed completely over the runabout, turned and came back to pic k up survivors .

A Coast Guard rescue boat was less than one—half mile (0.8 km) away and also come to the

scene of the accident . The runabout F looted and was towed into harbor . One injury was

sustained. CAUSAL FACTORS: High operator anx iety level, reduced visibility due to

small area of wiped windshield, and high noise levels on the hittee ’s boat due to rain

on the cloth top.

76—04 The two boots involved rl the accident were being test run to c heck the opera-

tion of the outboard motors . A 14 ft (4.3 m) boss boat with four P08 was returning to the

launch ramp on a canal southwest of New Orleans . Al the same time, a 15 it (4 .6 m) bass

boat with one POB was leaving the launc h ramp at full throttle . At a bend in the cana l, the

operator of the 14 ft (4.3 m) bass boat saw the other boat coming toward him and made a left

turn to try to avoid a possible head—on collision .

The operator’s turn was not sharp enough, and the 15 ft (4 .6 m) boss boat hit the 14 ft (4.3 m)

bass boat on the starboard s ide immediate ly in f ront of the c onsole. The operator was struc k

by the 15 ft (4 .6 m) bass boot, suffering head injuries, concussion, and shattered cheekbone .

CAUSAL FACTORS: Speed, panic on both operators’ ports, fai lure to observe right of way .

76—05 Two boats were pulling water—sk iers in a protec ted cove on a very busy lake

late in the day . One skier f ill . The drive r of her boat circled and stopped in such a way that

she hod the handl. of the tow line again. Before she could be pulled up, another boot approached

heading directly into the setting sun. The driver of the first boat waved a red F lag indicating a

downed skier . The driver of the approaching boat waved, acknow ledging that he saw the F lag,

but never saw the skier . H. slowed enough that his skier dropped into th, water while he

visually searched for the downed skier. Just before hitting her, he saw the tow line floating

across his bow . The dd e, rece ived a broken leg and cuts , CAUSAL FACTORS: FaHure to
stop upon seeing red downed dc ier flag, glare/reflection ahead.

13
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76—06 This collision was a two—boat collision occurring at 0100 and involving a 21 ft

(6.4 m) cuddy cabin cruiser and an 18 ft (5.5 m) open runabout . The 21 ft (6.4 m) boat

(Boat No. 1) had five persons on board, w hile the 18 ft (5.5 m) boat (No . 2) had two people

aboard . The Boat No. 1 owner was going for a ride after preparing his boat for a four to five

day lake vacation . He hod proceeded across the bay and was approaching the northern shore

w hen the collision occurred with Boat No. 2 striking Boat No. 1 am dship on the sta rboard

s ide .

Boat No. 2 penetrated the side of Boat No. 1. Three P08 were thrown overboard. Two were

injured. Al l persons climbed aboard Boat No. 2 where they stayed until the Coast Guard
arrived . Damage was estimated at $7300. CAUSAL FACTORS: Failure to observe rules of
road , glare from stern light, inattention, bøw high attitude, glare/reflection ahead.

76—07 At approximately 1530 on a clear day an 18 ft (5.5 m) runabout arrived at a
marina on the Sag inaw River in Bay City , Michigan, after a fishing trip in Saginaw Bay. The
owner/operator fue led the boot and decided to go on a short cruise up the river before putting
the boat in its storage slip. After traveling approximate ly four mi (6 .4 km), the operator

turned the boat around and started back toward the marina at a speed of approximately 30 mph
(48.3 kph). After traveling approximately 1/4 mi (0.4 km), the operator stated that the
steering w hee l suddenly turned hard to starboard . Before he could react to the sudden turn,
the boat ran bow on into a conc rete pier . The operator’s head hit the instrument panel,
knocking him unconsc ious . After regaining consc iousness, he got out of the boat and pul led
it a short distance to shore . The operator was taken to a local hospita l by ambulance. The
boat was towed bock to the marina by a Coast Guard vesse l . CAUSAL FACTORS: Alcohol ,
inability to maneuver quick ly enough.

76—08 Two families , each with their own boat, were picnicking on a lake for the day .
After the children had been dropped off on a beach, the two owners left to check the tachometer
sett ing of one of the boats against the speedometer reading of the othir. While heading bock
o the beach after 20 minutes of speed checks , the first boat, a low profile 20 ft (6. 1 m) day

cruiser, made a 180° turn and s lowed down quickly. The second boat, a lso 2O ft (6.1 m) in

14
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p
length, made the turn while slowing down to 15 mph (24.1 kph) and hit the wake of the first

boot . The wa ke threw the driver of the second boat out of the seat and onto the floor . The

second boat swerved toward the first boat and ran up on its port transom corner, over the cock-

pit and exited the starboard side . Two people were injured, neither severe ly.

CAUSAL FACTORS: Boat at bow high att itude, seat too low (per Control Station Design
Guideline under development).

76—09 A man invited three friends for an evening ride on his 24 ft (7.3 m) I/O cruiser.
They ate, left at 1700, and cruised around the lake for four hours. At 2100, he attempted to
enter the mouth of the river leading to his marina . A ship had hit one of the light mark ing

the entrance . He ran parallel to shore, past the river entrance at about 15 mph (24.1 kph),
and hit a brea kwater. The boat went up onto the breakwall and slid back down into the water.
The engine sta lled and couldn’t be re—started, and one passenger was injured . The Coast Guard
towed the boat in. CAUSAL FACTORS: Alcohol , visibility obscured by cabin top and

360° white light .

76—10 Many boats were engaged in drift fishing in an inlet at night. The operator of

an 18 ft (5 .5 m) runabout removed the bulb from his 360° stern li ght because of the g lare .

Later he noticed a 23 ft (7 m) center console fishing boat heading toward him from astern .

He replaced the bulb and waved his hands over the light to attract attention . Because the

fishing boat was running at such a bow high attitude, the standing operator couldn’t see the

runabout in front of him. The runabout operator jumped overboard just before the fishing

boat ran up and over his transom . The runabout sunk . There were no injuries .

CAUSAL FACTORS: Design of stern light, visibility from the helm, and engine noise level.

76—1 1 At approximately 1530 on October 2, 1976 a rnai (operator), his wife and two
small children in a 15— 1,’2 ft (4.7 m) runabout arrived at a fishing spot on Lake Erie located

near the mouth of an inlet . Shortly after the anchor was deployed, a cabin cruiser was
observed by the runabout occupants coming toward them . The operator of the runabout noticed

that the crulser s bow was up so high that he could riot see anyone aboard; therefore, a collis ion
was imminent .
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The cruiser hit the runabout amidshi ps and travelled over it. The runabout sank immediatel y

and capsized . The occupants were rescued by nearby boats . One occupant was severe ly

injured . The cruiser sustained minor damage (<S 100) and the runabout was destroyed . The

runabout was valued at $600. CAUSAL FACTORS: Restricted forward visibilit y,

inattention, long react ion/response t ime.

76—12 Approximate ly three minutes after a fishing tournament bega n, one ooss boat

trave lling about 60 mph (96 .6 kph) swerved in front of another boss boat . The two collided .

One went out of control , turned sharply and capsized . Both occupants of the capsized boat

were wearing PFDs and were picked up by a fol lowing boat within minutes . The overturned

boat f loated level and was towed to a nearby beach where it was righted and bailed , Both

operators were fati gued and both had allegedly consumed a lcoholic beverages prior to the

start of the tournament . CAUSAL FACTORS: Speed, glare , fatigue , alcohol , nOise .
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APPENDIX A. COLLISION NO. 76-01

ACCIDENT INVESTIGATION REPORT

Date of Investigation: 13 Jul y 1976
Dat, of Accident: 5 July 1976

Investigation: Collision No. 76.01

SUMMARY — WYLE ACC IDENT NO. 76-282

The accident reported herein was a collision of a fiberglass 14’ 2” (4.3 m) bowrider runabout
powered by a 60 hp outboard motor and a drifting 21’ 2” (6.5 m) cruiser . The runabout suf-
fered extensive damage and the cruiser sustained only minor damage . There were no inju ries
or fatalities .

The accidqnt occurred at m daftemoon on a hol iday weekend. Several boats were underway
in a cove adjo ining Barri.gat Boy, New Jersey. The cruiser was stopped while one of its
four occupants jtwnped into the wat er to ski. The runabout, driven by the 14 year old son
of itS owner and with two other boys on board, had just picked up itS sk ier . The operator
became concerned that a lorg.r (third) boat approaching from astern might collide with them,
so he throttled ahead whii• he and the other occupants kept watch on the larger boat. When
he eventually looked ahead, ft was too late to avoid a collision with the cru iser ’ s bow. Because
th. runabout was In a turn, It hit th. cruiser with Its side . Th. runabout’s after hull side was
split open, the d,ck pulled away From Ph. gunwale, and the steering jamm ed; but the operator

was oW. to beach It nearby. Th. cruiser followed to insure that all on board were safe .
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1 .0 BOAT OCCUPANT DATA

RUNABOUT

Swimming Boating Formal PFD Worn /UsedOccupant Sex Age We tght . . . BoatingAbility Experience . Before AfterInstruction
Operator M 14 90 lb Good 20-500 hr None No No

40.8 kg

Passenger M 16 130 lb Good 20-500 hr Unknown No No
59.0 kg

Sk ier M 11 83 lb Good 0- 20 hr None Type III lype III
37.6 kg

The operator and skier are the boat owner ’s sons, and the three of them were interviewed

together. The 16 year o ld passenger was not available . The owner has a body and speed

shop at which he employs both sons in the summer (the 11 year old works only part time). The

boat operator is short for his age, and appeared to be of average intelligence and physica l
abilit y. Both boys are quite active and full of energy . They were well—mannered , obedient,

and could be described as “nice kids. ” The runabout was the family s  first boat, and had

been purchased from relatives a year ago . The operator drove the boat frequentl y last season,

always with an adult aboard, but onl y because it was nec essary for someone to drive him to

the boat ’s mooring . In Apri l of this year, the fami ly took a summer home with a boat dock on

Bornegat Bay. After a few rides together in the new area , the owner a llowed the operator to

take the boat out alone . Since then the 14 year old has operated the boat severa l days a week

after work, and on weekends, venturing up to several miles from home on the Bay . The owner

prohibits the boat from being nav igated on the ocean . Tb. operator claims to wear his lype
III PFD at all times when alone in the boat and about half the time otherwise, depending on

th. activity and distance from home. When ask ed for his complaints regarding the devke, he

mentioned that it was clumsy and did not allow him to move around. His parents bought the
devices becaus. the boys refused to wear Type u s  because they felt choked by them .

A—2
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CRUISER

FormalSwimming Boating . PFD Worn/UsedOccupant Sex Age Weig ht . . . BoatingAbility Experience . Before Afterinstruction

Operator M 51 200 lb Swims 500 hr Local Marina No No
90.7 kg

Sk ier M 21 135 lb Swims 20—500 hr None Ski belt Ski belt
61 .2k g

Passenger M 20 135 lb Swims Unknown Unknown No No
6 1.2kg

Passenger F 19 100 lb Swims 20—500 hr Unknown No No
45.4 kg

The only one on board the cruiser to be interviewed was the owner/operator . He has been

boating for six or seven years, and has owned one other boat previously, a 14’ (4.3 m) runabout .

H, is a construct ion operating engineer, but has been unemployed for several months . He

appeared to be of average intelligence and phys ical ability . He took a good deal of pride in

his boat, and seemed to be safety conscious: the boat displayed a current Auxiliary CME

deca l: and he claims to never allow the gas tank to go below one-quarter full and to always

personally check the engine compartment for fumes before starting, rather than mere ly running

the blower . He mentioned never having run out of gas while boating and, other than this

instance , never ia have been in a car or boat accident . His boating instruction was given

over a seven week per iod at a local marina, in conjunction with his purchase of the boat.

2.0 ENVIRONMENT

Tb. day was sunny, the air temperature was in the 80°F (20°C) range, winds southerly

at 10 knots , and the water surface calm except far a slig ht chop from the moderate

concentrat ion of boating activity in the cove . The water depth was between three feet
(0.9 m) and six feet (1 .8 m).

A— 3
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3.0 NARRATIVE DESCRIPTION OF ACCIDENT

3.1 Pre—Accident

The cruiser operator had been out crabbing earlier in the day . He had been underway from

his home, where the boat was moored, for only f ive or 10 minutes before the accident . He

had intended to take his three passengers waterskiing . He ran his boat at slow speed into

the cove, shifted to neutra l, and drifted ahead while a passenger payed out the towline. The

operator sow the runabout at a dista nce he estimated to be 300 yards (274.3 m). At that time

it was stopped, and a sk ier was reboarding . (Refer to Figure 3 for a general view of the

accident area.) According to the operator’s estimate , there were four or five other boats

engaged in waterskiing in the cove . He mentioned being surprised that there were not more

accidents along Bornegot Bay due to the high volume of traffic during the summer .

The three occupants of the runabout had been on the ocean fishing between 0700 and 1400

that day on a 22’ (6.7 m) boat owned and operated by the father of the 16 year old passenger .

After coming home to eat and change clothes, they went out in the family ’s runabout to go

waterskiing . According to the operator, the boot handled normally prior to the accident . The
first to ski was the 11 year old; the other two sot on their wearable PFDs. The skier had only
been up for a short time when he fell and landed on the tow line, which stung his arm . He
was taken aboard, and their intention was to bead in toward shore and let the other passenger

ski for awhile. The sider began to haul in the 75’ (22.9 m) tow line so it would not inter-
fere with other boats or skiers . By the operator ’s estimate, there were 15 to 20 other boats in

the cove , about half of which were involved in watersiciing.

3.2 Accident

(Refer to Figure 1 for the location of occupants in each boot. ) According to th , cruiser’s
operator , th, runabout’s operator accelerated while looking behind him. The cruiser ’s

operator then turned and spoke to his water skier . After the skier umped into the water, the

operator turned bock to see the runabout, its operator still looking astern, in a wide left turn

and an a collision course w ith his boot. He reached hun ledly For the horn switch on the control

A-4
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panel to alert the runabou t, but threw an identical light switch by mistake. He watched as the
other operator turned arid noticed the situation . He did not attempt to move his own boot ,
exp laining that he was unsure of his skier ’ s position in the water . The collision occurred
at 1510 ~ the starboard bow and after starboard side of Ihe runabout hit the stem and bow of
the cruiser . The runabout ’s operator was heard to say, “I didn ’ t see you” twice as his boat
passed down the starboard side of the cruiser .

Accord ing to the runabout ’s operator, a larger boot (about 22’ (6.7 m) in length) was inbound
from the Bay and heading directl y toward his boat as it lay stopped in the water . To avoid the
boot, he acce lerated to about 2500 rpm (approximately 15 mph (24.1 kph) while he and the
others watched it over the stern . The first one to notice the cruiser was the operator : when
out of danger from the boat astern, he ‘tu rned around to see where I was going .” He recalls

turning left to avoid the cruiser but did not change the throttle setting until after the collision .
His estimate of the time between noticing the cruiser and impact was five seconds . (Refer to
Figure 2 for a diagram of the accident site and probable boat paths.)

3. 3 Post Accident

No one on board either boat was inju red, a lthough the runabout ’s occupa nts were knocked to

the left inside their boot. The opera tor quickl y regained contro l of the boot , and after making

a right turn around the cruiser , stopped to check the damage to his boat . ‘Nater was seen

entering a hole in the starboard quarter. The operator started off for home, about a mi le away
(1 .6 km) by water , and found that the flooding decreased as the boat gained speed, but that the

steering was dama ged such t hat the boat would only turn right . He then beached the boot a

short distance away . The cruiser operator follow ed and had his skier go ashore to insure that

everyone was safe . The runabout was later hauled out onto a trailer by its owner . The boo t

had riot been repaired as of the date of the investigation . The insurance company settlement

was pending; but it is believed that the boat will be declared a total loss. The owner had

already purchased a brand new 15’ (4.5 m) closed bow runabout and equi pped it with the
motor from the damaged boot .
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3.4 Time Sequence of Accident Events

0700 - Runabout fishing in ocean; cruiser crabbing

1400 — Both parties lunch and prepared to ski

1445 — Runabout departs to ski area and skis

1500 — Cruiser departs to ski area; plays out tow line

1510 — Collision; damage and injuries assessed

1515 - Runabout unable to reach home; beached
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4.0 VESSEL DATA

Cruiser

This boat is a 1974 Bay liner , Skagit model, constructed of FRP and powered by a 165 hp

Mercury inboo rd/outdrive. It was in excellent condition except for severa l scratches and

gouges at the bow , said to have occurred in this accident. (Details of the boot and its

damage are visi ble in Figures 4—7. ) A local marina estimated the cost of repairs to the bow at

5~ 113. The horn arid navigation light controls were identical toggle switches located adjacent

to each other on the instrument panel. Each was identified by an attached nameplate .

Runabout

This boat is a 1973 Scott Boat Co. model 1468 tri4iull bowrider constructed of FRP and equipped

w ith a 60 tip 1 974 model Chrysler outboard motor. The boat ’s dimensions are 14’2” (4.3 m)

length overall , 63” (160 cm) max imum bean, and 20” (50.8 cm) transom height. in general ,
the boot seemed to be lightly constructed of minimum thickness material. ft appeared to have

been maintained in average condition prior to the accident. Damage consisted of a fractured

arid torn away area ~f ~ e starboard hull side just forward of the transom, several fractures in

the motor ..~e ll and t.~pper l’ronsom , separation of the riveted connection of the hull side and

upper deck struct .- oro jnd the boat’s perimeter except for the port side, and distortion of the

steering cor~’~ rod and sleeve near the motor connection. Details of the boat and its damage

are visi ble in F gures 8 to 72. During inspect ion of the boat, sharp corners and edges

were noted on the walk —through windshield. When the investigator mentioned this condition

during the interview , the operator exhibited a partially hea led wound on his leg, which he

said occurred as he was passing through the windshield opening sometime prior to the accident

when the boat was tied up at a fuel dock .
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5.0 PSYCHOLOGICAL AND HUMAN FACTORS

The young operator of the runabout enjoyed driving the boot as much as possible. His mother

mentioned that he had gone through $ 60 worth of gas in one week. Due to the excitement

boating generated for him, and considering his age, he might very likel y take ribs that a

more mature individual would not.

Although the operator was in his second season of boating, his lock of experience at driving

on automobile in traffic could have been a factor in his poor response to the stress situation

confronting him.

Fatigue was likel y a factor in this accident: the operator had already been out on the ocean

for seven hours that day, and considering the glare, heat, and motion present in that environ-

ment, a decrease in reaction t’me was probable.

If the runabout had been equipped with a foot throttle, the operator may have been able to turn

and s low down at the same time and, thus , may 4iave avoided the collision . This is strictl y an

opinion of the investigator .

The cruiser operator did not take any action until ~ust before the collision , when he attempted
to warn the other operator with the horn . Use of the horn as an immediate warning device ,
ca lled for in the Rules of the Rood, is not uncommon . Especiall y in view of this acciden t,
it would seem that the horn contro l should be readily distinguishable and recognizable.

6 .0 PROBABLE CAUSE OF ACCIDENT

It is considered that this accident resulted from the failure of the runabout ’s operator to deal
effectively with a cr isis situation due to inexperience, immaturity and fatigue.
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7.0 DYNAMICS/ANALYSI S OF THE ACCIDENT

The runabout ’s operator acce lerated to avoid a larger boat, whose range, course, and speed

could not be adequately determined . The runabout travelled in a wide left turn at about

15 mph (24.1 kph) until it collided with the cruiser . When the runabout ’s operator noticed

the cruiser , he turned the wheel further left, but was already beyond the paint of being able

to avert the collision .

The runabout was on plane and bow high at impact . It appears that the initial contact was a

glancing blow, which continued the starboard swing of the runabout’s stern, which had been

started by the operator ’s avoidance maneuver . The difference in the amounts of damage to the

two boats was due to differences in their underwater surface areas, their weights, speeds,

types of construction , arid hull thicknesses.

The runabout ’s steering was affected as the sleeve and control cable were displaced to part

by the impact . f t  would probably have been necessary to disconnect the steering gear and

turn the motor by hand if the runabout needed to travel any distance to reach safety .
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FIGURE 4. 21’ (6.5 M) CRUISER . NOTE SCRATCH AND GOUGE AT STEM
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FIGURE 5 21’ (6 5 M) CRUISER VIEW FROM HELM
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FIGURE 6. 21’ (6.5 M) CRUISER . DETAIL OF BOW DAMAGE
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FIGURE 7. 21’ (6.5 M) CRUISER . DETAIL OF DAMAG E ON STARBOARD BOW

FIGURE 8. 14’ (4.3 M) RUNABOUT . NOTE OPEN RIVET HOLES ABOVE
RUB RAIL WHERE DECK POPPED LOOSE
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FIGURE 10. 14’ (4.3 M) RUNABOUT . DETAIL OF STARBOARD QUARTER DAMAGE
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FIGURE 11. 14’ (4.3 M) RUNABOUT. DETAIL OF MOTOR WEL L, TRANSOM
AND STEERING CONTROL DAMAGE

-

I

FIGURE 12. 14’ (4.3 M) RUNABOUT CONTROL STATION. NOTE SHARP
WINDSHIELD EDGES AND CORNERS
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APPENDIX B. COLLISION NO. 76-02

ACCIDENT INVESTIGATiON REPORT

Date of Investigation: Septeraber 8, 1976

Dote of Accident: August 21, 1976

Investigation : Collision No. 76-02

SUMMARY — WYLE ACCIDENT NO. 76-471

Two boats were Involved in waterskflng in a protected bay lat e in the afternoon on a sunny day .

A 14 ft (4.3 m) runabout with two P0k was sitting still in the wafer while two people 75 Ft

(22.9 m) behind were donning their skis. At the same time, a 21 ft (6.4 rn) tn —hull VO
powere d boat with a cuddy cabin and eight P0k was pulling away from the shore with two

skiers behind . Th. operator of the 14 ft (4.3 m) runabout saw the cabin boat coming at him ,

stood on his seat and waved his arms . When the collision seemed imminent , he and his

passenger dove into the water , away From thei r boat , whch was struck broadside, just
aft of amidships . The boat sank in chest deep water with the cabin boat resting on top

of it . No one was injured.

Becaus. of personal reasons, the owner /operator of the 21 ft (6.4 m) cabin boat cancelled
this interview at the last moment; therefore , the story has been reconstructed based on inter—

v Iews w ith oil four people on the runabout, the Coast Guard represen tative on the scene, the

Pennsylvania Ash Commission offi cer, and a wHness.
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1 .0 BOAT OCCUPANT DATA

14 ft (4.3 m) Runabout

Formal PFDs
Swi mming Boating Boating Worn/Use’4

Occupant Sex Age Weight Ability Experi ence Instruction Before After
Operator ! M 19 140 lb (64 kg) Very good > 100 hrs No No Yes
Passen9er t F 21 110 lb (50 kg) Good Very little No No Yes
No. I’ M 22 160 lb (73 kg) Very good < 100 hrs C.G. Aux No No
No. 2 2 F 17 110 lb (50 kg) Good < JO hrs No Yes Yes

21 ft (6.4 m) Cabin Boat

The operator was 50 years old and hod two other adults with him as well as five children for
a total of eight POBs. He was pulling two skiers .

The runabout operator is a high school graduate now working and going to school part time .
The operator of the cabin boat is employed as an architect.

2.0 ENVIRONMENT

The day was clear and sunny with an air temperature of 84°F (29°C) and a water temperat ure
of 72°F (22°C). The wind was light from the north-northeast and the water had a li ght chop
due to the boat traffi c in the area . Visibility was officially reported at five miles (8 km) .

People remaining in boat .
2 People In water.
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3.0 NARRATIVE DESCRIPTION OF ACCIDENT

3. 1 Pre—Acddent

The following account of the accident was constructed from interviews with the four people

associated with the 14 ft (4.3 m) runabout, the Coast Guard representative on the scene after

the accident , the Pennsylvania Fish Commision representative now handling the case , and an

eye witness .

After on uneventful morning, two brothers picked up their gir lfriends for an afternoon of

waterskiing. They launched their boot near a protected bay just after 1500 and proceeded to

ski . They skied , rested , sunned, and boated in the area unti l 1700 . At that time , they were

approxi mately 50 yds (45.7 m) fro m shore and aligned parallel ~o the beach . The port side of

the boat was closest to the beach. The boat was dead in the water with the engine idling .

The owner/operator was si tting at the helm on top of the back of the seat . Hh passenger was

sitting directly behind him facing aft , In the water 75 ft (22. 9 rn) behind the boot were two

skiers in the process of donning their skis.

Meanwhile, a 21 Ft (6.4 m) fri —hulled boat with a cuddy cabin powered by a sing le 160 hp

inboard/outdrive was facing directly away from the beach about 100 ft (30.5 m) from the

shoreline . iwo skiers were behind in the water and ready to go. The boat accelerated , pulling

the skiers up and was movi ng through the water at a bow high trim angle. The high trim angle

was partially due to the heavy load on board (esti mated to be over 1000 lbs (453.6 kg)), the

fact that he was pull ing two adult skiers up, and the fact that boats of that type normally

experience high “hump” angles even when running tight and not pulling a load . The operator

claimed that he never saw the runabout .

Th. operator of th, runabout hod been watchi ng the cabin boat . Just minutes before the

accident , the boot was forward of his boat . He clai med that the wind caused the cabin boat

to dri ft towards Ms boat. Just prior to the occident , the runabout operator turned his attention

to his sJcl.rs .
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One of the skiers behind the runabout also was watching the cabin boat as it accelerated .

He tho ught it was going to go between him and his 14 ft (4.3 m) tow boat. He felt that it

would cut the tow lines . Both he and his companion began to swi m away from danger.

Meanw hile , the operator of the 14 ft (4.3 m) runabout saw the cabin boat coming at him and
Immediately felt that he should signal the operator of the approaching boat . He mode a quick

v isual check for his hand operated air horn , saw It , grabbed for it and missed . He didn ’t

think he had time to reach for It again, so he stood up and waved his arms to attract attention.

The boat kept coming . He couldn ’t see whether the operator was looking forward or not

because the boat was ali gne d with the sun. He didn’t think he could see much of the wind-

shield, just bow and bottom paint . He told his passenger to jump overboard . She jumped aft

of the boot. He dove forward and stayed at the bottom for a few seconds .

3.2 Accident

When he surfaced, he saw the cabin boat on top of his boat . His passenger surfaced , and he

sworn to her to c heck her condition . The PFDs which were stored on the floor between the
seats floated away from the runabout as it sank . He grabbed two PFDs and gave one to his
passenger. They both donned them even though they were in chest deep water .

The operator of the 14 ft (4.3 m) runabout was disturbed that It “took him a couple of minutes

to turn his engine off .” Actual ly, the operator of the cabin boat thought that he had run

aground. He didn ’t feel an impact, but felt a deceleration similar to that experienced when

running aground. Upon rea lizing that he had run into and was on top of a boat , he shut off

his engine, jumped overboard, and pushed his boat off the runabout, apparently trying to

det.rrni ne if anyone was on board.

3.3 Post—AccIdent

According to the operator of the 14 ft (4.3 rn) runabout, the cabin boat operator said, “I saw

you ear lier. ” The runabout’s stern sank unt il the motor hit bottom. The bow remain ed afloat .

Two dogs, also on board h. runabout, were trapped under the deck in the bow. Their owners
pulled them to safety .
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The operator of a third boat saw the accident , retrieved his skier , then came over to offer

assistance. He loaded the floating debris from the runabout aboard his boat, then towed the

runabout to f he launching area. The two mote crew members from the runabout, the two male

crew members from the cabin boot , and the man who towed the runabout in, dragged the

runabout ashore and drained it. They refloated it , put it on its trailer, and took it to the

local Coast Guard station to fill out papers .

3.4 flme Sequence of Accident Events

1100 — Cabin Cruiser departed marina

11 30 — Occupants of cabin cruiser skied
1200 —

1300 -

1400 -

1500 — Runabout launched

1530 — Runabout occupants skied
1600 -

1700 - Collision

1800 - Pulled runabout onto beach

1830 - Proceeded to Coast Guard station to file
report
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4.0 VESSEL DATA

21 ft (6.4 m) Cabin Boat

This was a 1966 model fiberglass t n- hut led boot mode by MFG. It was 21 ft (6.4 m) long,

with 091 in. (231.1 cm) beam, and weighed approximatel y 2510 lb (1138.5 kg). It was

powered by a 160 hp Mercruiser inboard/outdrive. When inspected at dock , it was found to

be in excellent condition for its age . It was equipped with a radiotelephone and alt necessary

Coast Guard equipment . In fact, it had a 1976 Coast Guard Auxilia ry inspection sticke r .

The boat was loaded with fishing equipment, two coolers, several waterskis , PFDs, ski vests ,

and other paraphernalia. The deck forward of the cabin was recessed as a sitting area . No

one was sitting there at the time of the accident . V sibi~ity from the helm was subjectivel y

judged as excel lent . \~Aien seated in the helm seat , this investigator felt as if he could see

the water some 20 to 25 ft (6.1 to 7.6 m) forward of the bow . No damage was evident when

the boot was inspected . What damage there was , was under the static waterline . Figure 1

s hows a plan view of the boat . Figure 2 is a profile, Figures 3 and 4 are views looking

forward from inside the boat and FIgure 5 Is a shot of the bow.

14 ft (4.3 m) Runabout

The runabout was a 14 ft (4.3 m) Glastron also bui lt in 1966. It had a beam of six feet (1.8 m)

and was powered by a 50 hp Mercury outboard motor . It sat ve ry low in the water and was

obviously designed as a low racy speedboat . Even though it had what appeared to be a very

adequate motor welt , t he ow ner clai med that wat er washed into the cockpit if he stopped fast .

The boat presen ted a very tow profile to the onco ming cabin boat.

Th. port coaming was crushed in a sIx inch (15.2 cm) area where th. stem of the cabin boat

impoct.d I t .  Scratches and bottom paint fro m th. cabin boat wer e evident where the three

separate hulls contacte d the coorni ng and the engine . The port seat hod been knocked loose

and th. engine mount was twisted slightly. The ge l coat was cracked for about Four feet (1 .2 m)
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under and outboard of the coarni ng where the fiberglass struct ure hod bent . No structural
damage could be found in that area. In fact , the only apparent structural damage was a bent
aluminum gunwale guard rail and the six inch (15.2 cm) portion of crushed coaming mentioned
above.

Figure 6 shows a plan view of the boat . Figure 7 is a profile and Figure 8 shows the damage
sustained. Figure ~ is an artist ’s concept of the scene prior to the collision .
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5.0 PSYCHOLOGICAL AND HUMAN FACTORS

This is a difficult area to write about because the hittor wouldn’t talk; however, there are
some apparent problems that can be discussed . The operator of the cabin boat was obviously
looking aft at times prior to the collision . In doing so, he was looking directly into the sun.
Each time he hirned to look forward, his vision was impaired for a few seconds while the

pupils were diatating. He knew he had a heavy toad on board; enough that acceleration
was affected to the point that it was difficult to get two people up at once. In a telephone
conversation with the operator of the cabin boat, he said that one of the skiers was a novice.
Because of these facts , he was probably paying more attention to them than usual .

Stressors of another sort may have played an important role in the fact that the cabin boat
operator didn’t see the runabout . It was late in the day . The boat was loaded with people
including children . Nerves may have been frayed . He may have been anxious to get the

skiing over with so he could get home. All of these assumptions would have led to the

operator paying less attention to the water area ahead of him.

In addition, the added weight increased the “hump” angle of the boat . Because the canvas
top was up, he cou ldn ’t stand in such a way that he could see over the windshield. It is

unknown whether he could see the horizon or the water in front of him prior to the collision.
Only by measuring the trim angle and visibility envelope on a si milar boat under similar

conditions could. this be determined.

Therefore, there were at teast three psychological and human factors problems associated with
the hittor and his boat:

1. The glare from th. sun .
2. The probability that hi was paying more attentIon to the skier than the path

of his boot .

3. The prob able loss of vis ibility due to the high tri m angle.
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The operator of the runabout may have avoided the colflsion if he could have blown his horn.
It was on the floor . He grabbed for it once and missed. He didn’t think there was time to

grab for it again.

Perhaps boat steeri ng wheels should have horn buttons si milar to automobiles . Automobile
drivers are conditioned to push the center portion or the spokes of the steering wheel to sound

an alarm. That conditioning could probably be carri ed over to boats . Certainly, it would

have been quicker for this operator to reach down and blow the horn or push it with a foot

while wavi ng his arms .
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6.0 PROBABLE CAUSE OF ACCIDENT

The h ttor said he saw the runabout some time prior to the collision. The hittor was perpendic-

ular to the beach with the wind on his port side . He saw the runabout to starboard. He didn’t

notice his drift to starboard. After noticing the runabout to starboard, the cabin boat drifted

and aligned itself with the runabout whi ch may have been moving ahead very slowly also.
This practice is normal to keep the ski rope taut while the skiers get ready.

By the time the cabin boat got und erway, the bow was high enough that the operator may not

hove been able to see the runabout. His reduced visual capability due to pupil contraction

from looking into the sun added to the problem.

7.0 DYNAMICS/ANALYSIS OF THE ACCIDENT

The runabout was struck broadside (see Figure 9) by the lower portion of the stem of the

cabin boat . As the cabin boat slid up and over the runabout , It pushed the port corner of

the runabout underwater causing it to swamp . That , couple d with the fact that the runabout

had a double wall construction in the lower portion of the hull sides , was the reason that

the runabout sustained relatively little damage .

8-10 

~~~~~~~~~ F



4

_ 
_ I

I •I’P°i j

I _
Fill Js~oo3

8— 11



:.
:4 .~~~~~~~~~ 

~~~

—c~ ~i~!~~
pn

FIGURE 2. 2 1 FT (6.4 M) CABIN BOAT PROFILE

.~r.

e iI ~~~

..‘—

H

FIGURE 3. VIEW LOOKING FORWARD FROM TRANSOM AREA OF 21 FT (6.4 M) CABIN BOA T

B—1 2



I ,
fl I 4

~~~~~~~~~~~~~~ .
_, . 

‘:

• • ‘:;~• ,~:: ~~~~~~~~

FIGURE 4. VIEW FROM CONTROL STATION (SEATED) ON 21 FT (6.4 M) CABIN BOAT

~

.p

FIGURE 5. BOW OF 21 FT (6.4 M) CABIN BOA T

B-13



>
I.. Z
0

0 ~. a-

U I—
J

77

I l M  JO4O~/.4

8—14

— ‘— ~~~~~ — — —~ - — —



FIGURE 7. 14 FT (4.3 M) RUNABOUT - PROFILE

~~~~~~~ IIIiiiii ,i_~

- 

_

.I

~~~~~~~~

FIGURE 8. GUNWALE DAMAGE

B-iS



Shoreline
- -~~~~~-~~~~- 

- —~~~~~~~~
----- _

~~~~~~~~~Drift Prior to thin

,/ 
/‘ Startup Boat

I
~
.I

Wind

Ski irs

Runabout

FIGURE 9. COLLISION AREA

8—16

— — - ‘— —.-— — ~~~~~~~~~~~~~~~~ —.- .— - .7=_..



APPENDIX C. COLLISION NO. 76-03

ACCIDENT INVESTIGATION REPORT

Date of Investigation : Septe mber 9, 1976

Date of Accident : August 28, 1976

Investigation: Collision No. 76—03

SUMMARY — WYLE ACCIDENT NO. 76-50 1

A 19 ft (5.8 m) runabout was at anchor one—half mile (0.8 km) off shore . Both occupants were

stflng faci ng aft under a canvas cockpit cover . Another boat , a 35 ft (10.7 m) cabi n cruiser ,

was traveling somewhere between 15 and 25 mph (24 .1 and 40.2 kph) heading for harbor and

trying to beat a storm front heading in from the west. It had started to rain and the wi nd had

picked up to 25 mph (40.2 kph). The operator of the cabin cruiser never saw the runabout .

He ran over the bow, severing the deck and upper portion of the hull sides from the rest of

the boat . One of the occupants of the runabout abandoned the boat. The other one didn’t

have ti me .

The cruis .r passed completely over the runabout, turned and came back to pick up survivors .

A Coast Guard rescue boat was less than one—half mile (0.8 km) away and also came to the

scene of the accident . Th. runabout floated and was towed into harbor . One injury was

sustd n.d .
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1.0 BOAT OCCUPANT DATA

Cabin Cruiser

Formal PFDs
Swi mmi ng Boating Boating Worn/Used

Occupant Sex Age Weight Ability Experience Instruction Before After

Operato r M 38 170 lb (77 kg) Good > 500 hrs Pwr. Sqd. No No
Passenger F 7 75 lb (34 kg) Good None No Yes Yes

The operator of the boat is a partner in a large family business and a member of the yacht

c lub . Boating is his primary hobby. He was voted “Yachtsma n of the Year ” last year . He
likes fast boats and Formerl y owned a 19 ft (5.8 m) race boat previously owned by a power—
boat racer of international fame .

Runabout

Formal PFDs
Swimming Boating Boating Worn/Used

Occupant Sex Age Weight Ability Experienc e Instruction Before After

Operator M 39 190 lb (86 kg) Good > 500 hrs Pwr . Sqd. No Yes
Passenger M 35 160 lb (73 kg) Good > 500 hrs No No Yes

The owner/operator is a sto ck broker and also is a member of the yacht club . His hobby is
f ishing. The boat seems to be a Pool for use in pursuing his hobby.

I
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2.0 ENVIRONMENT

Squalls were forecast on the day of the occident; however , the morning starte d out bright and

sunny. By 1030 clouds built up on the hori zon and the squall line advanced over the lake.

The air temperature was in the low 80°F (27°C) range and the water temperature was 72°F

(22°C). Just prior to the accident , the front moved over the area. Winds were steady at

25 knots (46.3 kph) with recorded gusts to 50 knots (92.6 kph). Rain was heavy and the

surface of the water built to two feet (0.6 m) with spray whi pping off the top of the waves .

The storm lasted only 10 to 15 minutes . The sun~ came out after the squall passed.

The operator and passenger of the runabout involved in the occident claim they were one—half

mile (0.8 km) from shore and that they never lost sight of the beoch , so visibility hod to have

been at least one-half mile (0.8 km).
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3.0 NARRATIVE DESCRIPTION OF ACCIDENT

3. 1 Pre—Acc ident

At 0900 the owner/operator of a 35 ft (10.7 m) double cabi n, cabin crui ser set out to take his
boot to the next large port along the shore of the lake. He took his seven year old daughter
with him . His wife hod token the car to his intended destination. They cleared port and
headed west along the shoreline . He hod heard on his VHF radiotelephone weather bond that
squa lls were forecast . Upon sighting the squall line , the owner felt that he should return to
port and wait out the storm. At that ti me, he would make the decision whether to set out for
his destination again or wait for another day. He turned around and headed back to port .
The frontal system was catching up to him from behind. When he got to within one—half mile
(0.8 km) of the entrance to the harbor, the front caught up with him. It was raining heavil y
with wi nds normally at 25 knots (46.3 kph) and gusting to 50 knots (92.6 kph ) .  The canvas
top was up, coveri ng the helm area, and the windshield wiper was running. He clai med to be
going 12 to 15 knots (22.2 to 27 .8 kph). The people that he hit say he was going at least
25 knots (46.3 kph). Just prior to the collision , he passed a Coast Guard rescue boat towing
a stri cken vessel into port .

Meanwhile, two men left their homes at 0700, went to the same yacht club , boarded their
19 ft (5.8 m) runabout and set out for a day of fi shing . They tried a Few spots and finally, at

about 1030, anchored about one—half mile (0.8 m) offshore and about one—half mile (0.8 m)
west øf the harbor entrance . They purposely stayed c lose to the harbor entrae,~~ because their
portable FM radio had warned them of the approaching squall. They ncriced the ~ontol system
approaching and finally, after it began to rain and blow quite severely, decided to go in.
The canvas top was up. Both men were sitti ng in the lounge seat! facing aft . The boot owner ,
sitting in the starboard seat reeled In his line , swu ng around Into the center aisle , stood up
under t he canvas top, and steppe d forward to start the eng ine . As he grabbed the wheel , ha
nsnt hove notic ed movement in his peripheral visIon. He looked up to see Ph. bow of a boot
comi ng straig ht at him From the port side , about 30 degrees off th, bow and about 50 ft (15.2 m)
away.
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There wasn’t time for him to do anything but jump overboard. He clove through an opening
between the side supports of the canvas top. On his way out, his only words were, “Get out
of my way. ” He said there just wasn ’t time to warn his friend . His friend turned to see the
bow of the boat approaching and only had time to reach for a life cushion (Type IV PFD)
when the impact occurred .

3.2 Accident

The runabout w.is anchored by th. aft end of the bow rail on the port side . The stem of the
cruiser hit the runabout about one foot (0.3 m) to port of the center of the bow . The impact
caused t he runabout to rotate in a clockwise direction which caused the cruiser to pass through
only the bow area of the runabout as opposed to passing over the enti re boat. The forward
deck of the runabout broke off and the forward section of the hull broke and bent down . The

passenoer said the oft portion of the runabout must have raised up out of the water . He
remembers extending his arm to push the side of the cruiser away from him . At that point,
he was knocked to the oft end of the boat with such a force that it rendered him unconscious
for what was probably one to three minutes.

3.3 Post—Accident

As ph. owner/operator dove Into the water, he heard and fe lt the impact . The side of his

boat caught up with him and pushed him down into the water. He clove deep and stayed under

as long as he could to assure that the boot would pass over him. When he surfaced, he saw

that th. cruiser had slowed down and was turning around to come back . He could see his boat

FloatIng in the distance, approximately 50 ft (15.2 m) away . His concern at that point

c.nt.r•d on his passenger , w hom he couldn’t see. He began to swim towards his boat .

Meanwh ile , the cru iser operator had turned his boat around and approached the swimmer .

The passenger in the runabout regained consciousness and re membered lying on the cockp it

so le with water around his head and neck . He stood up and sow th. swi mmer , th. crui ser , and

o Coast Guard boat with a tow approaching the accident scene .
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Accordi ng to the swimme r, the cru iser operator never offered to throw a PFD. In fact , he
seemed to be so upset that the swi mmer feared he might be run over again.

By this time, the storm had passed and the winds hod subsided somewhat . The runabout

passenger threw a Type IV PFD to the swimmer who conti nued to swi m towards and eventuall y
boarded the drifting runabout.

The Coast Guard boat transferred its tow to the cabin cruiser , then maneuvered alongside the

runabout . The runabout was lashed to the side of the Coast Guard boat and the runabout

occupants were trans ferred i nto the boat . They proceeded into the yacht club harbor, followed

by the cabin cruiser pulling the tow.

3.4 Time Sequence of Accident Events

0700 - Owner and passenger of runabout left homes

0730 - Runabout left marina

0800 — Owner and passenger of cabin cruiser left home

0815 - Runabout occupants fished

0900 - Cabin cruiser left marina

1000 — Clouds bui lt up on horizon

1030 — Runabout anchored at collision site

1035 - Squalls advanced over lake

1040 — Collision
1045 - Coast Guard on scene

1100 — Sun came out

1115 - Runabout towed to marina

3
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4.0 VESSEL DATA

Cabin Cruiser

The cruiser was a 1974 model 35 ft (10.7 m) Chris Craft Double Cabin Cruiser . Its beam was

13 ft 1 in. (4 m), it weig hed 17,229 lb (7814.9 kg), and ft was powered by twin 230 lip

inboard gasoline engines .

The owner had a photograph taken of the boat travelling at approximately 20 mph (32.2 kph).

The running angle was traced from the photograph and measured four and one—half degrees

from the static load waterline . The running angle and approximate visibility angle were used

to determine the closest point forward of the boat that the operator could have seen the water

if the boat had been operating at that running angle. Results showed that the water would have

been obscured for a distance of 185 ft (56.4 m) forward of the operator or 163 ft (49.7 m)

forward of the bow of the cruiser (see Figures 7 and 2).

Runabout

The runabout was a model V900 18 ft 8 in. (5.7 m) in length with a beam of 86 in. (218.4 cm) .

It was manufactured by Galaxy in 1975 and was powered by a 140 hp OMC inbocrd/outdri ve .

The forward portion of the deck of the runabout was comp letel y severed . The hull to deck

joint was broken to aft of amidships on both sides . The hull sides forward were split and torn

open down to below the waterline on both sides leaving lust the stem profrudir~y up towards

t he bow . The windshield was crushed and shattered g lass thrown throug hout the cockpi t . The

gas tank , locate d forward under the deck , was dislodged from its mo untings . In addit ion, the

fill hose was pulled off . The tank stayed with the boot and didn ’t look as if It had leaked.

(See Figures 3, 4, 5, and 6.)
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5.0 PSYCHOLOGICAL AND HUMAN FACTOR S

The operator of the cabin cruiser was distracted by the envi ronmental conditions and by the
Coast Guard rescue boat . He was anxious to get into port before the storm caught up with
him. He was watching lightning bolts in the sk y over the shore line to his right . it hod just
begun to rai n rather heavily and the wind had picked up, which may have changed the control
characteristi cs of his boat .

His wife hod gone on to his expected destination. He may have also been concerned wi th the
logistics of informi ng her of his return to home port . He mentioned the fact that he had
contemplated another attempt at making the passage after the storm blew over .

This discussion leads to the assumption that the cruiser operator was distracted from his primary
visual tracking and control task by the severe environment, another boot In the area, and the
thought processes involving changes in plans.

The windshield wi per motor was mounted on the top of the frame of the center pane of a three

piece windshield. The blade actually wiped an area of about two square feet (0.2 sq m) out
of a total windshield area of almost 20 sq ft (1 .9 sq m). Because the helm is located several
feet aft of the windshield, the cone of visibility through the wiped area was very small.

In Fact, the horizontal arc of visibility through the widest area of wiped windshield works out
to be about 19 degrees . However, the w idest portion of wiped area is well above the horizon

when v lswed from the seated operator position, so the effective horizontal arc of visibility
was less than 19 degrees . Figure 7 shows w hat the view from the helm may have looked like .

The occupants of the runabout didn’t hear the cruiser approaching because of the noise of the
rain on the canvas top over their heads.
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6.0 PROBABLE CAUSE OF ACCiDENT

The effect of the stressors mentioned in Section 5.0 plus the reduced visibility due to the small

area of winds hield cleaned by the wi per were the probable reasons that the cruiser operator

never saw the runabout .

7.0 DYNAMICS/A NA LYS LS OF THE ACCiDENT

The cruiser hit th , runabout about one foot (0.3 m) to port of the center of the bow from almost

head on. The runabout was anchored fro m a point close to the port corner of the windshield.

The impact cowed the runabout’s bow to si nk and the stern to rise . The runabout was pushed

s ideways for some distance unti l the anchor line stretched to the point that it caused the

runabout to rotate clockwise . The cruiser then conti nued through the bow of the runabout at

approximately right angles to the centerline from left to right. (See collision area di agram ,

Figure 8.)
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Operator ’s Eye Position

FIGURE 2. VISIBILITY FROM CRUISER
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FIGURE 3. A RRANGEMENT PLAN — HITTEE
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FIGURE 6. RUNABOUT BOW
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APPENDIX D. ACCIDENT NO. 76 -04

ACCIDE NT INVESTIGATION REPORT

Date of Investigation: August 6, 1976
Date of Accident: June 24, 1976

Investigation: Collision No. 76-04

SUMMARY — WYLE ACCIDE NT NO. 76-259

The accident reported here in involved a 14 ft (4.3 m) bass boat powered by a 70 horsepower
outboard motor and a 15 ft (4.6 m) bass boot powered by an 85 horsepower outboard motor .
The type of accident was a collision resulting in serious injuries to the operator of the 14 ft
(4.3 m) boat . Estimated damage to the two boats was approximately $2,000.

The two boots involved in the accident were being test run to check the operat ion of the out-
board motoñ . A 14 ft (4.3 m) bass boat with four P085 was returning to the launch ramp on a
canal southwes t of New Orleans . At the same time, a 15 ft (4.6 m) bass boat with one POB
was leavi ng the launch ramp at full throttle . At a bend in the canal , the operator of the 14 ft
(4.3 m) bass boat saw th. other boot coming toward him and mode a left turn to try to avoid a
possibl, head—on collision.

The operator’s turn was not sharp enough , and the 15 ft (4.6 ns) bass boat hit the 14 Ft (4.3 m)

bass boat on th, starboard side immediately In front of the console. Th. operator was struck
by the 15 ft (4.6 m) boss boat, suffering head inj uries , concussion, and shattered cheekbone .

_ _ _ _ _ _ _  —



1.0 BOAT OCCUPANT DATA

15 ft (4 .6 m) Bass Boat (Boat No. 1)

Forma l PFDs
Swimming Boating Boating Worn/Used

Occupant Sex A ge Weight Abilit y Experience Instructi on Before After

Operator M 16 125 lb (56.7 kg) Good 100-500 hrs No No No

The operator was a high school student and was of overage intelligence and physica l ability .
He possessed at least an average knowledge of small boat operation for an individua l his age .
Most of his experience had been under the supervision of his father who was a more expe rienced
operator.

14 ft (4.3 m) Bass Boat (Boot No. 2)

Forma l PFD s
Swimming Boating Boating Worn/Used

Occupant Sex Age Wei ght Ability Experience Instruction Before After

Operator M 34 240 lb (108.9 kg) Good Over 500 hr No No No
Passenge r M 11 105 lb (47.6 kg) Fair None No No No
Passenger M 8 65 lb (29.5 kg) Poor None No No No
Passenger F 3—4 45 lb (20.4 kg) None None No No No

The operator was employed as a mechanic at a loca l marina . He had not fully recuperated
from the injuries he s~~tained in the occident , and his mental and physical ability at the time
of the accident is unknown . Although he stated that he was a very experienced operator , he
seemed to be the type individua l that would pank when confronted with an emergency situation .

2.0 ENVIRONMENT

The day was partly cloud y wit h an air tempe rature of approximat e ly 90°F (32°C) and a water
temperature of approximately 80°F (27°C). There was no wind and th, water was calm with no
current . Th. wate r depth of the canal was 10 to 12 ft (3.0 to 3.7 m). Visibility was good.
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3.0 NARRATIVE DESCRIPTION OF ACCIDENT

3. 1 Pre—Accident

Shortly after arriv ing home from work , a father and son decided to take their boat out to test

the motor , which had just been rebuilt. They launched the 15 ft (4.6 m) bass boot (Boat # 1)

at approximately 1700 and ran the boat up and down the canal for about an hour . At about

1800 they decided to go home and took the boat back to the launch ramp. The son then
asked to run the boot one more time .

He left the romp area at full throttle , going around a left—hand bend and approaching a right-

hand bend in the canal . Figure 1 shows the accident area and the approximate distance

between the occident site and the launch ramp.

Meanwhile, a 14 ft (4.3 m) bass boot (Boat # 2) was approaching the launch ramp with four

people, one adult and three children, on board. The operator of Boat ~2 saw Boat # 1 coming

toward the right—hand bend at full throttle and felt that Boat # 1 wou ld not be able to mak e

the turn, but would run into his path . Therefore , to ovoid what he felt would be a head—on

collision , the operator turned left . The turn was not sharp enough, sinc e Boat # 1 did make
his intended course , and actua lly Boat ~2 essentiall y entered # 1 ’ S path .

3.2 Accident

Gear oboorc$ was as shown in Figures 12 and 13 and the weather as noted in Section 2.0.

Boat # 1 str uck Boat #2 on the starboard side , immediately in front of the console. The inset
in Figure 1 shows the angle that Soot # 1 hit Boat #2. Because of the speed at which Soo t # 1
was traveling, th. boot went over Boat #2 and landed in the water on the port side . The
operator of Boot ~‘2 was struck by Boat ~ as it passed over the console and was knocked
unconsc ious. The three children in Boat #2 were seated on the deck in the bow section and
were not injured.
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3.3 Post Accident

The operator of Boat # 1 came bock around to the starboard side of Boat #2 to determine the
condition of the occupants . He noticed the operator was ly ing on the deck in the aft section
unconscious, and the children were in the bow unharmed. The owner of Boot # 1 had heard a
crash and knew that his son had hit something. He asked the operator of a small runabout
that was at the dock to tak e him out to see what had happened. He arrived at the accident
site and helped his son put the occupants of Boat #2 into Boat # 1 . He then drove Boat # 1 to
the launch romp . According to the operator of Boat #2 , he suffered head injuries , a concussion,
a shattered cheekbone, and severe ly bruised right shoulder. He was taken to a loca l hospita l
wit hin 30 minutes after the accident .

3.4 Time Sequence of Accident Events

Boot No. 1

1700 - Operator and son launched boat
1700—1800 - Ran boot up and down canal
1800 - Returned to ramp and son took boat out alone
1801 — Boat arrived in accident area
Boat No. 2

1630 - Launched boat and headed up canal
1630— 1801 - Traveled up and down canal
~801 — Occupants sow Boat No. 1 coming toward them at fast speed
Acc dent

1801-1802 - The operator of Boat No. 2 initiated a left turn to avoid collision
1802 — Boot No. 1 collided with Boot No. 2
1803 - The operator of Boot No. 1 maneuvered his boat back around

alongside of Boat No. 2
1803—1805 - Passengers in Boat No. 2 t ried to revive the unconscious operator

of Boot No. 2
18~5 - Owner of Soot No. 1 arrived and helped his son put the operator

and passengers of Boot No. 2 aboard Boat No. 1
1807 - Boot No. I arrived at ramp
1807—1830 — First aid was administered to the operator of Soot No. 2
1830 - The operator of Boot No. 2 was taken to local hospital
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4.0 VESSEL DATA

1 5 ft (4.6 m) Bass Boat (Boot # 1)

This was a 1975 model fiberg’ass tri-huU boat made by Manatee . It was 15 ft ~4.6 m) long,

wit h a 5.9 ft (1 .8 m) beam. It was powered by a 1973 85 hp Johnson outboard motor which

hod been rebuilt by the owner . The boat was a center console mode l with a seat across the

bow .

The boot was loaded with minimal equipment, a 12 gallon (45.4 I) gas tank and the battery .

Visibility was judged by the owner to be good at the speed at which the operator was traveling

Damage was sli ght, scratches to the bow bump rail and gelcoat . Figure 2 shows a profile;

Figures 3 and 4 are views of the damage. Figure 5 is the view looking forward from the opera-

tor’s seat, and Figure 6 is a view of the bow . Additional data obtained during the investigation

were as follows~

Model — 1 550T

Max . Persons Capacity — 450 lb (204 .) k g)

Max . Weight Capacity - 875 lb (396 .9 k g)

Max . Horsepower - 85

Max . Transom Widt h Gunwale - 66 in. (1 .7 m)

Max . Transom Width Chine - 55 in. (1 .4 m)

Transern Height- 20 in. (0.5 m)

H.I.N. - MNT04353M75J

14 ft 4.3 m) Bass Boat (Boat # 2)

TIth was a 1975 model Fiberglass tn -hull boat manufactured by S.ocharmer . it was 14 ft (4 .3 m~
long, wit h 06 . 2  ft (1 .9 m) beam. it was powered by a 1 970 70 hp Chrysler outboard motor .

Th. boat hod a side console located on the starboard sid. at amiàhips .
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The boot was loaded with an 18 gallon (68.1 I) gas tank and the battery . It had a built-in
ice chest on the port side and a built-in thwart at the bow . Damage was extensive; the steer-
ing w heel was torn com pletel y out of the conso le. The console had a large hole and crack
running from the top to the deck . The lever was broken off the control box . The starboard
side sustained severa l cracks in the fiberglass, one of w hich was approx imatel y 18 in. (45.7 cm)
long . Figures 7 and 8 show the views of the starboard side . Figure 9 is a view from t he ste rn ,
and Figure 10 is a view from the bow . Figure. 11 shows the damage to the control box. Refer
to Figures 12 and 13 for load distribution in the boats at the time of the accident.

5.0 PSYCHOLOGICAL AND HUMA N FACTORS

It was probable that , due to inexperience in being faced w ith a collision situation, both
operators panic ked . The operator of Boot ~1 told his father that he had seen Boot #2 , but not
in ti me to avoid the collision . He stated that he threw the motor into reverse, but this only
caused t he motor to jump out of the water .

The operator of Boat #2 stated that he wonted to avoid a head-on collision which be felt was
eminent because of the speed at which Boat # 1 was troveUng . He made a left turn, but it

was not shar p enoug h la avo id a collis ion . Both sow each other and tried to guess what the
other was going to do. # 1 was surprised that ~2 turned instead of keeping his original course
to pass port-to—port . # 2 thought that 1 1 would slide around the turn .

0-6
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6.0 PROBABLE CAUSE OF ACCIDENT

The fol lowing are the probable causes~

• The excessive speed at which Boat # 1 was traveling . Just leaving a launch
ramp area and in an area of curves in the canal, the operator should have been

traveling slower.

• Panic on the part of both operators, probably due to inexperience in coping
w~th a collision situation .

e Failure to observe rules of the road.

7.0 DYNAMICS/ANALYSIS OF THE ACCIDENT

The hull design and load distribution in Boat #1 would have mode it run in a near level attitude
at any speed over 20-25 mph (32.2-40.3 kph). Damage to the bow bump roil shows that the

& boat was in a near level attitude on impact, which indicates that the boat was travel ing at a
high speed. No marks could be found on the port side of Boat # 2; therefore , Boat # 1 went
air borne hi gh enoug h to clear the port side. It is believed that the boat speed had to be near
maximum (approximately 40 mph (64.4 kph)) to have sufficient momentum to clear the port
side of Boat #2 after impact with the starboard side .

The operator of Boat ~‘ 1 stated that he had the motor in reverse prior to the collision . Due to
the high speed on impact , the motor was mast likel y in forward gear or was shifted to neutral
at approximately the some time as the impact .
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APPENDIX E. ACCIDENT NO. 76-05

ACCIDENT INVESTIGATION REPORT

Dote of Investi gat ion: September 22, 1976

Date of Accident: Ju ly 4 , 1976

Investigation: Collision No. 76—05

SUMMARY — WYLE ACCIDENT NO. 76-552

Two boots were pulling water—skiers in a protected cove on a very busy lake late in the day.

On. ski.r fe ll. Tb. dr iver of her boat circled and stopped in such a way that she had the
bondS, of the Pow 1 no n. kfor. she could be pulled up, another boot approached heading

direc’ly into Ph. s PPlng sun. Th. driver of the ArsP boat waved a red flag indicating a downed

skier . The driver of th. approaching boat waved, acknowledging that he sow the flag, but

never saw 4~ skier . He slowed enough thqt his sk ier dropped info the water while he visually

searched for the down d skier . Just before hitting her , he saw th, tow line flootirg across

his bow . Th. skier receiv ed a broken kg and cuts .
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1 .0 BOAT OCCUPANT DATA

H ittor
Forma l PFDs

Sw imming Boating Boating Worn/UsedOccupant Sex Age Weight .Ability Experience Instruction Before After
Operator M 58 170 lb (77 k g) Good 100 hr No No No

Passenger M 24 180 lb (82 kg) Good Very Little No No No

The operator is a retired builder who lives in an exclusive waterfront community along the shore

of a mountain lake. He is a member of the board of directors of the private ly owned lake and
is we ll aware of the regulations and problems surrounding the crowded and somewhat dangerous
water-skiing conditions prevalent on weekends . The passenger and sk ier were college
students and friends of his daughter . No one ever wore PFDs on the boat .

2.0 ENVIRONMENT

The weather was clear and the wind was calm . The air temperature was in the high 70°F
range (240 to 26°C) and the water temperature was in the low 70°F range (21 0 to 23°C). At
the time of she accident the sun was low in the sk y, direct ly in front of the hittor ’s boat .

Because there were so many boats on the lake that day , the water surface was considered to be
rough by both parties . Both o’~ them waited until late in she day to go boating and both
selected a deserted cove for their boating activities .

E —2
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3.0 NARRATIV E DESCRIPTION OF ACCIDENT

3.1 Pre—Accident

Both parties wonted to go skiing throughout the day but didn’t because they fe lt that there were
too many boats on the lake and it was too rough and too crowded for skiing . Finall y at 1730
both owner/operators succumbed to social pressures and took their lam lies and guests siding.
Since it was a holiday, neither owner/operator had done much during the day . It iSn ’t known
how much in the way of alcoholic beverages were consumed by the operators throughout the day.

The h ttee had flve people aboard including two adult males and three children and was pulling
o 12 year old female on sk is . She fell and he circled, proceeded around behind her , then

went forward of her and stopped. This maneuver was done in order to position the floating
ski rope handle near her. She grabbed the handle and was positioning her sids for another take
off . She was wearing an orange sid vest. Anyone observing her would see her dark hair,
orange vest , and dark sk is . The operator of the boat pulling her was about to move forward
slow ly I-o put tension on the line when he saw two boats coming towards his sk ier from behind.
They were running parallel with each other and parallel to the shoreline . The one farthest

from the shore was pass ing the one closest to shore . It seemed that the boat farthest from shore
would pass outside his sk ier but the ins ide boat seemed to be heading right for her. He raised
the red flag and waved it frantically. The operator of the inside boat raised his hand to indicate
that he saw the flag or possibl y the sk ier . His boat slowed down but he was still heading for the
sk ier . It was obvious that he wasn’t sitting in his seat because his enHre torso area could be
seen above the bow and his head was above the windshield. The operator of she stopped boci
said that he considered an attempt to snatch the skier up, but si nce she was a novice he

thought th at she would fall before she got up. Just before the collision, he and the others

in his boot waved, shouted, and pointed towards the downed skier.

The operator of the oncoming boat was sitting on his right leg while his left leg was extended

into the ais le for support . This put his head above the w inds h eld for better visibility . He

said he always boot ed th is way because of the crowded conditions on the take . He said
that he had been out for about 20 minutes. One of his two passengers was skiing whi le
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the other was sitti ng on an aft facing seat observing the skier . He swung into the cove to

escape the crowd and the rough water generated by them. The shore was to his right and

another ski boat was passing him close aboard on his left . He mentioned that he felt the boat

passed too close . He was some 50 ft (15.2 m) outside of a line of buoys that mark a speed

zone close to the beach for swimmer protection. As he straightened out in the cove , he found

he was heading directly into the sun . Visibility of the water surface was especially bad since

the toll pines and hilt tops in the background cast their shadows on the lake maki ng it appear

black .

Another boat (not involved in this accident) was pulling a skier at the same ti me in the same

cove . After the skier fell , the driver had difficulty finding him because of the glare and block

water condition . That ope rator picked up his skier and got off the lake immediately.

The boat approaching the downed skier had slowed slightly prior to entering the cove and

pulled back on the throttle even more when he observed the occupants of a rur~.about waving

their hands and holding a red ski flag which meant there was a skier in the wafer. Thei r boat

was off to his right and facing parallel to him. He waved to acknowledge the red flag and

scanned several times for the skier , but didn’t see one. (In the meanti me, the other ski boat

passed him to his port , the wok e of the boat passing over the downed skier.)

The oncomi ng boat was now going so s low that the skier couldn ’t stay up on his skis. TE~.

operator estimated his speed at 12 mph (19.3 kph). He saw a ski rope floating on the water

at an angle across his bow . At that same instant he heard a thud against his bow and knew

what had happened.

3.2 Accident

The bow struck th . girl’ s ri ght femur and ~roke It. As the boot passed over her , she rolled

dov q f he bottom and exi ted under the transom. The propeller cut her buttocks and thi gh.

face up, awaiting rescue .
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3.3 l~ st— Accident

The operator of her ski boat circled, stopped the boat near her, shut it off , and jumped over-
board. After she got next to the boat, the second adult male on board pulled her into the
boat . The operator mentioned that he could not have gotten her i nto the boat if he had been

the only adult aboard. Both boots headed for the marina. An ambulance was called, as was

the sheriff .

3.4 Sequence of Events in the Accident

1730 — Both boats left slips

1745 — Both boats pulled skiers

1810 — Collision

1820 - Victi m pulled from water

1830 — Victim taken to hospital

(-5



4.0 VESSEL DATA

The hittor’~ boat was representative of the typical 17 ft (5.2 m) runabout. It was made by

Giasspor in 1964, was 17.5 ft (5.3 m) long and six feet (1.8 m) wide, and was powered by a

140 hp VO. When sitti ng in the seat with one leg tucked under one’s bottom, one can see
comfortably over the wi ndshield. Figure 1 shows the configuration of the boat . Figure 2 is

a photo of the hittor’s boot .

Since the hittee ’s boat was not involved, no information is presented except that it was a

20 ft (6.1 m) 1976 Century runabout .

5.0 PSYCHOLOGICAL AND HUMAN FACTORS

The hittor was sitti ng on one leg because he couldn ’t see very we ll if he sat in the seat

properly. This has been designated as a problem in other accidents for various reasons including
the fact that operators couldn’t reach contro ls in ti me to avoid collisions, etc . However , the

fact that the operator was looking over the wi ndshield probably increased his chances of seeing

the fallen skier . Since he was only out for 20 minutes and going only 12 mph (19.3 kph) at the

time of the collision , the wind effect in his eyes has been considered negligible.

Th. girl would have been easier to spot if:

• her PFD had been a light, bright color ,

e her skis had been a light , bright color ,

e she had been wearing some sort of brightly colored head gear , and/or

• the occupants of her boat had pointed towards her sooner.

The occup ants of the ski boot dead in th. water waved a red flag indicating that a skier was in

the water . The hi tto r responded In a way that can be considered “normal ” since so many boaters

do it. but is actuall y a dangerous habit. He responded to the flag by waving, then began to

scan for the skier while continui ng on his cours e. In fact , he should have stopp ed after his

first scan of the ~ eo reveale d that no skier was visible. Educationa l programs may hel p here .
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6.0 PROBABLE CAUSE OF ACCIDENT

The hittor should have stopped after he acknowledged the red flag and didn’t see the skier .

He was aware of the poor visibilit y problem and overcrowded condition on the lake.

7.0 DYNAMICS/A NALYSIS OF THE ACCIDENT

The hittor ’s boat was dropping off plane and was probably travel ing at hump speed when it

struck the skier . If if had been going slower , she probably would hove been pushed aside

and could have escaped unhurt.
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APPENDIX F. ACCIDENT NO. 76-06

ACCIDE NT INVESTIGATION REPORT

Date of Investigation: August 22, 1976

Date of Accident: August 3, 1976

Investigation: Collision No. 76—06

SUMMARY — WYLE ACCIDE NT NO. 76-392

This accident occurred at 0100 in a large bay off Lake Erie . It was a two boat collision
involving a 21 ft (6.4 m) cuddy cabin cruiser and an 18 ft (5 .5 m) open runabout . The 21 ft
(6.4 m) boot (Boat No. 1) had five persons on board, while the 18 ft (5.5 m) boat (No. 2)

had two people aboard. The owner of Boot No. 1 was going for a ride after preparing his boot
for a four to five day lake vacation . He had proceeded across the bay and was approaching

the northern shore when the collision occurred with Boat No. 2 striking Boot No. I amidships

on the starboard side .

Boot No. 2 penetrated th. side of Boat No. I. Three POB were throw n overboard . Two were
injured. Alt persons cl imbed aboard Boat No. 2 where they stayed until the Coast Guard

arr ived. Damage was .stlmat.d at $7,300.
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1.0 BOAT OCCUPANT DATA

1 .1 21 ft (6 .4 m) Cuddy Cabin Boat (No. 1)

Formal PFDs
Swimming Boating Boating Worn,”Used

Occupant Sex We i9~~ Ability Experience Instruction Before After

Operator M 29 185 lb (83 kg) Good 150 hrs CG/RC No No
Owner M 37 185 lb (83 kg) Good 100 hrs None No No
Passenger F 22 100 lb (45 kg) Poor 10 hrs None No No
Passenger M 13 120 lb (54 kg) Good Little None No No

Passenger M 8 60 lb (27 kg) Fair Little None No No

The owner of this boat was a stock broker , had recent ly moved here, and had only 10-15 hrs

experience in these waters . He was a private pilot and had just taken possession of this boat,

although he had had use of it for several weeks . He was of average intelligence and had oper-

ated boats oboat 100 hrs .

The operator had more experience in these waters , was apparently of average intelligence and
hod token two boating safety courses .

1 .2 18 ft (5 .5 m) Runabout Boot (Boat No. 2)

Formal PFDs
Swimming Boating Booting Worn/Used

Occupant Sex We ight Ability Experienc e Instruction Before After

Operator F 24 118 lb (53 kg) Excellent 500 hrs Non.~ No No

Passeng er M ~40 Unknown Unknown Unknown Unknown No No

The owner of this boat was quite involved in boating activities in this area . She wos a skilled

wor ker , of average intelligence, knew all the local Coast Guard personnel , was a scuba diver,

rescue squad member, and spe nt all her available t ime on, in, or around her “pride and joy”

boat which shs had owr~ d a little over a year.
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2.0 ENVIRONMENT

The weather was clear, good visibility, air temperature ~ 60°F (16°C), no wind or waves .
The water depth was approximately 30 ft (9.1 m) in a moonlit bay . There were “ a few ” other
boats on the bay at the time of the accident — just after midnight.

3.0 NARRATIVE DESC RIPTION OF THE ACC IDENT

3,1 Pre—Accident

3.1.1 Boat No. 1

Having token a week off from work, a father and two sons hod spent severa l hours late on
Monday preparing their new boat for an extended (four to five day) vacation tri p around Lake
Erie , After dinner the trio had returned to the boat to finish pac king gear and to check motors,
radio and other equipment at the local public dock area . Meeting two friends, a male and
fema le, they decided to take a ride around the bay before retiring — it was late in the even-
ing (nearing midnight).

The two sons climbed into the cabin and each iay on one of the bunks and Fell asleep as the
boat got L nderway . The owner was stilt stowing some of the gear and was in the aft port
sect ion of the boat. The male guest was operating the boot to accommodate the owner. The
female passenger was seated in the port (raised) sea t opposite the operator . According to the
operator and the owner, their navigation lights were ON. The convertible top was up (but
no stern curta ins)

The evening was wo rm and t was a moonOt night. After they had proceeded about 3/4 oF the
way ac ross the two ml. (3 .2 kin) wide bay, they turned left from a northerly heading to nearly
w*st about a half—mile (0.8 km) off shore (on their starboard side) . They were cruising “ just
abov , hump speed” — estimatsd at 16—18 knots . Both th. operator and female passenger
noticed “the red light” of another boot off th.ir starboard side — then “lost it .“ They again
saw the red IJ9ht just a “second or so” befor. they collided w ith another boat on their starboard
sid. at the operator’s seated position.
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3.1.2 Boat No.2

A 24 yea r old fema le boot owner had not worked on Monday and, as was her practice , had had

her boat launched from the storage marina for Cruising about the boy and lake area . She had

bought the boot a year earlier and , accord ing to others, had spent most of her available leisure

time either c leaning, working on, or riding on her boat (the boot was obviously we ll cared for) .

After spending most of the afternoon on the water (she liked to listen to her new mari ne radio),

she returned to her marina dock. Later she met an “older gent leman friend” and voluntari ly
took him for a ride about the bay — “simply for pleasure .“ Again, she returned to the doc k

and discharged her passenger . Still , because of the “beautiful night” she called another

friend (who hod just gotten off work) . The friend arrived around 23:30 and the two rode across

the bay to another marina . Deciding to return shortly after midnight, they proceeded out of

the marina and headed south across the boy toward home at cruise speed (estimated at 22—2 5

knots) . Neither saw the other involved boat until “just before the collision” when they saw

a “green light right in front of them. ”

3 .2 Accident

Passengers were located in Boat No. I and Boat No, 2 as shown in Figures 1 ~nd 2. An acci-

dent area diagram is shown in Figure 3. The weather was as noted in Section 2 .0 .

Both operators sow the other boot just prior to impact. Boat No. 1 was struc k broadside just

of t of the cuddy roof and just at the he lmstation . The hull side of Boat No. 1 was contacted

about one ft (0.3 m) below the gunwale on the starboa rd side . Boat No. 2 continued through

Boat No. 1, striking the seated operator, fractur ing his ri ght leg in two (or three) places . As

the penetration continued, the cuddy cabin roof (and bow cover) were lifted and pushed out-

wa rd . The female passenger s itting beside the operator was struc k and the operator and the

passenger were carried overboard to port, breaking her right leg also . The impact (and port
motion of Boat No. 1) threw the owner of Boat No. I over the starboard side of his boot .

Boat No. 2 came to rest atop Boat No. 1 w ith bow and stern about equally hanging over each

sid. of Boot No. 1 . The bow of Boat No.2 hod several heavy pieces of Boat No. l’ s roof

on its bow. Both occupants of Boat No. 2 were thrown slightly forward, but were not hurt .
The two boys were awakened by the crash but neither was hurt . The owner of Boot No. 1 had
bruised ribs .
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3.3 Post Accident

Wit h the realization that a collision had occurred, and with three injure d people in the water
(sans PFD), the operator of Boot No. 2 immediately broadcast a mayday over her marine radio .
The Coast Guard station (two to three mi. (3 .2—4.8 km) away) responded to her call . She
remained on the radio until the Coast Guard arrived (about Fi ve to se ven minutes) and directed
them to their position .

The owner of Boot No. I realized he was in the wa ter (“wi th a prop on my cF’~st ”) and could
see the stern light of Boat No. 2. He managed to find the ladder for Boat No. 2 and started
to c limb aboard as soon as he realized an accident had occurred . The two (sleeping) boys
on Boat No. I stood up (in water due to smashed side of boat) and climbed into Boat No. 2
Just aft of the helmstation . Meanwhile , the female passenger of Boat No. I (and the operator)
were try ing to get (over debris) bock to the boat. The female made “repeated requests for
help” of the passenger on Boat Nc. 2 (whom she could see) . He “flnally° helped her over the
port side into Boat No. 2. The last to make his way back to the boat was the operator of
Boot No. I, who was consc ious but he could “feel littl e except pain ” in his right leg and
thought that he was badly hurt. He also was hel ped aboard Boat No. 2 over the port side .
WIth in less than liv. minutes, oil were aboard and “safe .” The Coast Guard arrived within
“ a coup le of minutes. ”

All persons were transported to the public dock where an ambulance was waiting (brought
by radio communicat ions). The hospital was only a few blocks from the public dock . All
excep t th. operator of Boat No. I and the Female passenger were released . At the time of
the investigation , both wore still in the hospital but were expected to be released soon .
(Th. operator was actually released 21 August 1976; the female was still in “traction” at the
time.)

Alter transporting the people, the Coast Guard separated the two boats and towed them to

J the Coast Guard station .
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3.4 Time Sequence of Accident Events

Boat No. I

1700-1250 Owner and sons worked on boat preparing for trip.

2355 Boat departed marina with owner, his sons, and an adult male and fe male

friend aboard . Male friend was operating boat while owner was stowing

gear. Boat speed was 16—18 knots .

2355—2400 Traveled approximately 3/4 ml. (1 .2 km) ac ross boy .

2400 Operator and adult female sow red light of another boat, then lost it.

2401 Operator and adult female again sow red light of another boot on collision

course with them .

Boat No. 2

1 700-2100 Owner/operator cruised around bay listening to marina radio.

2100-2200 Stayed around marina talking to friends .

2200—2230 Owner/operator and male friend cruised around bay .

2230—2300 Stayed around marina and called male friend who had just gotten off work .

2300—2330 Stayed at marina waiting on friend to arilve ,

2330 Owner/operator and friend departed marina for cruise ac ross boy to another

marina .

2330 Arrived at marina across boy .

2330—2359 Operator an~
1 friend stayed around marina .

2359 Deported marina to return to operator’s marina dock.

2359—2401 Traveled out channel into bay at 22—25 knots .

2401 Operator and passenger sow green Ught of another boat directly ahead only a
• few yards ahead .
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Accident

2401 Boat No. 2 impacted Boat No. 1 near amidshi ps on the starboard side . Boat
No. 2 came to rest on top of Boat No. 1 . Operator and adult female of Boat
No. 1 knocked over the port side . Owner of Boot No.1 knocked over star-
board side .

2401-2402 Operator of Boot No. 2 broadcasted maydoy over marine radio . Nearby
Coast Guard station responded and dispatched rescue vessel.

2402-2405 The owner, operator, and owner ’s two sons c limbed aboard Boot No. 2.
2405—2407 Female passenger of Boat No. I was hel ped aboard Boat No, 2.

2407—2409 Operator of Boot No. 2 directed Coast Guard vesse l to accident scene by
marine radio .

2409—2415 Occupants of both boats taken to public doc k where occupants of Boat No. 1
were to ken to nearby hospital.

2415—0100 Boats separated by Coast Guard rescue personnel and towed to marina .
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4.0 VESSEL DATA

At the time of the investi gation neither of the boats had been repaired .

4.1 21 ft (6.4 m) Cuddy (Boat No. 1)

This boat was built by MFG and was a Gypsy 21E2—CRU2E with LOA 20 ft 10 in. (6.3 m)
and maximum beam of 7 ft 11 in. (2.4 m). Capacities sta ted were : 2535 lb (1149 kg) persons
capacity; 2665 lb (1208 kg) maximum wei ght capacity (see Figure 4). The boat was powered
by an OMC 175 hp I/O and (according to the HIN) was built in November 1975 .

Damage to this boot was very extensive as shown in Fi gures 5 through 10. Figure T I was to ken
from the brochure of the manufacturer (convertible top and passenger 5eat not shown). The
boat was considered a tota l loss (about $ 7,000 after sa lvage of engines and drives, etc .).

4.2 18 ft (5 ,5 m) Runabout (Boat No.2)

This boat was a Silverline mode Comoro 18 V .  The LOA was l7 f t  7 in. (5 .4 m) wit h a beam
of 85 in. (2 .2 m) at the transom and wei ghing approximately 2000 lb (907 kg) , Maximum
persons capacity was 985 lb (446 .8 kg); maximum wei ght capacity was 985 lb (446 .8 kg)
(capacity label , Figure 12) . The boat was powered by a 165 hp Mercruiser 1/’O. Photographs

of the boat are shown in Fi gures 13 through 18. According to the HIN, the boat was built in

Model Year 1974 (probably September or November — the letter designation for the month

was not readable) .

Damage to the boat consisted of damaged bump rail on bow and sli ghtly down the port side;
extending severa l feet down the starboard side . The bow light was damaged, the horn was

• missing (star board side) and the bow clea t was torn out (starboa rd side) . The windshield was

“pushed back” about two in. (5.1 cm) (probably by Boat No. l’s roof or gunwale). The total
damage was estimated at $ 250— $ 300. The boat was equipped wit h a compass and marine
radio (antennae missing) .

• • — 
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r
5.0 PSYCHOLOGICAL AND HUMAN FACTORS

From interviews, boat examinations, and site examinations, it appears that ~evera I factors
contributed to the accident . First of all, it occurred late at night after all personnel had been
up all day and (especially Boot No. 2) hod had a considerable amount of time on the water or
other fatiguing activity . The operator of Boat No. 2 was traveling south and probably hod
some glare/reflection of the moon off the water . The operator of Boat No. 1 had been head-
ing toward land (north) w ith lights in the background on shore . He then turned west toward
a different set of shore lights — confusion? The converHble roof was up on Boat No. 1 and
th. boat was running at a high trim angle (“j ust above hump speed”), which would limit his
forward view . Boat No. 2 was headed toward a very populated area with many lights on the
shore ahead of her . In her stated normal driving position, she would have been looking
through the windshield, w hich means that her stern Ught wos probably a factor (reflection in
windwhield) in not seeing Boat No. l’s t ights . This is especiall y true since the type navigation
lights on the 2) footer (6.4 m) would show only the starboard light (that could go unnoticed).

Finally, the activity of th, owner, and conversations wit h the passenger could have added
some distraction to the operator of Boot No. 1 for short periods of time — he was aware that
another boot (red light) was in th. vicinity.

6.0 PROBABLE CAUSE OF THE ACCIDE NT

The following ore consid.r.d probo& ie causes of th, accident:

• Failure to observ, rules of h. road — Boat No. 1 was burdened .

• Light from Boot No. 2’s stern light “blinding” operator .

• Inattention whil, underway at night at “planing” sp.eE.

• HIgh trim ongl./vlslbility problems with 21 ft (6.4 m) cabin boot with top
up — h•lm station design.

• “Low ” Illumination of Boot No. l’s light.

• Moonlight/glare or ref lect ion on th. water ahead of Boat Nc. 2.
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7.0 DYNAMICS/ANALYSIS OF THE ACCIDE NT

As discussed in Section 3.0, the boats collided with the bow of Boat No. 2 stri king the star-
board side of Boot No. 1 amidships. The fact that Boat No. 1 was essentially destroyed and
Boat No. 2 suffered relatively Uttle damage is due to the fact that the strongest portion of
Boat No. 2 (pointed bow) struck the weakest portion of Boat No. 1 (side amidshi ps) .

As Boat No. 2 punctured through the side and started to rip through Boat No. 1, it struc k
both the operator and passenger of Boat No. 2, knoc king them overboard . Also, the wind-
shield and bow of the boat crashed into and lifted/ripped the cabin roof and bow cover loose
from Boat No.1 with parts of the superstructure remaining on the bow of Boat No, 2 and parts
going overboard. The windshield of Boat No. 2 protected the occupants of Boat No. 2 from
the debris ensuing . That the sleeping boys were not injured is due to the fact that they were
just forward of the steering console/cabin bulkhead which deflected Boat No, 2 sli ghtly aft .

The fact that Boat No. 2 ~punctured ’ the side of Boat No. 1 (and not higher) is responsible
for only lower extremity injuries to the two Boat No. 1 guests . Head injuries could have
rendered either or both unconscious and probably resu lted in drowning .
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APPEND IXGS ACCIDENT NO.76-07

ACCIDE NT INVESTIGA TION REPORT

Date of Investigation: October 13, 1976
Date of Accident: October 2, 1976

Investigation: Collision No. 76—07

SUMMARY — WYLE ACCIDE NT NO. 76-577

The accident reported herein involved an 18 ft (5.5 m) inboard/outdrive runabout boat powered
by a 205 lip engine . The type of accident was a single boat collision with a fixed object,
resulting in severe facial lacerations to the operator (sole occupant) . The damage to the boot
was estimated to be $1 ,900.

At approximately 1530 on October 2, 1976, the involved boat arrived at a marina on the

Saginaw River in 9ay City, Michigan, after a fishing trip in Saginaw Boy . The owner/operator

fu.l ed th. boat and dscidsd to go on a short cruise up th. river before putting th. boat in its
storag. slip. After traveling approximately four mi (6 .4 km), th, operator turned the boat
around and started bock toward the marina at a speed of approximately 30 mph (48 .3 kph).
After traveling approximately 1/4 mi (0.4 km), the operator stated that th, steering wheel
suddenly turned hard to starboard. Before h. could react to the sudden turn, the boat ran bow
on into a cont rete pier. Th. operator’s head hit the instrument panel, knocking him unconscious .
Afte r regaining coniclousnus, he got out of the boat and pulled it a short distance to shore . The
operator was token to a loca l hospital by ambulance . The boat was tow ed bock to the marina by
o Coast Guard v.ssel .
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1 .0 BOAT OCCUPANT DATA

Formal PFDs
Swimming Boating Boating Worn/Used

Occupant Sex Wei ght Ability Experience Instructions Before After

Operator M 34 205 lb (93 kg) Good >500 hrs None No No

The owner,’operator was a high sc hool graduate and wor ked at a loca l automobile assembl y
plant . He seemed to be of overage intelligence and physica l ability . From the interview it
was apparent that he was an experienced Fisherma n and seeme d to possess at least an averrige
knowledge of sma ll boot operation . He stated that he had operated smail pleasure boats oil
his adult l ife and had owned a boat for the past seven years . He had owned the involved boat
for approximate ly one year. He was a former Coast Guard enlisted man and stated that he had
read severa l Coast Guard publications concerning small boat operations .

2.0 ENVIRONMENT

The sky was c lear and the visibility was good. T he wind was from the south at 7-14 mph
11 .3-22.5 kphi and the water was calm. The recorded air fen~perature was 73°F (23°C) ,

and the estima ted water temperature was 68°F (20°C). The wa ter depth in the impact a rea
was three to four ft (0.9 - 1 .2 m).
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V
3.0 NARRA TIVE DESCRIPTION OF ACCIDE NT

3.1 Pre—Accident

During the week of th, accident, the owner/operator worked the third shift (2200—0630) at his

regular place of employment . He hod made plans with a friend who also worked the third
shift to go on a fishing trip after getting off work on October 2, 1976 . After completing their

shift, the Friend decided not to go on the trip because he was not feeling well . The operator

decided he would go alone, but felt he should get a few hours sleep before gOing out . He
went home and slept about two hours, getting up at approximately 1130 . He drove the nearly

one ml (1 .6 km) to the marina on the Saginaw River where his boat was stored, arriving at

approximately 1200 . The boat was fueled and the fishing gear was loaded aboard. He got

underway from the marina at 1215, destined for a fishing spot located about 20 mi (32 .2 km)

from the mari na and five ml (eight km) off shore in Saginaw Bay, arr iving at approximately

1300. He anchored the boat and fished until around 1530 . He stated that during this time

he ate a small amount of C-rations, drank a canteen of water and approximate ly 3/4 of a

bottle of wine . The fishing gear was stowed and he traveled bock to the marina, arriving at

1615. The 18 gal. (68 .1 1) fuel tanks were filled to 3/4 full. After fueling, the operator

dec ided to take a cruise up the river before putting the boat in its storage slip. He left the

marina at approximately 1625 and traveled about four mi (6 .4 km) at 25—30 mph (40 .2-48.3

kph). He then turned around and headed back to the marina at th, same speed.

3.2 Acc dent

Gear aboard was as shown In Rgure 1 and the weather as noted in Section 2.0.

After traveling approximately 1/4 ml (0.4 km), the operator stated that the steering wheel

suddenly turned hard to the ri9ht, causing the boot to turn sharply to starboard. The boat
position at this time was parallel to a concrete pier (approximately 30 ft (9.1 m) off the

starboard side). The operator stated that he heard th, steering system hit th. starboard stop

Immediately after the wheel started to turn. He grobbed th. steering wheel at th, bottom with

0-3
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his right hand and started turning it to the left to bring the boat around to port parallel with the
pier . Si multaneously, he leaned to the port side and started ducking under the instrument panel ,
because he was only a few yards from the pier and knew a collision with the pier was imminent .
The boat impacted the concrete pier bow on at 25—30 mph (40.2 — 48.3 kph). The operator
stated that he hod turned the steering wheel approximate ly 1/2 turn to the left and had lowered
his head to the approximate center of the instrument pane l before the impact. On secondary
impact his head hit the instrument panel, knocking him unconscious .

3.3 Post Accident

When he regained consciousness , the boat had drifted approximately 50 yds (4~ .7 m) down
river adjacent to a shallow cove . He deployed the anchor to stop the drift of the boat and
started looking ashore for someone who could call for help. He sighted two people on the
pier approximate ly 100 yds (9 1 .4 m) away and shouted to them to call the Coast Guard . He
was bleeding profusely from facia l lacerations and knew he hod to get medical attention as
soon as possible. Approximate ly five minutes afte r he called for help, a city policeman
arr ived at the pier. There were no boats in the area and the operator decided to get out of
his boat and tow it ashore in the cove . He got out of the boa t in approximately three ft
(0.9 m) of water , grabbed th, anchor line and pulled the boat approximately 50 yds (45 .7 m)
to :hore . When he arrived on shore, an ambulance was waiting which took him to a local
hospital. Approximately 400 stitches we re required to close the facial wounds . The boat was
towed to the marina by a Coast Guard vessel. Refer to Figure 2 and 3 for accident area .

3.4 Time Sequence of Accident Events

2200 Oct. 1 -
0630 Oct. 2 Worked third shift .

1200 Arrived at marina.

1200—1215 Fu.Ied boat and loaded gear aboard .

1215 Departed marina for fishing area .

1300 Arrived at fishing area .
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1300—1530 Fished from anchored boat.

1530 Got underway back to marina .

1615 Arrived at marina and fueled boat.

1625 Left marina for cruise up river .

1630 Turned around and started back toward rnarino .

1631 Boat impacted pier .

1632 Operator regained consciousness, anchored boat, and called for help.

1637- 1640 Pul’ed bo~t ashore .

1645 Transported to hospita l by ambulance .

4.0 VESSEL DATA

The boat was an 18 ff (5.5 m) 1972 model IMP inboard/outdrive powered by a 1972 225 hp

Chevrolet engine . ft was a V—hull bowrider of fiberg lass construction . The capacity plate

attac hed to the boat specified a maximum persons capacity of eight people at 150 lb (68 kg)

each, a maximum weight capacity of 1600 lb (725.7 kg), and a maximum horsepower of 245 .

The impact resulted in major structural damage to the bow as shown in Figures 4, 5, and 6.

The secondary impact of the operator s head w ith the instrument panel tore out he rear view

mirrar and broke the key off in the ignition as shown in Figure 7. The back—to—back port

seats were separated at the top as shown in Figure 8. The skeg on the lower unit was broken

off as shown in Figure 9. Overall boat views are shown in Figures 10— 13.
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5.0 PSYCHOLOGICAL AND HUMAN FACTORS

The operator stated that he had consumed 3/4 of a bottle of wine over a five hour period
preceding the accident. During this period he also ate C—rations and drank approximately
one quart (0.9 I) of water. If he in fact consumed only 3/4 of a fifth of wine, his blood/
a lcohol content would have most like ly been below 0.10 percent (legally drunk according to
most state laws), and his judgment and reactions would probably have not been noticeably
impaired . However, quoting the police off icr on the scene when the operator was taken to
the hospita l, “he was feeling no pain,” meaning he was definitely intoxicated, as far as the
officer was concerned. No alcohol level tests were performed on the operator after the acci-
dent . it is very possible that his abnormal menta l sta te was caused by the injuries sustained
during the accident and not by alcohol .

The operator sta ted that he had poor forward visibility in the involved boat below a speed of
20 mph (32 .2 kph), but excellent forward visibility above that speed . Also, he stated tha t
his visibility was not impaired by glare on the day of the accident. Therefore , visibility is

not considered a factor in this accident .
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6.0 PROBABLE CAUSE OF ACCIDENT

The following items are most likely the major factors in causing this accident:

• Alcohol is certainly considered a factor . The blood/alcohol content is
unknown, but it is possible that the leve l was sufficient to severe ly impair

the operator’s judgment and reaction at the time of the accident . He admittedl y
consumed 3/4 of a fift h of wine, and it is reasonable to assume that he could
have consumed more wine or other liquids containing alcohol ,

• Considering the body of water , the boat speed, and the distance from shore

just prior to the accident, the operator should have had his hand on the

throttle. Had he been steering with his left hand with his right hand on the

throttle, he would most likely have been able to retard the throttle as soon as

the boat sta rted to turn, which would have quickly s lowed the boat speed,
probably avoiding the collision with the pier.

• The lower unit skeg was broken which would indicate that the outdrive could
have hit a submerged object . However, it is considered unlikely that this
would have caused the boat to turn abruptly. The skeg could have been
broken by pounding on the rocky bottom of the cove area after the accident .

• It is possible that the operator simply lost control due in inattention, distraction .

• etc., and was unable to regain control before colliding w ith the pier .
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7.0 DYNAMICS/ANALYSIS OF THE ACCIDE NT

The following is presented, based on th, narrative and knowledge of the boat characteristics ,

Comparing this boat with those of similar power plants and hull designs (safe powering tests
performed by Wyle Laboratories), it is assumed that the boat was running essentiall y Irons—
verse ly level wit h a positive trim angle of approximately four degrees . This running ang le
would allow adequate forward visibility from the helm. The operator ’s v’isibi lify was not
restricted by glare or the boat structure , and he should have been able to see any object of
significant size that was protruding out of the water in his path (refer to Figure 14 for approxi-
mate running angle).

The operator was steering with his right hand when the boat suddenly turned to starboard , He
did not have time to grab th, whee l with his left hand and reta rd the throttle with his ri ght
hand before impact with the pier. The boat impacted the pier bow on. There was visua l
evidence that the operator was thrown forward into the approximate center of the instrument
panel .
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APPENDIX H. ACCIDENT NO. 76-06

ACCIDENT INVESTIGATION RE PORT

Date of Investigation: September 21 , 1976

Dote of Accident: August 12, 1976

Investigation: Collision No. 76—08

SUMMARY — WYLE ACCIDENT NO. 76-551

Two fami lies , each with their own boat, were picnicking on a lake for the day. After the

children hod been dropped off on a beach, the two owners left to check the tachometer setting

of one of the boats against the speedometer reading of the other. W1~ile heading back to the

beach after 20 minutes of speed checks, the first boot, a low profIle 20 ft (6. 1 m) day cruiser ,

mode a 1800 turn and slowed clown quickly. The second boat , also 20 ft (6.1 m) in length,

made the turn while slowing dawn to 15 mph (24.1 kph) and hit the wake of the first boat .

Th. woke threw the dyiver of the second boat out of h. seat an-~1 onto the floor . The second
boat swerved towards the first boat arid ran up on its port transom corner, over the cockpit and

exited the starboard side. Two people were Injured, neIther severely.
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1.0 BOAT OCCUPANT DATA

Boot No. 1 - Hitt.e

Formal PFDs
Swimming Boating Boating Worn/Used

Occupant Sex Weight Ability Expe rience Instruction Before After
Operator M 45 180 lb (82 kg) Good > 500 hrs Yes No No
Pos . No. 1 M 27 160 lb (73 kg) Unknown None No No No
Pos . No. 2 F 38 140 lb (64 kg) None < 100 hrs No No No

The owner/operator is employed as a sher iff ’s deputy and hod been boating for many years .
He is in the Coast Guard reserves and spends his two week active duty each year patrolling
the water area in which the accident occurred.

Passenger No. 1 was a friend of the owner . Passenger No. 2 was the wife of the operator of
the other boat .

Boat No. 2 - Hittor

Formal PFDs
Swi mming Booting Boating Worn/Used

Occupant Sex Weight Ability Experience Instruction Before After

Operator M 36 230 lb (104 kg) Good > 500 hr, No No No

Th. owner /operator work s as a police d.t.ct lve . He has extens ive booting experience and is
o c lose fri end of the owner of Boot No. 1.

2.0 ENVIRONMENT

The accident occurred just before noon on a sunny, warm, windless day . Tb. air temperature

at the ti me of the occident was 85°F (29°C). Th. water t.mperature was 78°F (26°C). The
water surfac . was calm except for Ph. wakes from th. boots involved.
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3.0 NARRATIVE DESCRIPTION OF ACCIDENT

3. 1 Pre—Acci dent

Both boat owners were vacationing at their river front cottages throughout the week . They hod

planned a fami ly outing that would include picnicking and the development of a speed vs. rpm

curve for one of the boats .

Boat No. 1, a new boat, was equipped with a speedometer . Since the second boot had no

speedometer , the men planned to run side by side . The operator of Boot No. I was to signal

the operator of the second boot at each five mile (8 km) interval so the tachometer readings

could be noted.

BOth owners noted that the river traffi c was quite heavy that morning. They decided to trail

their boats to the lake , above the dam, where the traffic would probably be considerably less

• dense. At approximately 0930, the families departed for the lake . The boats were launched

by 1030 and a shoreside camp was set up by 1100. Since Boat No. I was new , the owner

gave the other adult men~ ers of the party a ride in it around the lake while the children played

on the beach . They returned to the beach, and the owner of Boat No. 2 took his boat out .

They noted that no other boats were in the vicinity . Boat No. 1 followed with its owner/

operator (left front seat), his friend (right front seat), and the wife of the owner/operator of

Boat No. 1 aboard (right front seat facIng aft) . They ran side by side for approximately

20 minutes and were returning to he areo of the campsite . Boat No. 1 was some 40 to SO ft

(12 .2 to 15.2 m) to starboard of Boat No. 2. Boat No. 1 made a sharp turn to starboard and

slowed quickly from 25 mph (40.2 kph) to an idle. Tb. operator of Boot No. 1 turned to see

Boat No. 2 foilowlng, slowing down slightly as h. progressed through the turn .

3.2 AccIdent

Boat No. 1 had come off plane and hod settled down Into th. water . In doing so, it had created

a rather forg, woke and was pulling a ser ies of rather steep stern waves . The owner of Boat No. 1

estimated Ph. sIze of the wake to be between P1w.. and four f. .t (0.9 and 1.2 m). Boot No. 2

hit No. l’ s port wok.. The Investigator estimated th. wake to be approximately two feet (0 ,6 m).

11—3
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The combination of the bow striking th. port wak. and the directional stability being affected
by th, large swells aft of Boat No. 1 caused the bow of Boot No. 2 to wddenly swerv e to
starboard. M~en that happened, th, operator, who was sitting In the st arboard seat with one

hand on the throttle and one hand on the wheel, was thrown into the floor in the aisle between
th. seats . The bow of the boat continued to turn to the right until the boat was parallel with
the wake.

The male passenger in Boat No. 1 saw the boat swerve and actually saw its operator fail from
the seat . He turned around, hollered, grabbed the female passenger by the arm and swung her

down between the seats . He then ducked. Meanwhile, the operator of Boot No. 1 turned to
his left to see , “ (a ) bow pointed way up in the air. ” He said that he never did hear the other

boat . At that instant, Boat No. 2 hit Boat No. 1 on the port cockpit cooming about 3.5 ft
(1. 1 m) forward of the transom. As Boat No. 2 cUmbed up onto Boot No. 1, its port chine
struck the operator of Boot No. 1 on the back of the head, driving his face into the steeri ng

wheel . The boat continued forward and struck th. female In the middle of the back . The

male passenger turned around in his seat and struck the side of Boat No. 2 in an attempt to
push it away.

Boot No. 2 continued to pass over the cockpit. Broken spots on the cockpit coorning of Boat
No. 1 IndIcate that the bow of Boat No. 2 exited the starboard side of Boat No. 1 approxi —
rnately seven feet (2.1 m) forward of the transom. The stern of Boat No. 2 exited about

three feet (0.9 m) from the transom of Boat No. 1.

Ac cordi ng to the operator of Boat No. 2, he f.ll when the boot swerved and had almost gotten

to his feet when the collision occurred, which caused him to fall again. As the boot slid off
Boot No. 1, be again stood up and shut off the engine. His boot cam e to rest about 15 ft
(4.6 m) from Boat No. 1.

3.3 Fbst—Accident

The three peopie on board Boat No. 1 quickly determ ined that there were no ser ious Injuries
and that they were n ’t sinking . They signalled to the operator of Boat No. 1 that they were

OK and decided to go bock to the cove as quickly as poss ible.
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The operator of Boat No. 1 hod head i njuries co nsisti ng of lacerations on both the bock and the

front of his head . The female hod been hit on the back and was sore . Her back was scraped

with botto m poi nt embed ded under the skin. The mole passenger sustai ned no injuries .

Both parties dec ided to pack up and leave immediately and get t he operator of Boat No. ito
the hospital for t he cut on his head . Boat No. 2 was left at a slip on the lake . Boat No. 1 was

hauled out and tra i lered back to th , cit y for repair. The occu pants went to the Coast Guard

base, fil led out reports , and continued on to the hosp ital where they were treated and released.

3.4 Tim. Sequence of Events In the Accident

0800 - Awoke

0930 - Departed for lake
1000 - Arrived at lake
1030 - Launched boots
1100 - Set up camp

1115 - Boated
1145 — Ran tack/speed checks
1215 — Collision
1315 - Filled out report at Coast Guard base
1400 - Treated at hospital
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4.0 VESSEL DATA

Neither boat was available for Inspection. However , the deck of Boat No. I had been
replaced by the factory after th , collision and was avd lab le for Inspection at the factory.
Marks on the coam ing and deck reinforced the operator ’s recollect ion of the dynamics of the
col lisIon . Boat No. 2 was not damaged; however , the prope ller had to be rep laced.

Boat No. 1 was a 1976 21 ft (6.4 m) Day CruIser manufactured by ElIminator Boats . It is
21 ft (6.4 m) long, 7.5 ft (2.3 m) wide , and is powered by a 325 hp inboard engine driving
o water jet . The boat was specially built for the owner with added hull reinforcements and
ot her refinements that, accordi ng to the owner , brought it up to “Coast Guard specifications .”

The entire deck had to be replaced at a cost of approximatel y S 2500 .

Boot ’ No. 2 was a 197 3 Bayliner Adm iralty model powered by an OMC 165 inboard/outdrive .

The boat is 19 ft 7 in. (6 m) long , has a7  ft 7 in. (2.3 m), and wei ghs 2250 lb (1020.6 kg).

It was equipped with a hardtop . A 1976 model boat was inspected which was reported to be

identical to the 1973 model. The control station was well designed except for the fact that

then, was Insufficient clearance between the seat and the cabin top . Because the boat rode
at such a bow hi gh attitude while getting up on plane , the owner said he often stood in the
center opening with his head Forward of arid above th. cabin top during the transition mode.
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5.0 PSYCHOLOGICAL AND HUMAN FACTORS

Stressors such as heat, alcohol, and fatigue were not involved. The hi ttor was well rested
and sober. Glare was present, but probably wasn ’t a factor in the accident .

The operator of Boat No. 2 had Boat No. 1 In si ght through his side window just before he
fell out of his seat . But because he was slowi ng down and because the boat was probably
running bow high at that speed (15 mph (24.1 kph)), he didn’t see the wake that he hit.

As a chec k on the v isib i lity from the seated operator ’s station, measu rements were token and
were compared to the visibility standard in the Coast Guard Voluntary Design Standard now
under deve lopment. In order to comply with the standard, the seat would have to be raised
six inches (15.2 cm) which would entai l a total redesign of the r~ ntrol station .

6.0 PROBABLE CAUSE OF THE ACCIDENT

The two operators were friends, had been booting together for quite some time, and were in
th. process of converging to discuss the results of the speed vs. tachometer reading tests that
they had just completed. The operator of Boat No. 2 cut too close behind Boat No. 1. The
wok. caught th, bow and swung it to the right, causing the operator to fall out of his seat .
The boot continued to surf along the wak e until it hIP Boat No. 1 .

Poor forward visibilit y from the helm contributed to the cause. The operator couldn ’t see the
wake forward
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7.0 DYNAMICS/ANALYSIS OF THE ACCIDENT
t

At th , bow high attitude, th, bow was cant ilevere d out of the wafer. Because the length of the
wotenli ne was decreased , the resistance to turni ng when a transverse force was applied to the
bow was greatly reduced. Because the boat was decelerating , there was no forward thrust from
the propeller that would have helped to propel it through th, wake. Instead, the three to

four ft (0.9 to 1 .2 m) wake contacted the side of the hulls ide at the bow and forced It to
th, rIght . The operator was located approximately six ft (1 .8 m) forward of the center of

rotation; theref ore , he was throw n to his left Into the aisle.

The boot cont inued at o bow high att Itude and mounted th , cockpit area of Boat No. 1 . The
momentum carried it completel y over the other boat .
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APPENDIX I. ACCIDENT NO. 76-09

ACCIDENT INVESTIGATION REPORT
Dote of Investigation: September 30, 1976

Date of Accident: September 23, 1976

Investigation: Collision No. 76—09

SUMMARY — WYLE ACCIDENT NO. 76-55 3

A man invited three friends for an evening ride on his 24 ft (7.3 m) VO cruiser . They ate ,
left at 1700 and cruised around the lake for four hours. At 2100, he attempted to enter the
mouth of th. river leading to his marina. A ship hod hit one of the lights marking the entrance.
lIe ran parallel to shore , post the river entrance at about 15 mph (24 . 1 1.zph)  and hit a break-
water . The boot went up onto the breakwalf and slid back down into the -water . The engine
sta lled and couldn’t be re—started, and one passenger was injured . The Coast Guard towed

I 

the boat in.
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1.0 BOAT OCCUPANT DATA

Formal PFDs
Swimmi ng Boati ng Boating Worn /Used

Sex 
~t’ 

Weight _Ability Experience InstructIon Before After
Operator M 31 150 lb (68 kg) Good > 100 hr No No No
Pas . No. 1 M 20 150 lb (68 kg) Yes First Time No No No
Pa,. No. 2 M 31 170 lb (77 kg) Yes > 100 hr No No No
Pas . No. 3 M 21 170 lb (77 kg) Yes < 100 hr No No No

The owner/operator worked as a technician and hod owned several boats. Most of his boating
experience was in the area of the occident . His passeng ers were from work and from the
marina w here he kept his boat. In fact, one of the passengers was the marina owner.

2.0 ENVIRONMENT

Th. air temperat ure was in the 60°F (16°C) range. A light to moderate wi nd was blowing from
th, north which created a choppy condition on the water surface. Sunset was at 1847 . The
moon was In th, new moon phase and set at 1832. At the time of the accident (2100), both
the sun and moon had been below the horizon for two and one-half hours. The weather was
clear , but It was obvio~.ely very dark .

I
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3.0 NARRATIVE DESCRI PTION CF ACCIDENT

3.1 Pre—Accident

The owner of a 24 ft (7.3 m) cabi n cruiser invi ted three friends for an eveni ng boot ride . He
worked all day at his job as a technician , finished work ct 1530, ate dinner , and went to the

marina . He and his three passengers left the marina at 1700, proceeded dawn the river ,
exited into the lak e and headed generall y northeast away From shore . They made a big loop

and at approximctely 2050 approached the mouth of the river . The area is protected with
breakwaters on the north and east and has ten lighted aids to navigation marking the break-

water , channel , and river entrance (see Figure 1).

He rounded the southern tip of the breakwal l and headed northeast towards the mouth of the

river . He knew that the flashi ng red north pier light marking the right side of the river

entrance was out due to being damaged by a ship earlier In the month. As he and one passenger

searched for the mouth of the river , he slowed the boat down to about 12 to 15 mph (‘19.3 to

24. 1 kph~.

He claimed that the night was very dark . The water was choppy making it difficult to read

ref lections as on aid to collision avoidance . The shore ahead of him was dark anyhow which

made it very difficult to see the mouth of the river . He wasn’t using a chart , but was using

only his memory of th, harbor configuration . The boat was equipped with a powerful remote

operated searchlight, but he didn’t use it.

3.2 AccIdent

The boat passed the mouth of the river by one—half mile (0.8 km) and hit the breakwater which

rises about two feet (0.6 m) above the water surface. The passenger sitting on the port forward
seat was thrown forward and suffered a laceration under the chin .

Because the boat was running at “hump speed” and, therefore, at a high running angle, the

stem we ll below the waterline hit the breakwal l and was crushed , allowing water to enter the
boat . Th. boat continued up onto the breakwa ll , turned to h. left and slid back down Into

the water on th. same side of the bredcwoll.
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3.3 Post—Accident

Th. engine sta lled when the boat hit the seawolt and couldn’t be re—starte d after the accident .
Th. owner/operato r assessed the damag. and noted that water w~ .~t.ring the forward portion
of the boot . After the bi lge pump was turned en, the water rose to about a foot above the
forward cabin sole and remained at that level . Th, owner /operator called the Coast Guard
on his VHF radiotelep hone . A Coast Guard vesse l arrived in about ten mi nutes . The boat
was towed to the Coast Guard station and the injured passenger was token to th . hosp ital .

Anot her boot was in the area , but Its occupan ts refused to offer aid to the stricken v essel .
Coast Guard personne l on the scene claimed that the Injured passenger was intoxi cated and
t hat liquor was evident on the owner/operoto rt s breath . The next day the own er/operator
returned to the Coast Guard sta$~on, drov, his boat to a launch ramp, and hauled It away for
rsppairs .

3.4 TIm. Sequence of Events in the Accident

1530 - Owner /operator f inished work
1600 - Owner/operator ate dinner
1700 - Boat trip commen ced
13-47 - Sunset
2100 - Bo at entered harbor area

?110 — Colflsion with seawall
2140 - Coast Guard arrived

2250 - Boot secured at Coast Guard dock

1-4
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4.0 VESSEL DATA

The boat was a 1976 Thompson Voyager, 23 ft 4 In.  (7 . 7 m) long, eIght feet (2.4 rn) wide,
wei ghed 4500 lb (2041 .2 kg), and was powered by a single 255 hp lnboard/outdrive .

Figure ‘1 is the co llision area diagram. Figure 2 shows the arrangement of Ph. boat. Figure 3
shows th, damaged forefoot . Figure 4 is an advertising photo of that model. Figure 5 shows
the profile.

5.0 PSYCHOLOGICAL AND HUMAN FACTORSI

The operator and his passengers had been drinking . It is unknown how much the alcohol affected
his decision maki ng processes , but it Is known that:

1. There were more than enough lighted aids to navigation in operation to permit
him to enter the mouth of th. ri ver safel y.

2. The operator was familiar w ith th , harbor area .
• 3. The operator knew the light was out .

If alcohol hod not been present , he may have:

1. slowed down or stopped when he became disoriented (couldn ’t find the mouth
of the r iver),

L 2. used the other lighted aids to nav igation to guide him into the mouth of the
river,

4. used hli searchDght.
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From the human engineering standpoint, he may net hav e been able to see the breakwaf I In
fvc t of hIm because:

1. The hig h tr im angle may hav e put the cabin top above th. horizo n as seen from
the operolkor’s seated eye position.

2. Th. forward faci ng w hite lig ht glares on the forward cabin top.

3. VisibIlity throug h the windshield is reduced due to glare from the white li ght.
4. Instrument lights may hav e created a glare into the operator ’s eyes .

1-6
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6.0 PROBABLE CAUSE OF THE ACCIDENT

1. The operator’s judgment was impaired because he had been drinking alcoholic beverages .

2. The view Forward was obscured by the cabin top and glare fro m the white light over the

winds hield frame .

7 .0 DYNAMICS/ANALYSIS OF THE ACCIDENT

Because the boat was operati ng at a bow hi gh ott i t ude, th , forefoot was at such an angle that it
smobled the boat to slide up onto the brea kwa ll . Thus , much of the energy was absorbed by
ph. frictio n of th, starboard portion of the bottom of the boat as it rode up onto the breakwall.
Hod the boat been going slowe r , it would have been runni ng at a f latter ang le. The stem
may have been crushed, thus openIng a larger hole for water to enter . If the boot had been
going Foster , it would also have been runni ng flatter w ith the same results .

The boat hit th. breckwall at an angle, and, therefore, was deflected as it rose up onto the
wal l enabling U to re-enter the water on the sam e !ide of the breakwall.
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APPENDIX J. ACCIDENT NO. 76-10

ACCIDE NT INVESTI GATION REPORT

Dotes of investi gation: 21 August and 2 September 1976

Dote of Accident: 17 August 1976

Investi gation: Collision No. 76— 10

SUMMARY — WYLE ACCIDENT NO. 76-449

The occident reported herein was the col lision of a 23 ft (7 m) open sport fishing boat and

a drifting 18 ft (5.5 m) wooden runabout . The larger boat suffered relatively minor damage,

but the smaller vesse l sank and has not been recovered . There were no injuries or fatalities .

Many boots were engaged in drift fishing ~t The Race on Long Island Sound at night. The

operator of the 18 Ft (5.5 m) runabout removed the bulb from his 360° stern light because of

the glare . Later he noticed a 23 ft (7 m) center console fishing boat heading toward him from

cstem. He replaced the bulb and waved his hands over the light to attract attention . Because

the fish ing boat was running at such a bow hi~~i attitude, th. standing operator couldn’t see

the runabout in front of him. The runabout operator jumped overboard just before the Fishing

boot ran up und over his transom. The runabout sank . There were no injuries .
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1 .0 BOAT OCCUPANT DATA

Wooden Runabout

Forma l PFDs
Swimming Boating Boating Worn,’Used

Occupant Sex Wei ght 
- 

Ability Experience Instruction Before After

Operator M 32 105 lb (48 kg) •Good >500 hr USPS No No

Passenger M 24 220 lb (100 kg) Good <20 hr None No No

Only the operator of this boat was available for interview . He s single , employed as a shi p-

yard engineer, holds a private pilot ’s license, and has a high degree of interest in wate r—

re lated activities . (He had a large fiberglass sailboat under construction in his yard.) He

holds a Coast Guard ocean operator ’s license and has served under it as captain of charter

boats . He reports being involved with boats for over ten years and has owned severa l soilb~~ts

and dinghies, but the boat involved in the accident was the First powerboat he had owned,
having been purchased at the beginning of the season . He used the boat for non—commerc ial

f ishing, lobstering, and scuba—diving in Long Island Sound . This season was his F irst on that

body of water, and he estimated that he hod operated there about 20 or 25 times . His experi-

ence at The Race was more limited, though, as he had only Fished there about five or six times.

(He mentione d at the very beginning 0f the interview that he did not have much experience at

that location .)

This operator seeme d to be of above-average intelligence and physical ability, and reported

being in good health. He said that he wore a PFD only in rough water , chiefly on sa ilboats,

but mentioned wearing one earlier this seaso n when he purposely allowed his boat to drift

into the rip at The Race so that he could beco me familiar with the particular condiflons

there .

The passenger in this boot is employed as a shipfitter at the shipyard in which the operator

works. They had previously gone out togeth er in the boat on a few occasions . The passenger

has never owned a boat.
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Sport Fishing Boat

Forma l PF Ds
Swimming Booting Boating Worn/Used

Occupant Sex Wei ght Ability Experience instruction ~eTore After

Operator M 28 138 lb (63 kg) Good ) 500 hr None No No

Passenger F 26 160 lb (73 kg) Non- > 500 hr None No No
Swimmer

A gain, only the operator was able to be scheduled for an interview . He is employed at his

fat her’s auto body shop, is married (to the passenger) , and has two chi’dren . He seems to be

of average inte lligence and physica l ability, and reports being in good hea lth , notable in the

areas of hearing and eyesi ght. He is rather short in hei ght, about 5 ~t 3 in. (1 .6 m). He has

owned seven boats throughout the years , eac h one larger thai the last , since his sta rt in boot-

ing in 1968 w ith a 16 ft (4.9 m) model. Almos t all of his experience has been on Long Island

Sound, inc luding The Race , w here he reported operating about four times o week during the

boating season . Most of his boating time has been spent fis hing during t he evening and at

night. His wife usually accompanied him , and had hand’ed their boats on a regular basis.

The operator admitted having been invo lved in one other booting accident , in which he

co llided w ith a boat at night , but whic h resulted in no damage to either craft . He was

re luctant to elaborota , but did answer that U did not involve his current boat or a problem

with visi bility .

2.0 E NVIRONME NT

Wea ther at 2130, the time of the accident , was clea r skies , ca lm seas outside the ri p, light

winds , and exce llent visibility (except that the sky was dark: sunset had occurre d at about

2000 and the moon hod not yet risen) . The current was ebbing at neon its maximum velocity

of 2.6 knots . The air temperature was 71°F (22°C). The water temperoture was not determined ,

but was described by the operator of the runabout as “nice ,” alt hough he felt chilled during

the ride to shore after the accident . The wate r depth at the accident site was about 30 to

60 ft (9. 1 - 18.3 m).

J— 3

-.~.— •,— .C~ _. --~~ - •- -~~~~



3.0 NARRATIVE DESCRIPTION OF ACCIDE NT

3. 1 Pre- Accident

Wooden Runabout

The ow ner/operator and his passenger had worked at their jobs on the day of the accident .
They had not gone out on the water the previous night, and had gotten a normal night ’s rest .
The operator reported that neither he nor his passenger hod consumed any a lcoholic beverages
on the day the occident occurred. They ate dinner, and then deported the boat’s mooring,
located within 3 mi. (4.8 km) of the operator ’s home, at about 2000 . They were both dressed
in street c lothes, and the operator wore cowboy boots .

The operator said that there were no known handling, control , or equipment problems with
his boot. Gear carried on the tri p inc luded fishing tackle; a F ire extinguisher; two anchors
and line; two lype I, two Type II, and one Type IV (buoyant cushion) PFDs, cli stored under

the bow; two cdditior,a l buoyant cushions, located on seats in the passenger compc rtment; an
e lectric horn; a lighted compass ; a hand—held red Flare; a diver ’s flashli ght; and a small—c raft
series chart of the area . The operator’s Irish setter was also aboard, and s lept forward of the

front seat during the trip.

They traveled directly to The Race , a voyage of about 6 mi. (9.7 km), and there followed
the usual method , on an ebbing current , of fishing while drifting (engine usually off) with
the current and toward the ri p; and upon reaching the roug h wate r, to run bock up current
about 300 to 600 ft (91 .4 — 182 .9 m). The operator sat in the forward pa rt of the boat and
his passenger sat oft . The operator initially made a few runs on the congested side of a lighted

buoy (characterist k: quic k flashing green ), where he reported the re to be about 20 other
boats . He said that on one occas ion he and another (unknown) operator happened to be look-
ing at each other at the same time, whereupon the oth ir operator turned off hIs boat ’ s li ghts .
This was interpr eted to him to mean that as long as all boots drifting and running through the
sa me area are aware of each other ’s presence, then running Ughts become unnec.sscr> and
may b. turne d off to min imize g lare and annoyance to each boa t ’ s occupa nts . He said that
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about three or four of the 20 boats had secured their lights, and t hat they were kept off even

as the boats powered away from t he rip. He said that this was not the First trip during which

he had noticed this practice , but that he had never before extinguished his own lights .

After making severa l drifts on the more c rowded si de of the buoy, the operator moved to the

other (east) side to avoid the congestion . He said that there were “every few ” boats on that

side . (Later in the interview he said that he thought his boat was alone on that side of the

buoy.) He then mode two drifts , with the !ights on, without incident . After the second

drift , he powered bock up current the usua l distance , stopped his engine , and began to drift ,

stern first .

Sport Fishing Boot

The owner/operator of this boat had been on vacation For almost two weeks . During that time ,

he and his wife would use their boat almost every night to fish in Long Island Sound, usually

at The Race; and then would sleep late the next day . On the night before the accident , they

had been out fishing from about 1700 to 0300. They slept until afternoon, ate a meal, and

departed the boat ’s mooring, located about 15 mi. (24.1 km) from their home, between 1830

and 1900 . The operator said that neither he nor his wife consumed any alcoholic beverages

on the day the accident occurred .

They purchased the boat new (as a leftover) about one year ago . The operator reported that

there were no apparent handling or control problems with it , other than the tendency for the

bow to ride high and to obscure his forward vision before the boot got on plane . Gear

carried on the trip inc luded fishing tackle; a Fi re extinguisher; an anchor and line; four Type

I or II PFDs, stored under the deck in a compartment forward of the console; and one buoyant

cushion, location uncertain .

They traveled about 6 mi. (9.7 m) from the mooring to The Race . There they fo llowed the
usual fishing routine unti l the occident occurred . They fished on the less c rowded side of the

ligb~ted buoy mentioned above . He said that there were about 15 to 20 boats on the congested

side, and that they were cbcut 200 to 300 yd (182 .9 - 274.3 m) oway From him. He did not

know how many boats were on the same side of the buoy as he, only that he thought that none
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were In his immediate operating area . According to this operator , at night boaters at The Race

fish with their lights on. He said that he prefe rred fi shing at night, not only because he

thought that th. fishing was better , but a lso because of the lesser amount of congestion and

danger present than during the daytime, especially on weekends, when large numbers of boats

were on hand.

3.2 Accident

Wooden Runabout

After starting his drift , the operator encountered a problem with his fishing tackle and was

attempting to fix it . He said that the glare from his boot’s white stern light blinded him such

that he was having difficulty with the task . The light had bothered him on other occasions

(but only while drifting and fishing, not whi le driving ahead), so he decided to remove the

bulb. He said that he looked around briefly before doing so and did riot notice any other
boats in the vicinity. Another reason given for his action was that the practice would probably

be familiar to any nearby boaters, in that they would have like ly seen th, several boats in the
area which had already secured their lights . So, although he was thinking that it may have

been “kind of stupid,” he unscrewed the bulb, put t in his pocket , and shortly afterwa rds

resumed Fishing. At that time his boat was in the vicinity of the buoy .

Seconds later he sow the red and green bow lights of a boat about 100 yd (91 .4 m) away and

headed toward him from the rip. The operator wondered if the occupants of the other boat
could see him; looking around his boot he quickly decided that his compass light and bow
lights would not have been visible in the direction from which the other boat was approaching.

He then got th. bulb from his pocket and quick ly replaced it in the fixture . The other boat
kept coming, so he stood behind th, light and waved his hands in front of it, hop ng thor the

other operator would notice him or his si gnal . He recalled not being alarmed about the other
boot at first, thinking that it was approaching so that its occupants could ask about how the
fishing wos in that location or that It would pass ciose by his boat , as boats fishing at The
Race frequ .nt ly do. As th. boat kept coming toward him, though, he stood up on the narrow
upper deck at the stern and yelled toward it. In a few seconds it had approached clow~’ enough
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for him to notice that its trim and hul l shap e precluded its operator from seeing his boat .

Deciding that collision was imminent, he jumped overboard to port, aft. His passenger

remained in the boat , but had moved onto the forward deck when he saw that a collision was

about to occur. Neither man used or attempted to use a PFD . (The operator said that he knew

he could swim, and that he would drift with the boats.) The time was about 2130 as the larger

ran over the runabout’s transom and starboard quarter . Its stem hit the passenger ’s shoulder

j ust before its forward movement stopped, but he suffered only a bruise . He said afterwards

that he didn’t think that jumping overboard was the safest thing to do.

Sport Fishing Boat

Th is operator f inished making a drift, and was about to power out of the rip. He stood at the

controls; his wife stood alongside him to the right and held onto a grobrail on the console .

He looked ahead to check for other boats, saw the buoy’s light but no others, arid acce lerated

moderately. He said that his boat rides with the bow quite high until the hull planes and that

his forward visibility is blocked during that time . He estimated that his boot traveled about

200 ft (61 m) before the collision . He said that his engine was making about 2000 rpm at the

time of the collision . He reported not seeing or hearing any si gn of the smaller boat prior to

hitting it . Upon making contact, w hich he described as similar to hitting a roc k, his boat

stopped . (He mentioned that he accelerated only moderately when coming out of the rip

because it was not very rough that evening and, therefore, more power was unnecessary.) His

wi fe lost her balance and lunged forward upon impact, and while so doing grabbed the antenna

and pulled its mounting brackets away from the console on which they were mounted . She did

not fall to the deck, and was not injured.

3.3 Post Accident

Just after impact , the larger boat’s operator shifted to neutral and started the bilge pump, in

case his boat had been holed . Seeing a person in the wate r , he yelled , asking why the boat’s

lights weren ’ t on. That person, the runabout’s operator, swam to the stern of the larger boot

and was helped aboard by its operator . Meanwhile, a large quantity of wafer had entered the
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runabout over the transom, and it began. to sink by t he stern . Its passenger jumped into the
water, and also swam to the safety of the larger boat. The runabout’s operator then noticed

his dog, climbing up onto his boat’s bow, at that t ime the only port remaining out of the water .

He jumped back into the water (without a PFD) and led the dog to the other boat, where it
was lifted aboard . Its owner remained in the water and began to gather up some gear which

had floated Free from his boat . He was able to recover severa l items, but the wa ter had

become rough as he and the boat drifted into the rip. During this time his boat had sunk,
having remained afloat only a few minutes after the collision . As he drifted into the rip,
he was “knocked around” by the rough water, and the others lost sight of him. He grabbed

his diver ’ s flashlight, w hich was floating nearby, signalled the boat with it , and was soon

picked up. During the interview, he said that he had forgotten that he would drift into the
rip when he decided to remain in the water to gather the gear.

Once everyone was on board, the sport fishing boat’s operator headed for shore, where the
accident was reported to the local Coast Guard station . Several days after the accident , the

runabout ’s operator and some friends dove in the area of the sinking, but were unable to

locate the boat . They surmised that the strong current had carried the boat some distance

away or had destroyed it.

3.4 Ti me Sequence of Events in the Accident

1830 - Sport fishing boot departs mooring to fish

2000 - Sunset; runabout departs mooring to fish

2130 — Collision

2135 - Runabout sinks
2140 — All POB on cruis er; reported accident to

Coast Guard
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4.0 VESS EL DATA

Wooden Runabout

This boat sank asa result of the accident and has not been recovered . Information regarding

it was provided by its owner/operator and was amplified by a sales brochure from his files,

whic h is reproduced as Figure 1 . The boat was a 1953 model Lyman Islander, constructed of

wood and powered by 060 hp inboard gas engine . It was 18 ft (5.5 m) in length and 6 ft 8 in.

(2 m) at maximum beam. Steering was controlled by either of two side—facing wheels along

the starboard side . The engine controls were located within reach of either steering position .

The boat was equipped with an electric bilge pump, but was not provided wit h separate means

of flotation . It was fit out with navigation lights for Inland Rules : a combination red and

green light forward and on all—around white light aft , mounted atop the flagstaff at the sta r-

board quarter.

Sport Fishing Boat

This boat is a 1974 model Seacraft SF23, HIN: SECF3I9OM74F, constructed of FRP and

powered by an OMC inboard/outdrive of 225 hp. It is 23 ft (7 m) in length and 8 ft

(2 .4 m) at maximum beam . Its maximum persons capacity is 1200 lb (544 kg) and maximum

weight capacity 1600 lb (726 kg). Steering and engine controls are mounted on a center

console . The boat was equi pped with an electric bilge pump, VHF—FM radiotelephone, and

a depth finder . Visible damage, said to have been sustained in this accident , includes light

to moderate fiberglass damage (without hull penetration) along the keel , a broken skeg on

the lower unit, bent propeller blades, a broken seal in the lower unit, and broken antenna

mounts . Cost to repair the damage was estimated at $1450 . Otherwhe, the boat appeared

to be in good condition . Details of its interior and exterior at the time of the invesHgation

may b. seen in Figures 2 through 7.
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5.0 PSYCHOL OGICAL AND HUMAN FACTORS

Glare bothering the runabout operator ’s vision was the prime human factor involved in this
case . Althoug h his boati ng tra ining and exp erience should have predis pose d him otherw ise,
the operator intentionall y engaged in a recognized unsafe practice in order to avoid personal
irritation . ~A mong the various possible design solutions available for this problem, the operator
suggested a circ ular shield mounted beneath the stern light, a method he discovered following
the accident to have been used by severa l of his boater friends who fish at The Race .

The sport fishing boot’s operator faced Familiar boating problems: obstruc ted forward visibility
and a high noise level . His short height may have added to the visibility problem, and is
among susp ected fac tors involve d in his previous coll is ion . Althoug h it involves engaging in
a good deal of speculation, perhaps the typica l boat’s non—adjustable operator ’s seat or plat-
form (unlike an automobile or airc raft ’s) handicapped this rather short individual . Solutions
to the noise level problem, on the other hond, could be approached From the “hittee ’s” stand-

point: perhaps a standard requirement for a sufficiently loud warning device (e.g., a com-
pressed gas-powered horn) would tend to compensate For tie high noise levels (from various
sources, only some of which lend themselves to regulation: e.g., engines vs parties /rodios/
conversation) likely to be present on some boats .

6.0 PROBABLE CAUSE OF ACCIDENT

The probable cause of this accident is considered to be the design of the runabout ’s stern
light and the sport fishing boat’s helm station visibility and engine noise level , w hen considered
from the point of view of operating safe ty . Althoug h the runab out ’ s operator might be clearl y
neg li gent in this case because he extinguished the stem light, the dilemma he faced might have
been avoided through effective regulation or design.

— 
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7.0 DYNAMICS/ANALYSIS OF THE ACCIDE NT

The two operators differe d as to their expressed expec tations as to whether fishermen at The

Race might secure their running li ghts at night. Although the extent to which the practice is
carried on was not reso lved, this factor is not considered significant in understanding the case :
the runabout ’s operator had not seen the larger boat at the time he shut off his li ghts , so t hey
had no “understanding” in the matter . Failure to see the other boat could have been due to
a hasty check by t he runabout ’s operator , difficulties in seeing the larger boat when it was in
and beyond the waves of the rip, or inexp erience on his part in foiling to anticipate other
boats approaching From the ri p.

Wit hout the runabout operator ’ s frank admissions of his actions, this accident mi ght ho ve been
much more difficult to reconstruct. As it stand s , thoug h, the narrative description is considered
to reflect the actua l course of events .
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APPENDIX K. ACCIDENT NO. 76-11

ACCIDENT INVESTIGATION REPORT

Date of Investigation: October 15, 1976

Date of Accident: October 2, 1976

Investigation: Collision No. 76—11

SUMMARY — WYLE ACCIDE NT NO. 76-585

The accident reported herein was a collision involving a 24 ft (7.3 m) inboard/outdrive cabin
cruiser and a 15—1/2 ft (4.7 m) outboard runabout .

At approximately 1530 on October 2, 1976 a man (operator), his wife and two small children

in a 15—1/2 ft (4.7 m) runabout arrived at a fishing spot on Lake Erie located near the mouth

of an inlet . Shortly af ter the anchor was deployed, a cabin cruiser was observed by the run-

about occupants coming toward them. The operator of the runabout noticed that the cruiser’s

bow was up so high that he could not see anyone aboard; therefore, a co llision was imminent .

The cruiser hit the runabout amidships and traveled over it. The runabout sank immediately

and capsized . The occupants were rescued by nearby boats . One occupant was severe ly

injured . The cruiser sustained minor damage (< $ 100) and the runabout was destroyed. The

runabout was valued at $ 600.
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1 .0 BOAT OCC UPANT DATA

Formal PFDs -

Swimming Boating Boating Worn/Used
Occupant Sex Wei ght Ability Experience Instructions Before After

Boat No. 1 (15—1/2 ft (4.7 m) Runabout)

(1) Opera tor M 43 138 lb (62 kg) 
- 
Good >500 hrs None No Yes~

(2) Passenger F 36 135 lb (61 kg) Poor Very little None No Yes *
(3) Passenger M 9 60 lb (27 kg) Poor Very little None No Yes*

(4) Passenge r F 7 50 lb (23 kg) Poor V ery littl e None No Yes*

* Held to PFD after accident , but did not put it on.

Boot No. 2 (24 ft (7.3 m) I/O)

(1) Operator M 35 150 lb (68 kg) Non— > 500 hrs None No No
swimme r

(2) Passenger F 34 115 lb (52 kg) Fair <100 hrs None No No

(3) Passenger F 6 40 lb (18 kg) Non— None None No No
swimmer

(4) Passenger M 8 60 lb (27 kg) Non- None None No No
swimmer

1. 1 Boat No. 1 Owner,”Ot~erator

I
He had completed three years of high school and worked as a metal pattern maker for a local

automobile manufacturing plant . He seemed to be of average intelli gence and to possess at

least an average knowledge of small pleasure boat operation. It was evident from observing

the well kept condition of his boat and the handiwork done around his home that he wa% very

good with his hands; however , his physica l condition seemed to be below avera ge for his age .

I
t
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1 .2 Boat No. 1 Passengers

The operator’s wife and c hildren were of overage intelli gence and physica l ability . The wife

did not like booting and very rarel y went out on a boat . The childre n were very fond of boat-

ing and usually accompanied the operator on Fishing tri ps. The passengers were unfamiliar

with small boat operation .

1 .3 Boot No. 2 Operator/ Owner

He was a high sc hool graduate and worked as a laborer for a construction company . He had

been employed by the construction company only a short time . Most of his working life had

been spent as a musician and ni ght club entertainer . He seemed to be of avera ge intelligence

and physical abili ty and seemed to be very knowledgeable concerning the operation of small

cabin cruiser c lass boats . It was apparent from the well kept condition of his boat that he was

very conscientious concerning t he appearance and operation of his boot .

1 .4 Boat No. 2 Passengers

Accord ing to the operator , the adult female had operated the involved boot many hours during

ski and fishing outings . She was of average inte lligence and physica l ability .  The childre n

were unfami liar with boat operation and had only been in a boot a few times .

2.0 ENVIRONME NT

The sky was clear and the visibi lity was good. The wind was from the northeast at 15-25 mph

(24—40 kph) and the water condition was one to two ft (0 .3 - 0 .6 m) rolling swells . The

recorded air temperature was 70°F (21°C) and the estimated wate r temperature was 65°F

(18°C). Water depth at the accident site was approximately 25 ft (7.6 m).
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3.0 NARRATIVE DESCRiPTION OF ACCIDE NT

3.1 Pre -Accident

Boat No. 1

The owner/operator (1) stated that he and the passengers had gone to bed early on the night

before the accident and had gotten a normal night ’s s leep. During the morning of the acci-

dent, Saturday, October 2, 1976, (1) worked around his home mowing the lawn and trimming

shrubs . At approximately 1300 (1) and the passengers ate lunch and decided to go on a fishing

trip. The weather seemed excel lent for an outing and the wife (passenger 2), who rarely went

fishing, decided she would go on the trip.

Afte r lunch (1) loaded the fishing gear in his boat which was stored in his garage. He stated

that he chec ked the boat and motor thoroughly before removing the boat From the garage . (1)

connected the boat tra iler to his pickup truck and he and his fami ly including a nine year

old son (3), and a seven year old daughter (4) left for the marina approximately Five mi les

(8 km) away at approx imately 1400. They arrived at the marina located on the Rocky

River near Lck.woocl, Ohio, at approximatel y 1415. The boot was launched and the two six
gal. (22.7 I) fuel tanks were filled . They departed from the marina, down river, toward

La ke Erie at approximately 1445. At 1500 the boat was in Lake Erie 300 yd (274 .3 m) from

the mouth of the Rocky River . The party decided to anchor the boat and fish in that area .

There were numerous other small fishing boats anchored from 100 to 200 yd (91 .4 — 182 .9 m)

furt her out in the lake . Before the occupants started getting the fishing gear, (2) observe d

Boot Ne. 2 coming out of the river headed toward their location . (2) watc hed the approach-

ing boat a short time , then informed (1) of the other boat and remarked that t was going to

= hit their boat f i~ didn’t change course . When (1) was informed of the approaching boat, he
— had his back toward the mouth of the rive r and had to turn around to see the boat . ‘Mien he

first saw the boat, it was approximately 100 yd (91 .4 m) away, coming directly toward the m

In a bow high attitude . The bow was raised so hi gh that (1) could not see the occupants

aboard . (1) watched th. boot unHi it was about 100 it (30.5 mj from his boat . At thIs point

he rea lized a collision was imminent. He shouted to hIs passengers to get down on the dec k
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of the boat because the approaching boat was going to ram them . (3) and (4) lay down on the
dec k in the aft section of the boat . (1) quickly stepped over the sea t and lay down between

(3) and (4) . (2) remained in the front port seat .

Boat No. 2

The owner/operator stated that he had slept at least eight hours on the night before the acci-

dent . On the morning of the accident , he worked around his home until 1200 . His girl
friend and her two children came over to his house at 1215. It was a nice warm day and the

two adults decided to take the childre n on a picnic/booting outing. A picnic lunch was

prepared and the party left the operator ’s house at opproximotely 1300, destined for a yac ht
club on the Rocky River in Lakewood, Ohio, where the operator’s boat was moored. They
arrived at the yacht club at approximatel y 1330, ate the picnic lunch and stayed around the

c lub until 1450. The party arid the children’s sma ll dog then boarded the boat and headed

down the river toward Lake Erie at a speed of 5—10 mph (8—16 kph). The party reached the
mouth of th, river at approximately 1500. The operator turned the boat approximate ly 15°

• to port and headed out into the lake gradually advanc ing the throttles to approximately
2000 rpm . The operator was seated at the helm and stated he could not see over the bow .

The adu lt female hod been seated on the port s ide seat adjacent to the operator, but boa gone
aft to check on the children, who were seated on the motor cover holding the dog .

3.2 Accident

Gear and people aboa rd were approximately as shown in Figures 1 and 2, and the weather was
as noted in Section 2.0. The operator of Boat No. 2 stated that he was gradually app lying
power to come up on plane In order to give his passengers a comfortable ride and to prevent
scaring the dog, since It was its first ride on a boat .

Approximately 300 yd (274.3 m) from the mouth of the river, the boat hit something, which
the operator thought was a log . At the point of impact, the adult female had moved forward

and had started to sit by the operator in the helm seat. The impact caused her to fall forward
into the cabin door, slightly bruising her left knee . The other occup ants were not moved

from their original position. The ope rato r shut off the engines immediately after the impact
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because he felt the outdrives were probabl y damaged . The boat stopped approximately 200 ft

(61 m) f rom the impoct ar•a . The operator looked around and saw people and gear from

Boat No. 1 in the water. He stated that he then r.aliz.d that he had hit another boot.

Boat No. 1 was hit at approximately amidships between the bock-to—back seats . Boat No. 2
went bow on through the starboard side of Boat No. 1 , over the port side and into the waters

Passenger 2 was hit by Boat No. 2 and knocked into the water on the port side . (1), (3),

and (4) remained in the bottom of the boat until Boot No. 2 hod passed over . (1) stated that

he felt the keel or chine of Boat No. 2 sliding over his bock as it passed over his boat .

3.3 Post Accident

Boat No. 1 sank almost immediately after the collision leaving the occupants nothing to hold

to for flotation. (1) spotted several PFDs that had floated out of the boat and managed to

tread water long enough to push (3) and (4) to where they could grab them . (2) managed to

grab a PFD shortly after entering the water. After (1) was sure that (3) and (4) were firmly

holding to PFDs, he grabbed two AK— I PFDs and put one under each arm . W thin two minutes

after the acc ident, numerous small boots in the area arrived in the accident area to render

assistance . The operator of Boat No. 2 maneuvered his boat bock to the accident area and

pulled (1) aboard his boat . (3), who had grabbed the aft facing wooden seat that had

b.en Porn Out of the boot and discarded his PFD, and (2) and (3), w ho were holding

to AK— i PFDs, were ta ken aboard a small pleasure boot that had come to assist . By the time

the occup ants were out of the wate r , a po l ice boat that had been not ified by radio had

arrive d on the scene . The occupants were transferre d to the po l ice boat and taken ashore

w here they were transported to a local hospital by a rescue squad vehic le. The final attitude

of Boat No. 1 was u~~lde down with approximate ly 1/3 of the bow sect ion above water . The

boat was towed ashore by a sma ll po lice boat.

Injuries susta ined by the occupants ~f Boat Nc. 1 were as follows:

No. (1) Bruised jaw , left shou~ er and back

- - 

No. (2) Bruis ed under left arm and left side
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No. (3) No injuries

No. (4) Three broken ribs on left side , deep lacerations on upper left arm,
severe ly bruised left hip, and punctured lung, left side . Hospita lized

for approximately three weeks.

3.4 Time Sequence of Accident Events

Boot No. 1 -

1400 Occupants departed for launch ramp.

1415 Arrived at launch ramp.

1415—144 5 Launched boat, filled fue l tank and departed from ramp toward Fishing spot .

1500 Arrived at fishing spot and anchored ooat.

1501 Occupants observed Boot No. 2 coming toword them .

Boot No.2

j 1300 Occupants departed for yacht club .

1330 Arrived at yacht club.
1 330— 1450 Ate picnic lunc h and stayed around yac ht club .

1455 Left yacht club for Lake Erie .

1500 Arrived at mouth of Rocky River.

1501 Approximately 100 yd (91 .4 m) From mouth , operator started increasing speed
to bring boat up on plane .

1501-1502 Boot No. 2 impacted Boot No. 1 .

1502—1304 Boat No. 1 occupants swam around and grabbed flotation devices .

1504—1505 Occupants of Boat No. 1 taken aboard other rescue boats .

1505—1510 Occupants of Boot No. 1 taken ashore and transferred to waiting ambulance .
1515 Occupants of Boot No. 1 arrived at hospital .

Refer to Figure 3 for sketch of the accident area .
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4.0 VESSEL DATA

Boot No. i

Th. boat was a 15—1/2 ft (4.7 m) 1962 Model Pen Von runabout powered by a 1962 40 horse-

power West Bend outboard motor . It was a semi-V closed bow of 3/4 in. (i .9 cm) wood

lapstra ke construction . The OBC plate attached to the boat specified a maximum wei ght
capacity of 1305 lb (592 kg) and a maximum horsepower capac ity of 60. The collision

resulted in major structural damage to the starboard side as shown in Figures 4 and 5. Moderate

damage to the port gunwale is shown in Figure 6. The aft facing seat was torn loose from the

deck on impact. Prop marks on the forward facing seat ore shown in Figure 7. Bow view is

shown in Figure 8.

Boat No. 2

The boot was a 24 ft (7 .3 m) 1972 Model Seara y I/O cabin cruiser powered by two 1972

model 165 horsepower Mercury engines . The outdrives we re Merc ruisers incorporating power

trim . Trim tabs were also installed on the transom . The hull was a deep—V of fiberglass

construction . There was no capacity plate attached to the boat. The collision resulted in no

damage to the boat above the static wate r line . The hull below the static wa ter line could

not be inspected, but it is assumed that only minor gelcocit damage existed . Refer to Figures

9 and 10 for overall boot views .

K—8
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5.0 PSYCHOLOGICAL AND HUMAN FACTORS

Dur ng the interview , the operator of Boat No. 1 became very emotiona l and seemed to be

sorr.~w hat confused concerning the details of the accident . Considering his behavior during
the interview , it was concluded by the investigators that this individual would most likel y
reoct s lowly or incorrectly to an emergency situation . Given sufficient time to analyze a

situation thoroughly, he would probably act slow ly, but correctly. Whether he had a norma l

amount of time to maneuver his boot to avoid a collision is unknown .

The operator of Boat No. 2 seemed to be overconfident in his equipment and his operating
ability . Although he was a non—swimmer , he stated that he often raced his boat, loved rough
water operation and wou ld not hesitate to take his boat out in a storm . From the appearance

of his boat, he was very proud of it and liked to impress his passengers and others by running

at high speed and jumping waves in rough water conditions . He stated that he was very safety

consdous; however, the manner in which he operated his boat would hardly be considered
consistent with good safety practices .

Accordi ng to the reconstructed pre—occident conditions, fatigue, alcohol, or other stressors were
not involved in this accident . Si nce Boat No. 2 was headed nearly north in mid—afternoo n, sun

glare s not considered o factor .

The helm station of Boat No. 2 was at least above average In design . The static tri m angle is

J shown in FIgure 11; also, note operator’s forward view In FIgure 12.

The main problem s the high trim angle effected dur ing planing or at relativel y low speeds . A
further note: the boat (No . 2) was equipped with trim tabs which, if used properly, could
probably lower the bow In these conditions — apporently, It was not used.

K-9
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6.0 PROBABLE CAUSE OF ACCIDE NT

The following items are most likely the major factors in causing this accident .

e Restricted forwa rd visibility of Boot No. 2’ s operator is considered the major
factor . He stated that he could not see over the bow when seated and travel-

ing at the speed at the time of the collision with Boat No. 1 (2000 rpm and

less than 20 mph (32 kph)) . Refer to Figures 11 and 12 for static trim angle

and seated operator eye level visibility at the helm.

e Inattention on the part of Boot No. 2’ s operator is considered a major factor ,

He stated that he always stood at the helm while coming up on plane so he could

see over the bow . At the time of the accident , the operator was seated and the

boat was not on plane . It is possible that the operator was seated because he was

distracted by one of the passengers or was preoccupied with boat control ,

. It is possible that the operator of Boot No. 1 had sufficient time to maneuver

his boot out of the path of the oncoming boat , but did not act until it was too

late .

e According to the investigating officer , the occupants of the involved boats had

not been drinking and no alcohol was Found on board. Therefore , alcohol is

not considered a factor in this accident .

7 .0 DYNAMICS/ANALYSIS OF THE ACCEDE NT

The bow of Boot No. 2 impacted the starboard side of Boot No, 1 near amidships and essentiall y

perpendicular to the longitudinal axis . The impact ripped a large section out of the starboard

side of Boot No. 1 . The fo rward momentum of Boat No. 2 carried it across Boat No. I and

into the water on ‘he port side . As Boat No. 2 traversed across Boot No. 1, its wei ght pushed
No. I down, causing it to begin flooding immediately . The bow of Boat No. 2 raised after

impact, causing it to jump over Boat No. 1 as was evident from the minimal damage to the port

side of Boot No, 1 . Apparently, Boat No. 1 was pushed under water or sank immediate ly

because the occupants of Boot No. 2 did not see it within seconds after the collision . Within

o short time after sinking, Boat No. 1 ro lled upside down and the bow section resurfaced.
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FIGURE 4. STRUCTURA L DAMAGE TO STARBOARD SIDE
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FIGURE 6. DAMAGE TO PORT GUNWALE

K- 15

—~~~~~ — .- ———- -, -~~-— — - ,~ ... U



1’

, %4 ~I ~~~
‘ a •~ ~‘ ~~

FIGURE 7. PROP MARKS ON FRONT FACING STARBOARD SEAT BAC K

1~~:~ztJT4 ~~~~~~~ ~~~~~~~~~~~~~~

“ -

-.

~~~~~~~~ — 
~~~~~~~~~~~~~~~~~~

FIGURE 8. BOW VIEW

K-16



\1

.~lie ,
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FIGURE 10. OVERALL BOAT VIEW
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FIGURE 11. STATIC TRIM ANGLE (OPE RATOR AT NORMAL SEATED HELM POSITION)
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FIGURE 12. STATIC TRIM ANGLE (EYE LEVE L VISIBILITY WITH
OPERATOR SEATE D IN NORMAL HELM POSITION)
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APPENDIX 1. ACCIDENT NO. 76-12

ACCIDENT INVESTIGATION REPORT

Date of Investigation: December 1, 1976
Dote of Accident: September 11 , 1976

Investigation: Collision No. 76—12

SUMMARY — WYLE ACCIDENT NO. 76-624

The occident reported herein is a two boat collision involving a 15 ft (4.6 m) bass boat

powered by a 135 hp outboard and a 17 ft (5.2 m) boss boat powered by a 150 hp outboard.
There were no Injuries . Property damage was approximately S 1000.

Approximately three minutes after a fishIng tournament began, one bass boat travelUng about
60 mph (96.6 kph) swerved in front of anoth er bass boat . The two collided . One went out
of control, turned sharply and capsized. Both occupants of the capsized boat were weari ng
PFDs and were picked up by a following boat within minutes . The overturned boat floated
level and was towed to a nearby beach where It was righted and bai led . Both operators were
fatigued and both had alleg edly consumed alcoholic beverages pilot to the start of the
tournament.
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1.0 BOAT OCCUPANT DATA

Boat No. 1

Formal PFDs
Swi mml ng Boating Boating Worn/Used

Occupant Sex Age Weight Ability Experience instruction Before After

Operator M 30 190 lb (86 kg) Average > 500 hrs Pwr Sqd Yes Yes
Passenger M 28 185 lb (84 kg) Above Avg <20 hrs None Yes Yes

Boat No. 2

Formal PFDs
Swi mming Boating Boating Worn/Used

Occupant Sex ~j ,  Weight Ability Experience Instruction Before After

Operator M 33 160 lb (73 kg) Average 100-500 hrs None Yes Yes
Passenger M 30 170 lb (77 kg) Can Swi m < 100 hrs None Yes Yes

The ow ner of Boat No. 1, a high school graduate , is on experienced fisherma n and boater.

He Is employed in a federal prison and could be considered as being in the lower middle income

bracket. He has gone boating about iwi ce a week for the past five years in several different

bass boats . He had met his passenger for the first time just pr ior to the tournamen t . It was the

first tI me that the passenger had been on a bass boat .

The owner of Boat No. 2 was also a bass boat buff . He is emp loyed as a construction worker

and has recent ly received the equivalen t of a hig h schoo l diplo ma . His passenger , an

acquaintance, hod little boating experience .

2.0 ENVIRONMENT

Th. air temperature at the time of the accident (1903 hrs) was about 70°F (21°C). The water

temperature was about 72°F (22°C). Th. sky was c lear , the wind less than 5 mph (8 kph) out

of the east and the water wOs rippled where no boats hod disturbed it~ surface . The accident

happened ibout twenty rnlnut s before suns•t . One operator claimed that the sun was below

the tree line; the other sai d It was st i ll visible over the trees . Except for the glare present

when looking directly into the sun, visi bili ty was good for that time of day.
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3.0 NARRATIVE DESCRIPTION OF ACCIDENT

The narrative has been compiled from interviews with both operators , the passenger on Boat
No. 1, and a Missouri Water Patrol off icer .

3.) Pre—Accident -

The owner/operator of Boat No. 1 launched his boat at 0900 and cruised, picnicked, and
socia lized throughout the day with a female co mpanion and his brother—in—law . This was the

second ti me he had used thi s boat . It was similar to his old one, but the hull was made of Ke’,lor

which made it lighter and possibly faster . He gassed up late in the afternoon and proceeded to

the shoreside area where the fishing tournament was to start at 1900. He ate , set up a campsite ,

and met his partner for the tournament (apparently partners for those without one ore chosen

by chance L. Generally, he relaxed before the tournament .

The amo unt of alcohol consumed by the operator of Boat No. I is unknown . He clai med

none . The owner of Boat No. 2 said they were both drinking beer throughout the afternoon .
The water patrol officer claimed both operators had alcohol on their breaths but weren ’t

noticeably intoxicated .

The owner/operator of Boat No. 2 worked all morning Installing sheet rock in a dwelling.

He went home at noon, picked up his boat, picked up his fishing partner , and headed for

the lake. They launched at about 1300 and cruised for a while to burn off some gas. He

claimed the tank was fil led to the top and hod begun to leak out of the vent due to expansion .

He didn ’t li ke the smell of the Fumes, so he ran the boat unti l the level of gas in the tank had

dropped some . He then proceeded to the tournament area, tied up, and socialized unti l the

beginning of the tournament . He consumed several beers throug hout the afternoon and clai med

that the owner of Boat No. 1 was one of his drinking partners that day.

The 16 participants in th. tournament lined up in the river and all sta rted when the tourna ment

officia ls fired a flare at precise ly 1900 . The investi gator likens it to a “ Lemons” sta rt in auto —

mobile racing . (The owner of Boat No. 1 claimed tha t tournament committees don ’ t normall y

-~~ us that type of start anymore . Instea d they start small group s or even individuals at specified

~~~ 
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interva ls.) Those with the fastest boats quickly got out in front of the pack and enjoyed smooth

water. Those behind hod to contend wi th rough water causea by the many wakes . The owner

of Boat No. 1 so ld he was running at about ~/4 throttle to conserve gas because at full

throttle his 150 hp outboard engine uses so much that he would not have had enough to get

to his intended fishing spot 15 mit es (24. 1 km) down the lake and return . He was running

at about 55 mph (88.5 kph) in a southeast direction with the shore c lose to his starboard side .

His intention was to pass between a point of land and an Island on his port . This maneuver

would shorten the distance to his fishing spot somewhat .

Boat No. 2 was running slightly faster. He had remai ned to port of Boat No. 1 for the three

miles (4.8 km) they had travelled from the start . Their path was leading t hem toward the island .

A decision had to be made to turn left into the main body of the lake and go around the island

leaving it to starboard or to turn ri ght and cut through the narrow channel between the stand

and shore . The passenger, sitting in the port oft seat , suggested that they turn right and cut

through the channel . Because communication of any type is difficult at such speeds, the

actual transfer of information was timted to a poke on the shoulder and a few words hollered

at full volume . The operator quickl y looked to his right into the setting sun and turned

sharply to avoid the island (see ColUsion Area Diagram, Figure 1).

3.2 Accident

During th. quick g lance to starboard into the sun, the operator of Boat No. 2 dIdn ’t see

Boat No. 1 about 50 yd (45.7 m) off his starboord quarter . However , just before impact ,

he saw Boat No. I and swerved to his left .

The operator of Boat No. 1 knew that Boat No. 2 was besIde h im. But he didn’t see Boat

No. 2 turn . In fact , he didn’t see Boat No. 2 unti l it was directly in front of his boat . The

operator of Boot No. 1 turned to the right and pulled back on the throttle. Impact occurred

between the part Forward corner of Boat No. ‘I and the starboard aft corner of Boat No. 2. The

operator of Boot No. 2 slowed down and turned around. Meanwhile , Boat No. 1 mode an un-

controlled sharp turn to starboard . The boat slow ed and straig htened out whe n it had turned

about 1800 . The boat hit its own wak e and slowl y ro lled onto Its port gunwa le. The operator
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said it had almost stopped at that point . He pushed himself off and entered the water. The
passenger hung onto the boat and capsized with It. He then swam out from under the boot .

3. 3 Post—Accident

The boot floated level in the upside—down position . Both occupants were wearing lype ill
PFDs and were picked up out of the water within three minutes by a boat that was follow ing
them. Boat No. 1 was towed to shore, easily righted arid quickly bailed using its own
electric bilge pump. It was then towed back to the launch ramp and hauled out . Neither
occupant was injured .

3.4 Time Sequence of Events in the Accident

Boat No. 1 Boat No. 2
0730 Left for work
0800 LeFt home for lake Started work
0900 Launched boat
1200 Finished work
1500 Launched boat
1700 Went to tournament site Went to tournament site
1800 Set up camp, socidized Set up camp, socialized
1900 Start of tournament Start of tournament
1903 CollisIon Collision
1906 People picked out of water Circled back to collision site

1930 Boat righted

2030 Boat put on trailer
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4.0 VESSEL DATA

Boat No. I was a 1975 17 ft (5.2 m) Hydra Sport bass boat with a hull made of Kevlar instead

of fiberglass. The deck and interior were fiberglass . Maximum horsepower stated on the

capacity plate was 115. The boat was powered with a 150 hp Mercury outboard. The owner

claimed speeds we ll In excess of 60 mph (96.6 kph).

It was evident fro m the three foot (91 .4 cm) long fracture in the deck and !1ie stress cracks

in the deck gelcoat that the side had been deformed several inches during the impact .

However, the Kev lar hull showed no signs of damage except superficial ge lco at and sk incoat

damage where the huilside bent around an interior stiffner during impact . Cost to fix the

damage was estimated at S 500. it appeared that much of that cost will be in the meta l-flake

geicoat repair , a cosmetic repair. See Figures 2 and 3.

Boot No. 2 was a 15 ft (4.6 m) Hydra Sport bass boat manufactured in 1976 . It had a hull

also mode of Kev iar. Its capacity plate stated a maxi mum horsepower of 85. The boat was

equipped with a 1 35 hp Johnson outboard engine. This boat is also capable of speeds in

excess of 60 mph (96.6 kph). See Figure 2.

The damage hcd been repaired prior to the investigation; however , t reportedly was very

similar to the damage sustai ned by Boat No. 1 . The deck mode of fiberglass hod fractured ,

but the hull made of Kevlar wasn ’t damaged.
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5.0 PSYCHOLOGICAL AND HUMAN FACTORS

Wy le investigators have become sensitive to identifying stressors that could have contri buted

to the cause of accidents . From that standpoint this collision could be considered to be a

classic.

1. Operator No. 1 had been on the water all day . Operator No. 2 was boating all

afternoon . Recent studies at Wy le hove shown that boat operator performance is

adversely affected with for less exercise and exposure than either operator actually

received .

2. Both operators hod been drinking alcoholic beverages . Those same studies referenced

above showed significant adverse affects on operator performance after drinking. When

drinking and Fatigue were combined, the operators ’ performance in a visua l tracking

task became even worse . In Fact , it is in the periphera l area of one ’s vision that

a lcohol and Fati gue first affec t the vision . Note that Boat No. 2 wasn ’t noticed

unti l he was right in front of Boat No. 1 .

3. Both operators were travelling at about 55 mph (88.5 kph) with no wind protection for

their eyes . Their visibility was reduced; we ~w thai people squint to protect the

eyes when going that fast through the air which would tend to reduce periphera l as

wel l as overall visibility capabilities .

4. The sun was setting or hod just fallen behind the trees . According to the operator of

Boat No. 2, Boat No. 1 was probably directly in the line of sight between Boat No. 2

and the sun. The white hull of Boat No. 1 would have been bockli ghted so it would

have appeared gray . The deck was metal—flake gray and the motor was black. There—

f ore, the contrast ratio between the boat and the trees in the background was very low .

That, coup led with having to look into the setting sun , accounts for why Boat No. 1

wasn ’ t seen .
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5. The c ombined wind noise , water noise, and machinery noise could have reduced both

operators’ performance . Certainly, neither could hear the other because of the

excess ive amount of noise on his own boat.

In summary, operator fatigue due to exposure and alcoho l , wind, glare, and noise were all

stres sors acti ng on both operators that, indi viduall y,  could hove significantly reduced the

operators ’ performance at his visual tracking tas k.

Contro l station desi gn was also a facto r in the accide nt in that the operator of Boat No. 2

couldn’t turn as far sta rboard as he could to port. The foot well in the control station of his

boat as well as other boss boats is designed so that only the right leg can be comfortabl y put

there . The left leg must be placed outside of the foot well and in the center of the boat .

This forces the lower portion of the operator’s torso to be angled to port . The operator can

then turn further to port than he can to starboard to check For boats.

An engineering representative of one bass boat manufacturer claimed that the fact that

operators are forced to sit that way was good becawe they had their feet spread apart and,

therefore , were in a more stable sitting position .

The operator of Boat No. 1 hod his left hand on the wheel and his right hand on the throttle

just prior to the collision . He pulled the throttle back some when he saw Boat No. 2 and

turned th, wheel at the some ti me . He had Pa remov e his right hand from the throttle in

order to continue to turn t he wheel . Thus , he wasn ’ t sure if he actuall y pulled the handle

alt the way back i nto th. neutra l/Idle posit ion . A foot throttle may have allowed him to use

bot h hands for stee ri ng . If he could have turned sharper, the accident may have been avoided .

Primary emphasis is placed on speed In fishIng tournaments simi lar to the one referenced herein.

The partici pants of such events must feel that speed is of primary Importance. Both boat

ow ners knowingly overpowered their boats For the purpose of attaining higher speeds . The
Wa ter Patrol Off ic•r claimed that there are no speed lows or overp owering laws in that state .
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6.0 PROBABLE CAUSES OF THE ACCIDENT

The operator of Boat No. 2 swerved in front of Boat No. 1 thus causing the collision . Factors

causing the operators of both boats not to see each other until it was too late were:

1 . high speeds causi ng reduced visibility,

2. sun glare and tack of contrast (see 5.0),

3. fati gue due to exposure and alcoholic beverages, and

4. high noise levels on both boats .

In addition, a control station designed to limi t the operator’s ability to turn to starboard

could have contributed to the cause of this collision .

7.0 DYNAMICS/ANALYSIS OF THE ACCIDENT

The operators of both boats saw each other at approximately the same instant . Both swerved to

avoid the collision . impact occurred between the aft starboard side of Boat No. 2 and the
port forward side of Bo at No. 1 . As a result of the impact and the steering input , Boat No. 1

swerved sharply to starboard, slowed down, contacted its own wake on its starboard side and

rolled over to port . It alt happened so fast that both occupants were not able to recall the

details of heel angles during the sharp turn or even if they were heeled in towards the axis

of the turn or out away from the axis. Thus, two possibilities exist:

1. As the boat made the sharp turn to starboard, it was heeled out away from the

axis of the turn. Its own wake provided a turning moment that was sufficient

to capsize the boat.

2. The boot was banked steeply towards the inside of the turn . As it came down

off plane, it quic kly snapped to the upright position and at tha t some instant

it hit its own wake on the starboard side which amplified the roil rote and

gave it momentum enough to capsize .

1-9



I
z
-J

/ \

~ ,
1 ~

/ 0

/ .
~ 0 ‘~~~

-

‘IA ‘

/~~II1
/ * 9~

/
/

/
0 1 0z
~u I

~~ 
I N

~~~~~~1 00

‘I.)

0 z
0 I

a. ~

FIGURE 1. COLLISION AREA DIAGRA M

1—10



“model 150 HP”

r The most efficient , economical fishing
machine in the Hydra-Sports line is the f 

_____150 HP , a 15-footer rated for a maximum ‘ 
______

of 85 horsepower. What a job it does — _____

with its rated horsepower! ‘. .. ~q..
Almost 1,000 of these high-perform 

-

_______________________ _____ance penny-p inchers are on the water •,_~ ________

~

‘. .

today, pushed by outboards of 50 horses \ .
and up. When you consider all the cost- 

. 

. . ~‘;

savings to be had — lower initial invest- ‘.• ~~~•
ment for boat and engine , better gas :.~mileage , lower tra iler ing costs — the 150 ‘

HP is one of the greatest bass boat bar-
gains in the land. , 

\It really pays dividends if you fish smaller. 
_________________ 

, . 
. /

more protected waters, or waters in which it is ______________ / ‘~ ;

diff icult to maneuver a larger boat. _____________

Available in a wide range of color combina - . f .1
• . . _________________ ~~~~ d~

’ #~%?‘~.“~t ions , in either fiberglass or Kevla r 49, you can ________ 
-‘

~ ~customize the 150 HP to suit your personal tastes _____ 
. . ‘,~~‘

— just as you can customize any of our boats. ~,.- “ ..
“model 170 HP”

~~~~~For 1977 , the running pad has been re-designed
to prov ide more lift with heavy loads , so you can
get the boat up on top for a smoother , faster ride.

The 170 HP has been the overwhelming
choice of tournament anglers since its
introduction last year. Bill Dance , Billy
Westm orl and , G u n  Wells , Bobby Murray
and rr~any other champion fishermen have .

put their stamp of approval on this fast ,
roomy mid-size boat. 1, ~

Look ‘em over at your nearest dealer.
But don t wait too long to make your .
decision. When they ’re gone , that ’s it’ . ~~~~~~ •

~~~
‘
~

F

/ 1~~

-
FIGURE 2. MANUFACTURER’S LITERATURE

(Boat at top Is Boat No. 2; b.ot at ootto’n is Boot No. ~)
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