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1.0 INTRODUCTION

involved cause identification. Coast Guard collision accident statistics were studied,

probable causes were identified, and a research effort was staried in the area of boat
operator stressors as they affect his performance !

[PR— ——c A SR b N

The Coast Guord also initiated a program of in~depth collision accident investigations,

abie to not only investigate csllisions involving decths but also investigate non-fatal

investigated in-depth in 1974,

neen completed and ten (10) additional collisions have been investigated in-depth .

Volume [ includes the results of the three Visual Alertness Stressor Tests (VAST) and the
results of the couse and stressor identifi caticn effort 3.

! MacNeill, R., et al. Recrectial Moot Sofety Collision Research - Phase I. Vol. |,

NTIS No. AD A015 817,

2 MacNeill, ?., Recreational Boot Sofety Collision Reseorch ~ Phase I, Volume II,

by Wyle Laborc ories, 1975. NTI5 No. AD A0TS5 820.

In 1974 research waos initiated into the pleasure boat collision problem. The main eff 't

wherein , trained investigators from Wyle Laboratories were sent to investigate collisions as
soon as possible after they occurred. By talking with the victims and witnesses, by examining

the boat(s), and by studying the collision area, the investigators were able to recreate the
circumstances leading up to the collision and the collision itself in greater detail ‘han would
have been possible if: 1) the collision had been investigated some time after the occurrence,

or 2) the details of the collision had been gleaned from BARs?. Wyle investigators vere

collisions and collisions occurring in waters under state jurisdiction. Six collisions were

The collision research effort has continued through 1975 and has declt with boat operator
performance day, adation experiments, based on the hypothesis that a performance degrado-

tion may be expected when certein stressors are present. The cause identification phase has

The Phase 11 Collision Research Report has brien divided into two volumes for convenience.

Problems Definition. Final Report for the U.S. Coast Guard by Wyle Laboratories, 1975.

Collision Accident Investic:tions for 1974 Season. Final Report for the (1.5, Coast Guard

3 MacNeill, R., et al. Recrearional Boat Sofety Collision Research ~ Phase il. Volume i,

Wyle Laboratories, 1974.

Problems Definition; Scfety Enhoncement Concepts. Report for the U.S. Coast Guard by
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Volume !l sumsarizes the information obtained from the 1975 Collision Accident I astigation

Program. Siatistics from all reported collisions are examined ond details from the 10 ¢ollisions
that werv investigated are discuss'd. A more complete cause and stressor analysis of the

collisica investigatiors is included in Volume I along with on anclysis of the value of alterna~-

tive data sources for determining stressors, causes, activity, es.
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2.0 BACKGROUND

In order to conduct the collisin investigations in o timely monner, it wos necessary that Wyle
te informed quickly of as many accidents as possible. The present Booting Accident Report
System is unsatisfactory tor *his effert, due to the length of time required for most reports to

reach Coast Guard Headquarrers, and the tendency for persons not to report non

A WATS line has been used for the past three years to accumulate information quickly on
accidents as they occur.

Coast Guard units are requesied to telephone acciderts to the WATS
for rapid accident reporting. This pcst year, the line wos transferred From Cocst Guard

Headquarters (in Washington) to Wyie Laboratories in Huntsville, Alabama. Wyle,

under
contract to the Cox

st Guard to perforn. meny types of accident research, was able to obtain
first hand timely reports of accidents.

Details of the WATS reporting system and the dato collected on all accidents have been
cocumenied in the WATS report* .

4 Shikeh, A. and Bowmaon, J.

. WATS Accidents Reported in 1975, A Summory of the
Report for U.S. Coost G

Accident Alert Reports, vard by Wyle Lcboratories, 1975,

~fatal accidents.
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3.0 THE WATS DATA

Seven hundred ond ninety~six accidents were reported over the 1975 WATS reporting system,

T #0 hundred and twenty=six of those accidents, or 28%, were collisions. Thirty-four percent

i

of the socts involved in all WATS reported accidents were involved in collisions. Collisions

T

cre defined of those boating accidents where two or more boats hit each other, one boat hits

T

= fixed object (above or below the water surface), one boat hits o floating object (above or

below the water surfacs), and groundings.

Tenle Y compares some statistics from the 1975 WATS reports with 1975 CG-357 stratistics.

Comparison of these statistics will show cny bicses in the WATS reporting vis-a~vis CG~357

. e
stohistics.

Death and injury rates show significont differences betweer the WATS data and CG-357

ik i L

siatistics. This is due to the manner in which data for these two sources are collected. The

/IATS reports are called in directly from Coast Guord stations and concerr. accidents which
bave just token ploce. CG-357 statistics ore bosed on o wider variety of reports, including
Boating Accident Reports (BARs) sent in by boating occident victims. Consequently, CG-357
statistics include more accidents of o less serious nature. Since the Coost Guord is required

to investigate fatal accidents, the data reported by it ovsr the WATS system should be expected
to be more heavily weighted toward fatalities than is CC-357 data. Conversely, as some
insurance companiss are now sending BARs with insurance cloim forms, CG-357 data now
reflect: more accidents involving injuries than in the past, occidents not reported to the Coast
Guard ot the time of occurrence. Consequently, CG-357 stafistics indicate o higher injury
rate thon do WATS statistics.

In genercl, the relative frequencies of boat lengths in the WATS and CG-357 statistics are
about the some. WATS reports contain relatively fewer smoller boat collisions and relatively
more larger boat collisions. This is understandable in light of the fact that WATS reports
come from Coast Guard stations which are generclly located along coost lines. The dote
pattern for collisions by water type strikingly demonstrates thic explonation. Finally, the
relative frequencies of propulsion tystems in 4> TS and CG-357 statistics are close, the

differencies ogain being attributable to the location of Coast Guord stotions.




AND 1975 CG-357 ST2YISTICS

Deaths per collision

Injuries per colfision

Boat length: percent of boats in each class

<16 ft (4.9 m)

16f (4.9 mito<c 26 (7.9 m)
267 (7.9m)to< 40 ft (12.2 m)
40 ft (12.2 m) ond over

Water type: percent of collision-involved boots in each type

: Oceons or Gulf of Mexico
E Greot Lokes

3 Tidal waters

Non-tidal waters

Propulsion system: percent of collision-involved boats
with each type

Inbocrd

Outboord
Inboord/Cutdrive
Other

(S}

TABLE 1. COMPARISONS OF 1975 WATS COLLIS ON STATISTICS

WATS

M

y 2
s

5
26

’i. .

(234
o

o»3K

5
3

28

L R




We now turn to specific category analyses of 1975 WATS reported collisions. Accident
statistics were examined by each of the following classifications:
] ;
° time of day, :
° boat length, i i
a * water type, 3
° propulsion system,
E ™ boat type,
° hull type,
° hull maoterial, ;
° doy of week, q
™ month of yecr, and ;
] . number of people on board. ;
For each of the obove, three types of WATS reported data was analyzed:
(e) relative frequency (percent) of collision-involved boats, -
() percentoge of accident-involved boots which were collision-involved, and
{e) percent of coilision-involved boats which had fatalities. ]
Type (a) dote was obtained for eoch classification t  dividing the number of collision-involved
3 boats in each zotegory by the total number of collision-involved boats. Type (b) datc was
obtaine "'y dividing the number of collision~involved bocts in each category by the total 4
number of accident-involved boats in that category. This dote was developed to give a :
rough comparison of collisions to exposure, using the number of all accidents as the exposure
guide. Type (c) data was obtained by dividing the number of collision~involved boats for ;
which ot lecst one fotolity occurred by the total number of collision-involved boots in thot
cotegory. Type (c) data gives o guide to the seriousness of collisions. Ail calculations were
based on known data, the unknown dota being omitted. This is equivalent to the assumption
thot the known doto reflects the unknown dcta. Where less thon five coses occurred in a 3

category, no conclusions were drown, the cotegory being considered as having insufficient

dato. The raw dote upon which the anclyses were based may be found in the WATS report® |
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Rather than discuss the details of each categorization scheme, we shall limit ourselves to a

discussion of the more striking results obtained.

Two peuls in collision frequency as a function of the time of day were found. One pedk occurs
in the eorly ofternoon, centered ot about 1400 hrs. The second peak occurs ot night, centered
at about 2300 hrs. When collision frequencies are compared with all accident frequencies,
only an evening-nighttime peck is found. The pedk rises steeply at 1900 hrs and then falls

off gradually. Since the afternoon peck disappears when collisions are compared with all
occidents, its existence is probably due to there being more boats in use at that time, which

results in more accidents of all types occurring in the early aofternoon.

However, the peck in evening and nighttime collisions cannot be explained in this manner as
the number of these collisions is still large even when compared with all accident types. Thus,

it appears that these collisions deserve closer study, and this problem is addressed in Volume |

of this report 3.

Collisions categorized by water type w=re analyzed. The percentage of collisions was highest
in tidal worers in the 1975 WATS reports. When compared with all accident types, however,
non-tidal waters and the Great Lakes had the highest relative frequency of collisions. Also,

non-tidal waters led the other water types by far in the percent of fotal collisions, over 40%

of the involved boots having at least one falality,

WATS reported collisions involved twice as many boats in the 16 ft (4.9 m) to less than

26 ft (7.9 m) class than in the length class with the next greatest frequency. Yet when
collisions are compared ‘o all accident types, boats in this length class do not stand out.

This probably indicates that the high relative collision frequency for boats in this class is

due to o relatively larger number of these boats in use (at lenst in the vicinity of Coast Guard
stations). [t was found that as boat length increases, the ratio of collisions to all accidents
increases, indicating either that larger boats are more likely to be involved in collisions than
are smaller boats, or that they are less likely to be involved in other types uf accidents.
Finally, it was found that the percent of collision~involved boats which had fatalities

decreased as length increased, indicating that, once in a collision, larger boats are safer

than smaller ones.
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Roughly speaking, collision rate is proportional to boat size and death rate in inversely
provortional to boat size. The first statement may be due to the visibility problems defined

in Volume I. The second statement is easy to understand especially in two boat-accidents;
i.e.. the cosualty rate in the smaller of the two boats would be higher. Analysis of collisions
oy boat type supports these findings in that the cabin motorboat collision rate is higher than

‘i e onen motorboat collision rate when they are compared to all accidents, but the death rate

‘or capin motorboats in a collision is lower.

The corecorization of collisions by propulsion system indicated ro striking results, except
pertan: for the small percentage of collisions which are fatal in inboard boats, a result which
shouid be expected in light of the previous finding that the percentage of collisions which are
fotal decreases with increased boat length, and the fact that inboard boats tend to be the
Inrger boats. The results of classification by hull type were not particularly surprising. A
rather high percent of collisions which were fatal in cathedral hull boats was found. This
may be the result of many boats with this hull type being bowriders. Categorization of

collisions by hull material also showed no particularly striking results.,

As would be expected, more collisions occur on Saturday and Sunday than on weekdays. It
was found, however, that the percentage of collisions which involved fatalities wos greater
on every weekday except Wednesday than on Saturday or Sunday. Perhaps boaters are more
careful on weekends when waterways are more crowded. Another possibility might be that

weekday bocters may be more fatigued or pressured by time than are weekend boaters,

No unexpected results were found in the examination of collision data by month except April
showed a fatal collision to collision ratio almost twice that of any other month. Perhaps this
is the result of many inexperienced boaters doing their first boating of the yeor in April when
low water temperatures can turn a collision into a fotal accident. Another possibility is that

this result is just the result of random sample dcta fluctuation.

Finally, classification by number of people on boord showed no unexpected results other than

what could be explained by random variation,
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; 4.0 CAUSE SUMMARY — 1975 IN-DEPTH INVESTIGATIONS

% Ecch of the ten collisions investigated in-depth was coded for cause by three coders, using |

the collision coding tree shown in Figure 1 and tie stressor/human engineering questionnaire

i i Gl tiE

shown in Figure 2. Data for each boat involved in the collision were coded, as opposed to

the data for the collision itself, so the number of data points becomes fifteen rather than ten

L

F because five of the collisions involved two boats.
RESULTS OF 1975 IN-DEPTH INVESTIGATIONS
Cases % of Total
The boat was underway 14 93
The operator tried to take an avoidance action 5 33
f ~ he made an iinproper respanse ] 7
- he didn't see the other boat in time 4 27
The operator did not try to take an avoidance action - 60
- he saw the other boat but didn't have time to try to .
7 avoid the collision ] . 7 i
~ he didn't see the other boat: j
- because he wasn't locking 3 20 %
1
- because his vision was obscured 3 20 j
- f
- because the other boat/object wasn't visible 2 13 %
The boat wasn't underway 1 7 %
- The operator didn't see other boat because §

he wasn't looking ]

et Sl 2

Two importani peiars may be drawn from the data:

Visibility oriented problems were identified as causing the collision in 94 %

of the cases, broken down as follows:

. he didn't see boat/object in time to avoid it:
but tried to 27% H
didn't try 7%
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% ® ne didn't see boat/object at oll because: :
he wasn't looking 27% 3
his vision was obscured '20% ‘
it wasn't visible “13%
E 2. He didn't-hy to avoid boat/object in.almost 2/3 of the cases. :
E 4.1 Stressors
Human factors end/er stressor:problems of some sort were identified: in.evary collistan investi-
gated. Shock/vibeation, noise, and glare were identified as eing presentiineither unusually
high quentities-or for prolonged-periads of time in 60% of the cases.anch. Exomplessfsitua-
] tions where coders ngreed that o stressor "was present" ore:
‘o The oot wes headed SE for some period of time during -early moraimg-hours
{(of SW in-the ofternaon).
» . The hoat.was o "hot-tod" type without muffiers cntl-hed breen Tunming ot high
speeds for some periods of time (noise, wind (if-no wind. shiékd), -ond vibration).
5 o The aperator had been drinking alcoholic beverages.

: At leost-one of the three were present in eighr of the-tan collisions investigatetl, Seven-of the
3 fifteen operstors were définitely sober. Five 6f them had been drinking. MNone were identifind
: as being legally drunk.

A human engineering problem in the control station was found inaimost hatf df :the ots

involved and seven of the ten collisions investigoted.

A detailed analysis of the strassor problem may be found.in Molume il.; howewer, the ‘ollowing
table is presented on the stressors identified as being present inthe ten invdepth imvesfigations.

Lt Lt
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NOTE:

The sum of yes and no Boat Type

percents sometimes total Y - All Three

less than 1N0% because Open Motorboat Cabin Motortoat |  Sail Types

or unknowns | N=9 : N=3 N=3 N=15
Stressor Yes No Yes No Yes HNo Yes | No

Operator Was Drinking 44% 33% 33% 33% 0 100% { 33% | 47%

Shock/Vibration 56% 22% 100% 0 33% 67% | 60% | 27%

Noise 56% 33% 100% 0 33% 67% | 60% | 33%

Glare 56% 11% 100% 0 33% 33% | 60% | 13%

Human Eng. Problem 44% 11% 33% 33% 67% 0 |47% | 13%

ALL STRESSORS .

(Average of Above) 51% 22% 73% 13% 33% | 53%| 52% | 27%

The vercentages were derived by dividing the number of yes and no answers on the questionnaire

by the total number of boats.

The number of boats in each category wos so small that statistical analyses were not performed.
However, we can note that stressor problems were present in fourteen of the fifteen cells, and
within those fourteen cells stressors were present in a minimum of 1/3 of the cases, a maximum

of 100% of the cases and on average of 52% of the cases. Stressors were not identified os

being present in 27°% of the cases.

When we combine the results of coding the collisions through the coding tree with the results

of the stressor questions, we find that:

1. Visibility problems were involved in 949% of the collisions.
2. Stressors such as alcohol, excessive amounts of shock, vibration, noise, ond

glore, and humon engineerirg problems in the control stction were present

in more than half of the caoses.

The visibility problem ond stressor problem are discussed in depth in Volume I,

N
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4.2 Couses and Stressors — Twenty-Eight Telephona Interviews

As part of the screening process, Wyle occident investigators genercally call victims of several
collisions before deciding on one to be investigatéd in-depth. Therefore, more information is
known about those “in-depth rejects" than the rest of the collisions that have been called in.
Twenty-eight such accidents exist from the 1975 WATS collisionss Causes were identified and
the stressor quastionnaire was completed on each of the twe y-eight collisions in an effort to

determine how much of the stressor ond cause dato could be collected from telephone interviews.

The cause data looked similar to that of the in~depth collisicns; however, the stressor data
included 93% unknowns, The data was compiled from reports of te:ephone conversations with

&
accident victims, Coast Guard personnel, police, witnesses, etc. The purpose of the telephone

calls wos ¥ ask questions fo get enough information to determine if we wanted to invastigate
the accident in-depth,

The conversations were termincted at the point when the investigator mode his decision not to
investigate. In meny coses thot was early in the conversation when he found that: 1; the
witness didn't wont to cooperate, 2} the boat wosn't avdilable, 3} o law suit was pending,
4) etc. For these reasons, many conversctions did not last long enough to cbtain stressor data.
This doesn't meon that stressor informaticn conne! be obtacined through telephone interview

techniques. It means that the purpose of the criginal telephone calls were to set up interviews,
not to ge! stressor informction,

In the future, a telephone based stressor study could bs ~erformed and could have a high
probability of success if it were designed properly. Wyle has the mechonisms available to
perform this sort of study. The nomes and telephone numbers of victims are available from

the WATS accident reporting system, and the WATS comouteri :ed dota system has stressor

dota space availeble.
!

Port of the. Phase Il Collision Research includes an effort to determine if stressors can be

identified in BARs and MIO reports of collisions. Results show that the percent of unknown

answers to the stressor questions is cbout ninety percent.
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CAUSE DATA COMPARISON

A e L A

% of Total
10 In-Depth 28 Colls
This boat underway 93 92
This operator tried to take avoidence action 31 33
This operator did not try to avoid collision 60 46
This boat wasn't underway 7 8
STRESSOR DATA COMPARISON
% Of Total
10 In=Depth 28 Colls
Yes Unknown | Yes | Unknown
This operator was sober 47 27 0 92
This operator had been drinking 33 20 92
This operator wes legally drunk 0 47 97
Ye wris subjected to o high amount of:
- shock/vibration 60 3 97
- noise 60 7 8 90
- glore 60 27 10 90
Human Engineering problem with control station 47 40 8 90
TOTALS 43 25 é 93

No analysis of couses or stressors will be made here since it would be a duplication of materal

in Volume I3, Again, for a complete analysis of collision ceuses and fatigue producing

stressors present orior to those collisions, refer to Volume 1.
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1. How long had this operator been on the woter?  Hns
2.  This operator was: Sober .
3. Had been drinking : |
4, Was legally drunk i '
5.  Prior to the collision, this operator was subjefcted to a high l !
amount or prolonged exposure to:  Shock Nibration ——
6. Noise ' _ : |
7. Glare | 1]
8. Humon engineering problem with control station or controls ‘ ir ;
9.  Just prior to the collision, this operator: Was in proper position ! ! !
10. Was locking away L
1. Was at the helm : : !
12. Made o navigational error. . ! '
, 13. Was operating in a reckless | : :
.{ or malicious manner :
; 14, Signalled other vessel % ;L
15.  If this collision occurred at night, were the light legal on this boat ? l ;
16.  Was this boat priviledged ? Pl
17.  Before the collision, this boat was:  Proceeding too fast for conditions___| 3
18, Out of control ' i
19. . In hazardeus waters L

FIGURE 2. STRESSOR/HUMAN ENGINEERING QUESTIONNAIRE
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5.0 IN-DEPTH INVESTIGATIONS

5.1 Collision Summaries

Collision 1 — Five people picnickec, waterskiied, ond dronk alcoholic beveroges on the bank

of c river for most of the afternoon. It was dark when they decided to go home. Just aofter

f

leaving the picnic sis+ on their way to the lounch ramp, two of the three boats collided. Two

peopie were thrown into the water; one died.

Coilision 2 ~ A runabout hit o bridge abutment at night. The lone occupont was standing

2. 'zz 1ne nelm as he approoched the bridge. When a lorge cebin cruiser appeared to block

the ertire opening, the driver mcde a sharp right hand turn. The boat swerved, he lost his

batence fell to his knees, and was knocked unconscious when the boat hit the bridge .

Collision 3 — Just before down, two men were going down a river in o runabout. They hit
an unlighted bridge abutment. One man was seriously injured.

Collision 4 = A family was on their way home from an evening cruise when their 31 ft (9.4 m)
cruiser ran up onto o lighted breakwater. No one was injured.

Collision 5 — Two soilboots were sailing on opposite tacks on o converging course. Neither

operator sow the other boat because the sails obscured their vision. The boots collided.

Collision 6 — A 23§t (7 m) boat ron up onto o lighted breckwall late ot night. The operotor
mode o navigational error while attempting to enter a harbor. No one was injured.

e ——————— i S o]

Collision 7 — Just before down, o 97 ft (29.7 m) ketch opercting under motor alone we.’
oground on a sendbor near o small inlet. Strong current and wave aoction ccused the boet to
break up. All seven persons abooard the boat were lified to sofety by o Coast Guerd helicopter.

Collisicn 8 — Two small boats were travelling in opposite directions on o narrow winding

creek. They sped around a sherg blind corner and hit each other. No one wos injured.

18




YR I TR

T T

i

ok et e

Collision ¥ — * fone person in a runabout wus pulling o skier and was turned, looking aft,
He hit a johnboat. The schnboat operator was thrown overboard, byt managed to swim to

his circling boat and stcp the engine

Collision 10 — An 18 ¢ (5.5 m) runsbout wos onchored in g tidal bay. The

wind picked up
and caused the water to become quite choppy.

A 28 ft (8.5 m) cobin cruiser ran over the
anchored boct. No one was seriously injured.

19




5.2 [n-Depth Investigation Reports

ACCIDENT INVESTIGATION REPORT
Date of Investigation: 6 June 1975
Dc*= of Accident: 27 May 1975

Investigation: Collision No. 75-01

SUMMARY — WYLE ACCIDENT NO, 75- 166

The cccident reported herein involved a 16 ft runcbout powered by two 135 horsepower out-
board motors and a 7 ft water scooter type pleasure vehicle powered by o 30 horsepower out-
board motor. The type of c~cident was a cellision, resuliing in the decth of one of the two
people oboard the water scooter. During the afternoon of May 27, 1975, five odults (3 males
and 2 femoles) gothered on a sandy river becch area for o picnic and pleasure boat outing.
The arec was located approximately 1,2 mile downstream from o public launch romp where the
involved bocts were launched. The porty continued the beach/water activity until approxi-~

rately 8:15 p.m. During the outing, 3/4 of o “fifth" cf bourbon wos consumed by three of
the people (two people were non-drinkers).

At approximately 8:15 p.m., a ms  ond o femole boarded 6 15 ft «unabout (boat not involved
in occident) and went to the lounch ump. At opproximately 8:30 p.m., the remaining three
people prepared to stort back to the lcunch emp. A male and the remaining femaie boarded
tre woter scooter with the mcle sected in the operator's position. The fincl person (male

owner of the involved runabout) bocrded nis boot. The water scooter got underwoy first ond
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started toward the launch ramp. The runabout got underway shortly thereafter and started

N S8 2
o b ndt g i

back to e !aunch ramp. At approximately 8:35 p.m., the runabout overtook the water

i i ST

scooter and a collisicn occuired. The water scooter was not equipped with running lights.

3 ;

; ! The operator of the water scooter and passenger were thrown off. The owner of fhe runabout, ;

realizing a collision had occurred, turned around and found the water scooter going around in i

circles. He located the female pessenger floating with an AK-1 PFD. The operator could not 3 L

3 be found. The runabout owner took the passenger aboard and returned to the launch ramp ' 1

ﬁ for help. :

: D
The two persons originally in thé party went immediately to the site in the 15 ft runcbout but :
found only the water scooter, still running in circles. They left and returned to the launch

ramp .

é

A bystander (with a portable search light) and the female occupant of the 15 ft runabout

Mt Wiedns

returned to the site but found nothing except the water scooter (stopped). The bystander
f | rode the water scooter to the ramp. The body of the operator of the water scooter was :

recovered by rescue squads at approximately 1:20 p.m., May 28, 1975 (the following day).
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Opercror,

Passe nger

Cperator

Passenger

Cperctor

.0 BOAT OCCUPANT DATA

Boat No. 1 — 7 ft Water Scooter

Swimming Boating
Sex Age  Weight Ability Experience

Formal

Boating - PFD's
Instruction Worn

M 30 175 Good >3yns
21 147 Poor Little

-n

Boat Mo. 2 — 16 ft Runcbout

M 27 180 Good >5 yrs

No No
No Yes
No No

The following is based on several interviews with survivars and with the investigating officer

as well as friends of the group who were on the outing:

16 ft Runabout Operator (Male)

Likes fost boats - Fast cars = Motorcycles = Used to be a Green Beret - National

Guard member - Doesn't drink - Goes away occasionally by himself - Has job - Boat

is rocy = Two 135 Mercs on special modified transom - Two bladed bronze cupped

props set up for top running (~6é' raised transom) power trim - 18 gal, tank ~ Seldom

full because of weight (limits speed).

Water Scooter Operator (Male)

Divorced - Reportedly had "some mental problem” a year ago - Reportedly "drinks

& good deal" - Brought the liquor on the trip = Skiis, swims ~ Had job - Deceased.

22
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Water Scooter Passenger (Female) ]

" Giddy, not too verbal - Appeared very dependent on others for guidance - Overweight,

non-drinker = Can't swim over a “few feet" - Skittish of water and boats - Was wear-

L

ing PFD ~ Wife of passenger in 15 ft boat below.

fa o

15 ft Runabout Operator (Female)

HAAELY bnsr  ae2 arlaewE  (2 8 S D

Married - Operated boat by herself (Husband was at work) - " Good friends" with

husband of water scooter passenger - Extravertish, coy.

LRGP e it

15 £t Runabout Passenger (Male)

Quiet - Husband of water scooter passenger = Quite non-committal about accident -

Admitted drinking, but "not heavily."

2.0 ENVIRONMENT

The sky was clear, the wind calm, sunset was near 45 minutes previously - there was no moon.

The river was relatively narrow, the air temperature estimated at 77 F and water temperature

estimated at 71 F. There were no lights on the shore at the accident site. The water depth

was approximately 80 ft,

3.0 NARRATIVE OF ACCIDENT
3.1 Pre~Accident

During the course of the afterncon of May 27, 1975, five adults and three boots gathered at

st 184, M 03 Pkt St o 2 M L

a site approximately one~half mile from a lounch ramp, intending an outing and cookout.

The three boats and occupants arrived at three different times. Three of the persons involved
in the outing arrived at the launch ramp at approximately 3:30 p.m. These people were a

man (1) and wife (2) and a second female (3) who owned ¢« 15 fr runabout. The 15 ft runabout o :

[

was launched and the three people proceeded t= a locally popular sand bar along the west

bank of the river and prepared to cook (see photograph 1 and Figure | for accident areg).
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The water scooter owner (4) arrived at approximately 5:00 p.m. at the sand bar after the
people already present on the sand bar had spent some time sunning and boat riding from the

sand bar, including two trips to the launch ramp to check on the arrival of no. (4).

The water scooter was ridden by the four as the cookout proceeded. Also, no. (4) had brought

= fift of bourbon which was to be three-fourths consumed by no. 1, 3, and 4. No. 2 did

not drink.

The owner of a 16 ft runabout (5) arrived at approximately 6:30 p.m. Although he knew the
others, he was not a planned part of the original crew. He had heard at the ramp that they
we « there, and came to join them. The next two hours (until about 8:15 p.m.) were spent
listening to the tape player in the 16 ft boat, swimming, eating and evidently, drinking.
No. 5 reportedly did not drink anything.

At approximately 30 minutes after sundown (official sundown 7:56 p.m.), No. land 3
returned to the launch ramp in the 15 ft boat. They sat in the boat "a few minutes" after
which no. 1 went to get the car/trailer to remove the boot from the water. Several other

boats/people were at the ramp.

Meanwhile, during this time, no. 2 and 4 had decided to start back. Nc. 5 had been trying
to get one of the motors on his bout started. (One was running o.k.). The plan had been for
the 16 ft runabout to escort the water scooter since the water scooter had no running lights

and darkness was nearing completion.

P

Gear aboard was as shown in Figure 2 ond the weather as noted in Section 2.0

The water scooter with no, 2 sected behind no. 4 (and wearing a PFD) started to the ramp.

No. 2 said that they had to stand and lean forward to get on plane. She remembaered “looking

back and seeing the 16 ft runabout's white light and front lights - boti of them." She says

she remembers nothing else until back at the ramp.
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Back at the ramp, no. 3 was preparing to remove her boat as soon as the trailer was in the

water, Suddenly, the 16 ft runabout arrived with no. 5 shouting that no. 4 fell off and he
“couldn't find him."

According to the investigating officer and other witnesses, the time was approximately 8:45
p.m. ..."just about good dark." No. 5 had the passenger of the water scooter i2) aboard
the 16 ft runabout. He said, "I was just getting on plane and felt a loud thump. At first

[ though [ hit a log and felt the floor for water. Then I realized that I may have hit some-
thing else and turned around to find the water scooter going around in tight circles. Isaw
something in the water and grabbed." He thought it was no. 4. It was the female passenger
(no. 2). He pulled no. 2 aboard and search_ed and called for no. 4, but found nothing.

Then he proceeded quickly to the ramp for help. No. 2 had been injured as a result of the

collision and was taken to a local hospital by private auto.

3.3 Post Accident )

A bystander left (on foot) to get to o telephone and call the Marine Police. The coll was

received at exactly 9:00 p.m., according to police records. In the meantime, no. 5 in

the 15 ft boat led no. 3 and a bystander in the 15 ft boat back to the accident site. The

water scooter was still going in counter~clockwise circles of about 15 ft diameter. Calls and )
quick search did not locate no. 4. No lights (flash or search) were aboard. The h/o boats

returned to the ramp. No. 3 left to call her husband who was at work (actually or picket
line = company on strike).

*

The bystonder boarded the 16 ft boat with no. 5 with a portable flashlight and again retumed |
to the scene (time, opproximately 9:00 p.m.). The woter scooter was found stopped — no

sign of no. 4, The bystander boarded the water scooter. He found it in gear - forward, with i
the throttle advanced (did not remember how far). After finding neutral, he was able to i
start (pull rope) the outboard after two or three trys. He rode the water scooter back to the

ramp ot a slow speed, orriving ot approximately 9:10 p.m. The Marine Police arrived at
approximately 9:15 p.m,
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f Further search that night revealed nothing, The body of the deceased was recovered
ar the site in nearly 80 ft of water a? 1:20 p.m. the next doy (May 28, 1975), The official

TR

cause of death was listed as “drowning" by the town's elected coroner (a car salesman).

intersiews with the attending mortician yielded the fact that the deceased had a large lump -
han €gg size « on the left side of his face, The area was "considerably swollen." The only

other marks found on the body were drag hook marks,

TR YT T TN G A

The swelling indicated that he had been struck a sharp blew before he drowned. Length of
time to couse the swelling could not be estimated, but the swelling could not occur if he

haz received the biow after death. ' No autopsy was performed.

No. 2 had several bruises on her right arm, right side of her face and a "black eye" on the 3
right side as well as bruises on the inside of her left lower leg. She was “treated and released"
at the hospitol emergency room. !

T T
B i L '

4.0 FAC15> FROM BOAT INSPECTION

7' Water Scooter (Hydro Cycle)

The boat was a 1966 model of the type shown in the reproduction of o later brochure (1972).
The later version has a throttle hand grip which automatically cuts the throttle to idle if
: released. The involved boot had no such safety mechanism. Attempts to contact the nﬁ;au-
| facturer for more details yielded no address or phone number for such a company (Hydro
Cxclé, 215 €. Alma Street; San Jose, California). The original owner of the water scooter
. sc:;d:.that the boat had been sold to the deceased without motor or controls. The deceased
had obtained an old 1953 Johnson and had ir:ialled duol lever controls on the port side in
front of the driver - see Hydro Cycle brochure and photograph 2.

The controls and moior had been removed ui the time of the investigation, but were examined
(see photograph 3). The controls had been sold to o neughbot, the motor stored, and the boat :
taken by the brothet of the deceosed taa city dump. It could nct he locoted. (The boot

p
)
|

photograph is from a local newspaper.)
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The controls were examined after they had been installed on the neighbors boat (photograph 4)
and thev cpparently operated o.k. Further investigation revealed that the control cable«
were not used ia the new instcllation, and that the push-pull cable for the throttle was broken
about 5 inches up the coux covering. Examination of the motor throttle arrangement showed

a "push-to-open-~throttie" arrangement. This means that (with a broken cable) the throttle
cculd be advanced, but would probably not retard.

The boat hull photographs, and the testimony of the investigating officer and the bystander

all indicate that damage was found on the starboard side of the water scooter as shown in
the boat damage sketck (Figure 3).

16" Sidewinder Runabout

Sxamination of the boat showed minor domage on the port bow about 6' oft (see Figure 3). Of
considerable interest was the fact that this small runabout was equipped with twin 135 hp
Mercury outboards with power trim. The transom had been raised to accommodate the motors.
They were each equipped with two bladed bronze cupped props. Twin single lever Mercury
controls were used. Otherwise, the boat appeared well kept and in good working order .

The only exceptinn was that the starboard running light was inoperable (blown lamp). All
steering and engines controls operated properly. However, the controls for the power trims
were mounted on a wooden panel, but were not connected to any boat structure. They were
simply lying on the deck by the operator's right foot. Apparently, the installation was never

completed. The 18 gallon tank was about 1/4 full. The boat was kept stored in o garage at
the owner's fother's home (see photographs 5-8).

5.6 PSYCHOLOGICAL AND HUMAN FACTORS

The following is bosed on several interviews with survivors and with the investigating officer

os well as friends of the group who were on the outing:

According to interviews and one witness, no. 1, 3 ¢<1d 4 hed consumed 3/4 of a fifth of

bourbon in about @ two hour period. Evenly distributed, this would mean 3/4 X 1-25-8—0-5— =3 or

27

G e ot T i O bl

PRI

Mg s da

" i , 5 o 3 "
oo St s L St sl sk i k1l ol " M
l il o A2 i s

i ks G ottt sl




R TG

Lt -

about 6 oz earh, This amounr of alcohol in that period of time (even with eating) couid mean
that all were definitely in ¢ ».00d clcohel content condition which wouid effect their capobil~

ities, and could be os high as *he .10 percent BAC, considered legally drunk in most states.
6.0 PRGBABLE CAUSE OF THE ACCIDENT

«sperating the water scooter in near darkness without lights is certainly a major cause . The
onerator of the 16 ft runabout knew that the water scooter was ahead and that his boat was
faerer, so more care could have bsen given to lockout for the water scooter. Use of alcohol
by no. 4 may have caused him not to look behind or to have reacted improperly (or not at
ali) even if he did see no. 5 overtaking him. He may have turned into the path of no. 5.
Also, since no. 5 was “just getting on plane”, his high trim angle may have made his running

lights hard {or impossible) to see and make his forward visibility obscure.
7.0 DYNAMICS/ANALYSIS OF ACCIDENT

The following is reconstructed from interviews, examination of the boats' conditions, study
of the site and condition of boats and persons involved, and interviews with the police and

mortician.

The damage to the boats indicate that the collision occurred on the port side of the runcbout
and starboord side of the water scooter. The angle of impact was probably nearly head-on
for the water scooter into the side of the runabout. Examination of the site (see Figure 1)
shows the water scooter had to be heading across the river at an unusual angle; perhaps to
get a better view around the bend. .. maybe to get closer to the outside shore where the

water has no shallows.

At the point of impact, the water scooter must have been going ot least 20 mph ... "We had

to lean forward to get on plane." With two people, the boat was capable of at least 25 mph
with the 30 hp outboard at full throitle.
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The runabout was probably at a speed of 18-26 mph. He was just getiing on plane. The

distance troc: the sand bar where they departed would have given him about 300 ft or so to
pick up speed.

The impact velocity was probably quite high (20 - 25 mph) as seen from the damage to the
water scooter. |

Upon impact, the passenger and operator of the water scooter were thrown to their right,
colliding with the side of the runabout ... bruises to \he right side of passenger. Since the
collision was on some angle, the water scocter probably rotaied (yawed) to the left (stem
swung to the right). Both people probably went overboard to the port side of the water scooter.
At this point, the runcbout was out ahead of the water scooter, two people wzre in the water,

and the water scooter was going in counter-clockwise cizcles.

From the final condition of the passenger and operator of the water scooter, the passenger
avoided contact with the circling boat. But, from the facial damage to the operator (which
was on the left - opposite side from the collision), the water scooter agparently ran into
him, rendering him either unconscious or nearly so. He must have survived some period after
the facial blow in order for the swelling to Jevelop, but it is impossible to say how long he

stoyed alive. Apparently, he did not stay on the surface long, since he could not be found
a very short time later - maybe two to three  ~utes,

The possenger was definitely saved by the PFD she wos wearing. The death may have been
prevented if the operator also kad worn a PFD.

The broken throttle cable on the water scooter cannot be explained adequately, If it broke
before or at the time of the accident, the operctor would not have been able to reduce throttle
(ot least quickly). But, the boat was driven back to the ramp and the person doing so saw no

abnormal operation. So, the cable most probably was broken somehow after the accident and
before the investigation.
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Had the woter scooter been equipped with a “dead man" throttle (as later models are), the
‘ deceased may have been saved. If the runcbout had a spotiight, he may have been oble to

see the operotor in the water and save him, but thot is remote.
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TIME SEQUENCE

3:30 p.m. = No. 1, 2, and 3 left launch ramp in 15 ft runabout .
3:35p.m. = No. 1, 2, and 3 arrived ot beach area ,

3:35-5:00 p.m.~No. 1, 2, and 3 engaged in beach activity and beat riding.
5:00 p.m. - No. 4 arrived at the beach area on the water scooter

5:00-6:30 p.m.-No. 1, 2, 3, and 4 centinued beach activity, boat riding, eating, and

drinking.
6:30 p.m. = No. 5 arrived at the beach area with the 16 ft runcbeut.
6:30-8:00 p .m. ~ Party continued beach activity, boat riding, eating, and drinking.
8:00 p.m. -~ No. ] and 3 returned to the leunch ramp in the 15 ft runabout.
8:30 p.m. - No. 2 ond 4 started back to the launch ramp on the water scooter.
8:31 p.m. - Mo. S started back to the launch ramp in the 16 ft runcbout.
8:31-8:32 p.m. - 16 ft runcbout collided with water scooter
8:33 p.m. = No. 2 helped aboard the 16 ft runabout
8:33-8:41 p.m. - Occupants of the 16 ft runcbout searched cnd called for no. 4

8:45 p.m. - 16 {t runabet arrived ot launch romp and no. 2 taken to hospital

8:45-9:00 p.m. - 16 ft and 15 ft runabout returned to the accident area und secrched fer

. Kl L5 WLl

no. 4 ord returned to launch ramp for search light.

9:00-9:05 p.m. - 16 ft runabout retumed to accident site and search was made for no. 4

ool g

using a portable flash light. Water scooter found stopped.
9:10 p.m. - 16 ft runcbout cnd water scooter returned to launch ramp.

9:15p.m. - Marine police arrived at accident site and started dragging operation for no. 4.

1:20 p.m., Moy 28 ~ Body of no. 4 found in 80 ft of water ot cccident site.,

.
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Photogroph 2. Woter Scooter After Accident No. 166; May 27, 1975
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Phatogranh 3. Water Scooter Motor
Photograph 4. Water Scooter Shift and Throttle Controls
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“The Originators of the Sport”

.
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for

o Shift lever ’

¢ Aluminum trim

¢ Polyurethane foam filled . ' o ) . ® Water ski
hull making it unenkable  ° hoy ¥ ougir g ' tow handles
' “l ... T .. e 1%" Marine plywood  ® Telescopic paddle o Self bailing
% DAY WARRANTY = © = 7 : - =

GENTLE AS A KITTEN, , due to Hydro-Cycle's unique design features, With today’s modern,

electric starting engines you can select the right power plant for your family, An easy to reach shift lever for
forward, neutral, and reverse provides quick, ecsy control and may be connected to any standard control
cable. The motorcycle type handle bars that turn the motor give quick, smooth performance. In addition,
ycu have the motorcycle twist grip-hand throttle that provides easy control at all speeds plus, for added safety,
the hand throttle allows the engine to automatically shut off when the throttle is released. The best feature of all
is the price of the Barracuda which makes all this fun yours for very little. Whether it be your first experience in
the pleasures of boating, or as a fun addition to your present cruiser, you will be delighted with its performance.

. PERFORMANCE CHART
Fngine Size No Ruders Approx. M P H No Skiers - Approx. M P -
92 HI : 1AM C
. N 16 . .
S HLE _ Mo C . _ 2
. . Y ’ Ay

13
. i - ‘1
KV - 2 S T
L aerd T “ o . R . . c R4 . ") . . >
Hydro-Cyelis reserves the ncht to mabe chans os o any tioe, wathout notue, in prces, oolors mutenials ogapinent, peeifica
—. hong :',"{ n.w'dv‘lh, and al hrlr!rulntmnv xiuul- 1'<,\<)r-nuk-:: ::np‘nx:..'nn'-;lui\:uth(;ut }ﬁf'f’:;l:'!',‘;"": weh changos o pre vions mads 1
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SPECIFICATIONS DEALFER

Weight:  Approx. 200 lbe. less engine
Width: 60 inches at rear

Length: 0 feet

Height: 28 inches without handle bars
Shipping Weight: 215 lba.

Mazximum Rscommended HP: 35 HP

215 E. ALMA ST.
SAN JOSE, CALIF. 95112
PHONE (408) 293-1021
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BARRAC (]DA with a 35 H. P. miotor gives a lnely ride

at an honest 35 M. P.H. As an added feature the Hyvdro-Cycle “3arracuda” is designed to fit most atanclaxd
motors. Just bolt one on and you are ready for fun. The beautiful all new Hydro-Cyele “Barracuria™ easil
carries two people and tows une or two water skiers. All Hycro-Cycles are made with impregnate:d tun ~2lors
that can't chip or peel. The entire Lull is foam filled for rigidity. plus making it unsinkable. We let you “pick

vour power” for vour own pleasure. No balance j.roblems with this beautv. vour -hier can ciimb aboapd o
the water with no danger of tipping.
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Figure 1, Diagram of Accident Site — Collision No. 75-01




i TR PP

i ————————— " 0

16 ft Sidewinder Runcbout

Bottery
/']3 gal. {uel tank
Bow light
F
'
i
'
!
{ - ~ - —
] - -
} a8
135 ho $
Mercury :
-J
Battery /
Stem light Operator (180 Ib)
7 ft Hydro Cycle Water Scooter
147 b — 175 Ib operator
Possenger Z /
30 hp é g
Motor

A w‘ . fuel tanks

under seat | full, 1 1,2 fuli

Figure 2. Boot Load Distribution At Time Of Accident
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16 ft Sidewinder Runcbout .

Sta. ~ &' from Bow Tip

25"
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7 ft Hydro Cycle Water Scooter
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Partially crushed/cracked area

on starboard bow
§
€50-¢75 3
f: 4! i %
=
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F'igure 2. Damage to Boats: Several Nick Marks Less Than
" Long In Gelcoat At Location Shown on the Water Scooter
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ACCIDENT INVESTIGATION REPORT

Date of Investigation: 15 July 1975
Date of Accident: 6 July 1975

Investigation: Collision No. 75-02

SUMMARY = WYLE ACCIDENT NO, 75-23

At approximdtély 10:30 p.m. on a clear, but very dark, night a 19 ft 1/O bowrider runabout
with one person abbard approached the center spant of a drawbridge. The boat was travelling
at bétween 20 and 25 mph. The operator, who was steering from a standing position in the
middle of the Zompanionway, swerved sharply to starboard when a large cruiser suddenly
appeared fo block the entife bridge span. As the boat turned, the lateral acceleration caused

the operator to fall to his knees, Since he couldn't reacl the throttle or maneuver the boat, it
subsequently collided with the bridge abutment,

The cruiser névér itopped. The bridge oftendant called the Coast Guord, who transported the
injuréd opérafor from the boot to an ambulance,

Although thé insurahcé company hos not made any decisions as of this writing, it appears as if
the boat will be a total lass,
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1,0 BOAT OCCUPANT DATA

N . Formal
Sex Age Weight Swursrrnng Boof.mg Boating PFDs
Ability Experience A Worn

Instruction
M 37 220 Good > 500 hrs None No

The operator/owner of the boat seemed to be of above average intelligence and possessed a
very offable personality. As the son of a Navy officer, he was raised near the water and had
participated in boating oll his life. As a youngster he was involved in sailing in the Annapolis

orea, but now prefers small powerboats since powerboat cruising and fishing may be enjoyed
by all members of his family.

Most of his boating experience was in boats similar in size and type to the one which ne was

driving at the time of the collision. In fact, much of his boating experience was in the
immediate area of the collision.

2.0 ENVIRONMENT

The sky was clear with o few scattered clouds. A new moon mode the sky very dark. The cir
temperature at the time of the accident was opproximately 72 degrees. The water temperature
was also 72 degrees. There was almost no wind and little or no current; therefore, the surface
of the water would have been glassy smooth if there hod been no boats in the area. In

actuality, the weather was 0 good that the operator noticed an vnusually lorge number of boats
on the river for that time of night.

3.0 NARRATIVE OF ACCiDENT

The following narrative was formulated from interviews with the owner/operator, the bridge
attendant, and the marina operator who salvoged the boat.
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3.1 Pre-Accident

The boat owner worked around the house during the day of the collision. Late in the ofternoon,
he picked up his new boat from a local dealer and launched it at a public lounch romp on the
Severn River at about 1800. U;;on reading the engine manual, the owner discovered that he
was supposed to run the engine at various speeds and not keep it at one speed for a very long
time during the first few hours of operation. Since he wanted to take his family for an outing
across the Chesapeske Bay on the following day, he intended to finish the break=in procedure
that night, He ron the boat up und down the Sevem River until 2030, when he drove it

up one of the Severn's tribuiaries to the dock behind his home. He ate dinner and took his son

tc. a snort ride in the boat. After returning his son to his dock, he resumed the break~in
procedure.

He noted that the boat ran well, the steering was easy and did not tend to pull one way or the

other. The controls operated easily. In all, he was quite pleased with the way his new boat
handled.

At various simes during the evening he stopped by friends' houses to show them his new boat.
These people obviously lived on the water on one of the many tributaries of the Severn River.

He commented that there was more than the normal amount of boat troffic, ond that this was
probably due to the unusuclly fine weather.

Just prior to the accident the owner reported that he was heading up river at about 20 mph. He
hod no speedometer aboard, but felt that he was going that fast. He hugged the left side of the
river close to the Naval Academy bulkhead because he wasn't sure how deep the water was on
the right side of the river, He had heard that it was shoaling. Just as he approached the
Severn River Drawbridge, which he had gonc under ot least a dozen times that night, he tumed
to storboard to align himself with the main span (see Figure 1). He was severol hundred feet
from the bridge when he felt that he was properly aligned, perpendiculor to the starboard side
of the span, He headed for the span but didn't reduce the throttle setting. He never did when
going through the bridges along the river, and, in fact, he couldn't have from his position in
the boat.
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He sconned . area behind the bridge for moving red, green, or white lights, He saw none

and assumed that ther- wasn't any other bridge traffic. He was standing in the middle of the

boat between the twe seats ond :teering with his right hand on the top of the wheel. Since the

throttie /shift lever was located on the cocming, he would have had to lean over the seat or

kneel on it in order to reach the handle.

He said that he clways stood in the center of the boat, beside the helmsman's seat when driving

his boats at night. He felt that he had to see over the windshield in order to gain sufficient

forward visibility, To him, standing beside the control station was better than sitting on the top

of the seat back rest because that tended to teor the upholstery.

He saw no boat navigation lights on the other side of the bridga. However, he related that
navigation lights were very hard to see ot this particular bridge because there are so many

waterfront houses, street lights, and automobile lights on the shore behind the bridge.

3.2 Accident

As he was approaching the bridge span, the operator saw a large cruiser approaching from the
other side of the bridge. There were no navigation lights on the cruiser. The cruiser was
coming very fast, throwing an enormous "bow wave, " and was approaching the span at an
angle from this boat operator's left to right. The cruiser continued under the span and this
boat's operator maintcined his course until it suddenly became obvious that the cruiser was not
going to straighten out under the span, but was going to continue a diagonal course under the

bridge and ultimately ram this boat. The operator had only a split second to moke a collision

avoidance decisicn. He said that his options were:

) Turn left and try to pass the cruiser starboard to storboard

° Continue straight and try to shoot the rapidly diminishing gap between the
cruiser ond the right bridge abutment

.

Cuickly swerve to the right in an cttempt to avoid going through the bridge.
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He decided to turn right. He turned the wheel about 1/2 to 3/4 of a revolution. The boat
turned and the lateral acceleration pushed him to port. He hung onto the wheel and fe!l to his
~niees, At this point he must have turned the wheel to the left or possibly let go of it and it

Poaedt

12 the left on its own., He doesn't remember. He does remember looking up, through the

vrindshield just as the bridge abutment was closing in., He was thrown into what he believed to be |

*“¢ ~indshield frame when the boat hit the abutment. The blow to the forehead rendered him

uncenscious, The time wos now Gpproximately 1030,

The boat hed actually taken a zig-zag course turning first to the right, then to the left. It had
gone around the wooden structure that protects the concrete bridge abutment and had bounced

~ 'm¢ back side of the wooden structure. The boat proceeded parallel with the wooden structure
or coproximately 10 feet until it came to the point where the wooden structure passes beneath
e bridge at about three feet from the concrete bridge abutment. The boat shot the gap,

collided with the bridge abutment and remained lodged between the wooden structure and the
abutment,

Meanwhile, the cruiser kept on going. The bridge attendant heard “two or three" bangs and
got up, out of his chair in the control house to check the situation. He saw nothing out of the
ordinary so he went back to his chair, Actually, the toat had collided c. the diagonally
opposite side of the spon from the control tower. About five minutes later the bridge attendant
theard faint cries for help. He grabbed his floshlight and went out on the bridge. Fishermen on
the bridge had also heord the cries for help. The boat was spotted and a quick flash of the
light showed one person in a boat with blood all over his face,

The bridge attendant went back to his tower and called the Coast Guard while the fisherman

on the bridge signalled o nearby boat. Occupants of the boat toarded the stricken craft, heid
pressure on the occupant's head wound and put an AK -1 PFD on him. The PFD was his and was
located on the floor beside him. There were other PFD's in the boat also, actual rumber unknown.
The Coast Guard responded within minutes, removed the operator from his boat and ook him to

a nearby marina to o waiting ambulance. They then returned to the boot and tied it securely
to the wooden structure.
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3.3 Post Accident

The boat remained tied to the bridge for two days. In that time, the three foot rise and fall of
the tide, currents, and the wash of passing boats resulted in severe secondory damage to the
stricken craft, Large bolts that hold the horizontal protective bourds onto the vertical pilings
ground their way through the port side and bottom of the boat. [t filled with water and swamped.
The seot assemblies which the owner reported as not being fastened to the floor, floated away
along with gas cans, PFD's and other loose, buoyant items. The bridge ottendant cailed the
Coast Guard again and reported these items as hazards to navigation. The Coast Guard responded

but didn't find any of the items, Apparently other boaters found them first,

The boat was towed off the bridge ard to a nearby marina two days after the accident. [t is
interesting to note that the boat floated bow up. When towed by the trailer eye on the bow the
boct initially wanted to floot upside down, but as the tow boat picked up speed the beat turned
over on its own to an upright, bow up attitude and proceeded to bail itself. By the time the
salvage party got to the marina the stricken craft was on the surface and was easily maneuvered
into the lifting slings before it could sink again. It was hculed out and at the time of the
investiga‘ion was blocked up and waiting for the insurance company's repair or declare a total

lass decisiorn .

According to the operator, he had consumed ¢ coupie of beers during the day, but had had no
alcoholic beverages that evering. The marina owner said he thought the operator hod been

drinking quite a bit, but wouldn't divuige the source of his information.
4,0 FACTS FROM THE BOAT INSPECTION

The 1975 boat involved in this accident was a 19 ft bowrider with a 120 hp I/O propulsion

system, The 1300 Ib fiberglass hull wes of o semi-v configuration with a beam of 84 inches.

As con be expected, bow domage was the greatest, bu- wos localized and was all above the
waterline, If the boat had been salvaged before a chenge in tide, it would probobly not have
sunk. The wooden structure domoged a four foot section of the port bow while the corner of

the concrete bridge obutment domaged a two foot wide section of the starboard bow.
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The boat itself is lightly constructed with o pop-riveted shoe box type overlapping hul! ro deck 3

joint, Upon impact the pop rivets failed, and the joint opened up for a distance of about six
feet back from either side of the bow.

The deck structure crushed, as did the hull. Since this boat had no secondcry supporting
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structure under the foreward deck area the deck and hull buckled and allowed the abutment to

advance about 1-1/2 feet into the forward portion of the boat. The advancement of the

Al A

abutment into the boat was finally stopped by the horizontal forward seat portion of the deck

structure. The erushing effect of the relatively thin fiberglass structures absorbed the energy

of the impact at a slower rate than if the structure would have been mora solid and may have

e o bt

had an effect on the relatively minor injuries that were sustained.

L b e 0K M

Neither the windshield, its aluminum frame, or the steering wheel were damoged so it was

impossible to determine exactly what the operator hit his head on. ;

YRR

5.0 PSYCHOLOGICAL AND HUMAN FACTORS

The operator was not familiar with the turning dynamics of his new boat. Obviously, he would

o i, . e s ks i

not have turned right to avoid the collision if he thought that the lateral acceleration would
knock him off his feet.

il o e

One could say that he shouldn't have been operating the boat from g standing position beside
the control station anyhow. But was he forced into that by the manufacturer? Meny older
runabouts (back in the wood boat days) had windshields that hinged open. Most quality
cruisers still include opening windshieids forward of the control station. Most contempory
runabou®, hov e fixed windshields. They cre cheoper and iook petter since the frames zan be
thinner and they ccn be curved instead of faceted. So boct operctors must either stond cr kneel

on the seat, or sit on the top of the back rest to see over the windsnield.

If we assume that all controls and display; are cesigned to be optimally ioccted from the sested

position, then they must Le less then optimally located from the standing, kneeling, or sitting on
the bock rest positions. In foct, they a-e

Reaction times cre greotly increcsed,
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In this case, the operator had time and room to turn and avoid the collision. Even though he
was standing he was able to swerve and miss the protruding point of the wooden structure that
protects the bridge abutment. If he could have continued iiis turn he would have avoided the

collision, If he were seated at the time he could have turned and throttled back, There would
have been no collision.

He felt that he was not speeding. Running at displacement speed in a planing boat is frustrating

He couldn'l see well at hump speed. Therefore, he chose planing speed as do many other
operators of similar boats.

He had no spot light to shine chead and, in fact, said that he didn't like to use them because
they affected his night vision. He said that his 360° white light didn't bother him as long as

he diZn't look aft, Then he couldn't see well for a few minutes,

He wasn't wearing a PFD and in fact never wore one; however, he always had one . lose by,
Y Y

just in case. In this cuse he didn't need one because he wasn't thrown out of the boat. However,
if the dynamics of the crash had been just slightly different, he could have been injured,
and tossed out of the boat. Without the PFD he would probably have drowned.

The operator didn't see the cruiser on the other side of the bridge and, therefore, assumed that
its navigation lights weren't on. In fact, the cruiser was heading straight at him. The cruiser

lights, if they were on, were not moving in relatior to the background and, thereforz, blended
in with the many shore lights behind the cruiser.

6.C PROBABLE CAUSES OF COLLISION

The most probable causes of the collision are:

° The operator was proceeding too fast for conditions

The operator was unfamiliar with the dynamics of his new boat, He attempted
to make a hard right turn while standing in the middle of the boat beside the

control station. The resultant lateral acceleration knocked him off his feet.
He then lost control of the boat.
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7.0 DYNAMICS/ANALYSIS OF COLLISION

1) it probably wouldn't have happened if the operator would have been seated in the
proper position. He was out of position because he couldn't see through the windshield.
A folding windshield could have prevented the collision. This could be particularly

effective if coupled with some method to keep the operator in his proper driving position.

2) The control station of this boat is fairly far forward. It would be interesting to study
the effects of lateral acceleration as a result of the fore/aft position in a boat. Perhaps
results of lateral acceleration studies as well as visibifity studies and vertical acceleration

studies could result in an optimum control station location for this type ¢/ boat.

3) The fact that there was no reinforcement structure under the fiberglass skin at the bow
resulted in a severely crushed bow. But the energy absorbing qualities of the crushing
of the fiberglass slowed down the deceleration rate and may have prevenred nore

serious injury to the operator.

4) Operator education stressing speed reduction at night and the dangers of operating a

boat while not in the proper driving position could have prevented this collision.
5) Stricter speed laws could have prevented this collision.
8.0 OTHER PKOBLEM AREAS

A ventilation problem was discovered in the engine compartment of this boat. It had nothing
to do with the coilision, but could have caused an explosion. It might be worth while to check

with the manufacturer to see if this was the only boat produced in this manner.

The hose extending from the transom mounted blower to the bilge was too long and was laying
in the lowest nortion of the bilge. Two inches of bilge water had filled the hose more than
half full. 1t would be entirely possible fo expect a normal amount of bilge water to totally
cover the vent hose, thereby rendering the blower useless. The blower would still run and the

operator would, of course, count on it to do its job. See Figure 3. J
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TABLE 1. TIME LINE OF EVENTS IN THE ACCIDENT

Operqfor arose (1130)
Opened store (1200)

Closed store (1700) -
Dined of restaurant (1730)

Arrived at boat (1815)
Departed marino (1830)

Collision occurred (22:30)
Coast Guard arrived and took passengers (2240)

Coast Guard arrived to pull boat off breakwall (0330)

Boot pulled off breakwall (0430)

Boat hauled out of water (0600)
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it e it e iy T i

A sl R LA o i D i




lon 8 el

ACCIDENT INVESTIGATION REPORT

Date of Investigation: 1July 1975
Date of Accident: 7 May 1975

Investigation: Collision No. 75-03

SUMMARY — WYLE ACCIDENT NO, 75-088

This accident involved one boat colliding with o fixed object. At approximately 5:35 am

on May 7, 1975, two men set out on a fishing trip from a launch ramp located on a river,

The boat was a sixteen foot open fisherman type powered by a forty horsepower outboard
motor. A four horsepower trolling motor was installed on the starboerd side of the

transom. According to the operator, the men traveiled down stream at o speed of 4~6 mph for
a distance of approximately 0.4 miles. The river current was estimated to be approximately

2 mph. The operator and passenger aimost simultaneously spotted a dark object stroight cheod
and only a few yards away. The operator shifted the motor into reverse in an attempt to stop
the boat before hitting the object. The collision avoidence effort on the part of the operator
was too late and the boat hit the object bow on. On impact, the operator was thrown forward
into the steering console and the passenger was thrown forward into the bench seat. The opera-
t- wos 2t injured, but the passenger received severe head injuries, After the collision, the
operator noted that water was coming into the forward section. He moved to the stern which
raised the bow sufficiently to siup the ingress of water. The secondary I mpact with the steer-
ing console causeo the ccble to unwind from the drum disabling the remote steering. The

operator maneuvered the boat back to the launch ramp by holding onto the motor cover.
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3 1.0 BOAT OCCUPANT DATA

3 Formal 4
Ooerator/ Swimming Boating Boating PFD's
E Possenger Sex Age Weight Ability Experience Instructions Worn
1 e M 33 190 Good >300 hrs.  None No

E , Pass. M 68 175 Good >500 hrs.  None No

1.1 Owner,/Operator

From the interview it was apparent that the owner was an experienced boat operator and

fisherman. He had over 300 hours of boat operating experience in the rivers and lakes of

3
4

iouthv estern Michigan. He wes aware o the passenge:'s knowledge of boet handling ond

considered his ability ot least equal to his own.:

The owner was ¢ machinist by trade ond seemed to be of average intelligence . His formal
educction probably consisted of high school with a machinist trade school. He is o subscriber

to a nctional boating and fishing magatine .

The operator's original statements concerning events before, during and after the accident
were very general. Specific details conceming the occident were gained only through

' direct questioning by the interviewers.

1.2 Passenger

At the time of this occident investigation, it was apporent thot the passenger had not recovered
from mental and physical injuries resulting from the accident, which precluded on assessment

of his mental ond physical state at the time of the accident. However, from talking to the

possenger's wife and friends, it is assumed thot he was of normal intelligence and physical
ability prior to the accident. He hod over 500 hours of boating experience in the rivers and

lakes of southwestern Michigan.
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2.0 ENVIRONMENT

The sky was clear and the wind was calm. The air temperature waos estimated at 57°F and
water temperature estimated at 48°F. There were street lights and lighting on commercial
buildings along the west bank of the river, There were no lights along the east side of the
river. Caution tights were installed on the bridge that was being dismantled and according to
the operator were inoperative at the time of the accident. The accident occuired approximately

40 minutes before official sunrise. The woter depth at the accident site was 15-20 ft.

3.0 NARRATIVE DESCRIPTION OF ACCIDENT

3.1 Pre-Accident

The owner/operator of the involved boat and the passenger had knovwn each other for a number
of years and had been fishing together many times. The accident area was a point between
the launch ramp and the fishing location. Both occupants had been past this point by boat

on numerous occasions and were thoroughly familiar with this section of waterway. The
operator had been on vacaticn since April 23, 1975 and hod been past this point to the fishing
location seven consecutive days up until Moy 5. They were aware of the fact that the bridge
was being removed; however, the operotor stoted that the location of obstructions in the

vicinity of the bridge area changed from day to doy due to the dismantling process.

On the day before the accident (May 6, 1975), the operoter (A) contacted the passenger (B)
and set up a fishing trip for May 7. (A) called the local marine weather station and was

briefed on the forecasted weather conditions for May 7. The forecast colled for clear skies,

calm wind ond air temperature in the upper 60's.

A ond B went to bed prior to 11 pm on May 6 and got up ot opproximotely 4 am the next
moming to prepare for the fishing trip. Both men had bredkfast ond A hooked the boat trailer

ro Lis outo 2na drove to B's house, arriving ot opproximately 5 am. The men left B's house

at opproximately 5:05 om and orrived at the launch ramp 25 miles awoy at opproximately
5:35 am,
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3.2 Accident

The boct was lounched and the fishing equipment stowed. Th: tronsom drain plug was instalied
just before launching so there was no water in the boot at the start of the trip, The men left
the lounch area and heoded downstream ot approximately 5:40 am, Gear aboard was as shown
in Figure | and the wecther as in Section 2.0. It was very dark and the only way that A
could keep himself oriented wes by reference to street lights and lighting on commercial
buildings cn the east bank of the river, There we-e no lights on the west side of the river.

The river made o gradual bend to the left from the bridge site, making lights on the east bank
visible when looking straight down the river channel from the bridge site (approximately 1.5
milesd, Tre orillionce of these lights ot o distance of 1.5 miles was not sufficient to silhouette

cn owsiruction in the river channel.

The men trovelled a distance of opproximately 0.4 miles at on estimated speed of 4-6 mph, A
spotted o dork object dead chead and only o few yards distance. Almost simultaneously, B
spotted the object and yelled to A that there was something chead. A hastily pulled the

shift lever toward the reverse position. As the shift lever passed the neutral pesition, it hung
momentarily before going into reverse. The boat impacted the object bow on with A still
working with the shift lever. He was not sure if he got the motor into full reverse before the
impact; however, after impact, he noted thct the shift was in the reverse position. On impact
A was thrown forward into the steering wheel and steering wheel console. The force of his
body ripped the console loose from the boat hull at the oft end, swinging the whee! and
console in a clockwise arc approximately 30 degrees. Movement of the console caused the
stearing cable to unwind from the steering wheel drum disabling the remote steering. B was
thrown forward, face down into the fishing tackle box located on the bench seat immediately
in front of him. The plostic windshield was broken in the center bottom and B thinks he broke

it with his hand when he was thrown forward, but cannot be sure.

Immedictely after impact, A noticed that o large amount of water was coming in‘o the

bow section. He could not see where the water was coming in because of darkness. A moved
to the stern thinking that the bow would come up enough to stop the ingress of water into the
bow. The woter siopped coming in ond A directed his ottention to B, A asked B if he wes
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hurt and B re plied that he would be alright. A could tell that B was injured by his slumped
position over the bench seat and the confusion and non-awareness detectable in his speech.

The motor was in reverse and still running. The bow was pcinted downstream with the reverse
speed about equal to the current, so the boot wos essentially staying in place. A put the

motor in f.uward gecr and started back to the launch ramp sitting astern and steering the boat
by the motor cover. He maintained the fastest speed at which he could control the steering.
After the collision, A estimated that 50~60 gallons of water came into the boat before he moved

to the stern. When the boat came to the launch ramp, A was afrcid if he stopped the boot it

would sink, so he drove the boat up on the concrete launch ramp. Refer to Figure 2 for

sketch of accident area. Photogreph | and 2 show the location of the bridge ot the time of
the accident.

3.3 Post Accident

B was token to a local hospital by ambulonce. 'is injuries were diagnosed to be o broken

nose, lacerations of the forehead, and a bruised right wrist and hand. He was treoted and
released. On the ofternoon of May 7, he was returned to the hospital becouse of brain
hemorrheging. His condition was then diagnosed as brain damage which ccused the hemorrhage .

A subsequent blood clot in the brain and partial paralysis of the right side of the body.

At *he time of the accident investigation, he had undergone two head operations. He cppeored
to be somewhat physically feeble for his size and build and was not very alert mentally.
Although his wife said his paralysis had improved, it was evident thot some poralysis stil!

existed in his right side. A was not injured during the collision.

It is reasonable to ossume that no alcohol was consumed by the occupants prior to the accident.

Wher A was asked indirectly if alcohol hod been consumed the night before the occident, he

voiced an oimost violent opposition to drinking alcohol.
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35¢.m.
5:40 c.m.
5:50a.m.

5:50 - 5:51

é:15¢c.m.

6:35 a.m.

TIME SEQUENCE

Men crose to prepare for trip .

A arrived at B's house with boat/trailer .

A and B left B's house for launch ramp.

Arrived ot launch ramp.

Left launch ramp and headed downstream

Boat impucted steel struciure

A moved to the stern to stop water ingress and started back to
launch ramo.

Arrived back ct launch romp and got in outomabile to transport 8
to hospital.

Arrived ot hospital .
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4.0 FACTS FROM THE BOAT INSPECTION
The boat wos o 16 i '96Y model Sea Numph of welded and riveted aluminum construction. i 3
The boat was powered by a 49 horsepuwz. Johnson outboard motor. A 4 horsepower Mercury :
outboard motor was installed on the transom, starboard side for trolling.
The boat was a typical semi-v bottom cpen boat used almost exclusively for fishing, 1
A 1/4 inch plywood homemade bow cover had been installed by the uwner. The cover 5
extended approximately one-fourth the length of the boat oft, A 1/16 inch thick plastic ;
windshield ond a 1/4 inch plywood sun roof had also been installed by the owner. A ?
trolling motor mount had been installed on the transom starboard side. }
Damage coused by the collision was as follows: 3
3 e
. Lorge dent in arec ot the stem midpoint
. Large hole in bow starboard side
. Steering console torn locose from boat hull ot aft end
°

Plexiglass windshield broken ot center bortom

\ .
i Tl e iyt s e,

The flotation material consisted of a styrofoam block installed under the three aoft seots ot the
time of manufacture.

i .l

There was an open space under the bow seat but no evidence could be found that fiototion

materiol had been installed in that location (which is not unusua! for that age boat). Refer to
Photographs 1-4 for boat deteils.
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3.0 PSYCHOLOGICAL AND HUMAN FACTORS

The sperctor stoted severcl times during the interview that he felt somewhot respo:nible for
‘"e accident, but could not recail anything specific that he should have done differentiy. It
is vary likely that he knew he was going too fast for existing conditions, but would not admit
this even to himself. He was thoroughly fomiliar with the uccident arec; therefore, the un-

lighted obstruction wos probably sufficient justification for him to feel that this was the sole

cause of the accident.

No doubt the homemade plastic windshield restricted the operctor's forward visibility.

+ihetker or not this fact contributed to the accident is unknown.

6.0 PROBABLE CAUSE CF ACCIDENT

The ‘ollowing items are most likely the major factors in cousing this cccident.
) The unlighted obstruction vios certainly @ mejor factor in this occident.
The operator stated that Cocst Guord personnel on duty at the time of the
occident verified that the coution lights on the bridge wzre inoperative at

the time of the accident.

° The boat was probably travelling tco fast for existing conditions. Tha operator
stated that the speed wos 4-6 mph; however, on examination of the bow
damage caused by the impact and calculctions as to the probcble impact velocity,

it is assumed that the boat speed was ot lecst 15 mph. Refer to Appendix A for

calculations.

° There was no spotlight on boord. The operator wcs confident he could avoid

obstructions without a light since he was thoroughly familiar with the area.

. The olexiglass windshield that hed been installed oy the operator proocb'y

impeired forwe:d visibility,
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7.0 DYNAMICS/ANALYSIS OF THE ACCIDENT

The following s cresented, based on the narrotive, the boat load distribution, and knowledge
of the beat characterisiiv.:

From the load distribution, it can be assumed that the boat was running essentially transversely
level with a positive trim angle of approximately 7 degrees. This running angle would allow

adequate forward visibility from the helm under normal lighting conditions. Forward visibility

was restricted only by the windshield aad darkness.

The boat impacted the obstruction bow on and there was evidence that the occupants were

thrown forward parallel with the longitudinal axis of the boat. Therefore, it is assumed that

the boat remained transversely level during and after the impact.

The operator stated that he may have tried to turn the boat to starboard to avoid the obstruction.
The steering wheel was located at knee level to the seated operator which required steering

contro' to be accomplished by grasping the steering wheel on the top portion. The operator's

right hand was on the gear shift at the time of impact. Due to the location of the steering

wheel, it is reasonable to assume that a collision avoidance maneuver requiring a turn of

over 15-20 degrees could not be accomplished with one hand.
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APPENDIX A — PROBABLE IMPACT VELOCITY

Estimation of Relative Velocity ot Impact

The amount of deamage done to the boat structure by the impact appears to be far greater than
what experience tells us con be done by the relctively low velocity reported by the owne:/
operator. This damage consists of the bow structure being collapsed and crushed back to o

permanent set of some 8~10 in. and a railroad tie piercing the front side of the hull about
three feet aft of the bow.

For purposes of estimoting velocity, it will be assumed that the primary impact was bow-on and
that the boat then swung so that the curved front side skin of the toat hit the jutting railroad
tie at right angles so that puncture of the skin was possible. Photogrophs of the damaged bow
indicate that its impact must have been necfly bow=on since the ensuing structural crushing

is roughly symmetrical on either side of the centerline of the boat. If the initial impact were

with the tie, this would absorb some of the kinetic energy of the boat so that the velocity at
impact calculated below would be on the low side.

In order to estimate the speed of the boot at impact, we will estimate the kinetic energy of
the boat ond its fixed contents and equate this to an estimate of the amount of energy necessary

to do the observed structural crushing of the bow of the boat. From this equality, the velocity
as the only unknown can be determined.

Kinetic Energy of Boar cnd Fixed Contents

The boat has been estimated to weigh about 400 Ib. The fixed equipment, including motor at

140 Ib, ond fuel at 90 Ib, is estimated to weigh no more than another 400 Ib. Note that the

operator and passenger are not included in this calculation of kinetic energy since their con-

tribution will be towards o secondary impect, when they are slammed forward into the interior

boat structure, rather than to damcge done in the primary impact.

K.E. = (1/2) MV = (400 - 400)V? /2 x g

=800 V2 /(2x32.2) = 12.422 V2
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Energy Absorbed In Crushing Of The Bow

This estimate will be made by first estimating the force necessary to cause the hull aluminum to
< :s* into @ permanent set condition and then multiply this by the distance that the bow has

been crushed in, Here we cre faced with making reasorable estimates cs to the olloy, gage,

ond temper of the metal plus the geometry of the bow prior to the crushing.

The boat was 15'9" long, 6' 1/2" wide and 2' deep. Then toking the weight of 400 pounds

and spreading it over the surface to be covered, and taking into consideration the concentrotad
weights due to the bow casting, the gunnels, stringers, and motor mounting structure, we find
that this weight corresponds closely to the standard aluminum alloy gage of 0.072". This is

¢ gage that could well be used for a quality aluminum boat. The next standcrd gage higher
0.081" is too thick for the type of forming done in skinning o boat. The next lower gage of

0.063" is a possibility, but if this is the case, the weight estimate for the boat of 400 Ib is
too high.

In order to collapse the bow sufficient force must be applied to couse permanent yielding of
the aluminum over an areo of a curved triangle some 8 in. on a side. See sketch below.

———

7

8

072" /

The area of metal involved would be approximately 3 x 8 x 0.072 = 1,728 in

The depth of collapse is estimated as ot least 8 in,

rhe strength of the aluminum is the next thing to try to determine. Normally, we would feel
that alloy 5052 would be used due to its ready availebility, weldability, and excellent
corrosion resistance to marine atmosprieres. However, the boat shows definite evidence of

structural riveting which could be an indication that it is fabricated from a hect treatabie
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alloy such as clad 6061-T6. If this latter alloy were used, the minimum yield strength of the
material would be 35,000 psi. If ally 5052 were used, the minimum yield strength would

depend upon the \cmoer of the moterial. The relatively gentle curves indicated by the ohoto-

;‘w’,

graphs of the boat would indi~ate that it could be formed out of H36 three-quarter hard moterial

which has ¢ minimum yield strength ot 22,000 psi. However, it is more likely that H34 half

TIPS T I

hard material, which is common in the boat building industry, were used which has @ minimum

e Tt

yield strength of 20,000 psi. It is possible but not so likely that H32 quarter hard motericl

were used in which cose the minimum yield strength would be as low as 16,000 psi. A boat

builder would normally only use H32 if rather extensive stretching or forming were involved.

To be somewhat on the conservative side, we will use the 16,000 psi figure so that the energy

™ . actakihd it

absorbed in crushing the bow of the boat would have been epproximately:

1.728 in? x 16,000 Ib/in? x 8 in/12 in/ft = 18,432 ft-Ib i
: Estimation of Velocity Based Upon Above Assumptions And Numbers 3
i

El

i

Equating kinetic energy to energy absorbed, we find: !

]

12.422 V= 18,432 ft/Ib

V2 = 18,432/12.422 = 1484 f¥ /sec? L

V = 38.52 ft/sec =26 mph %;

Accuracy Of The Above Estimate 3

|

If the obove is on the low side, it could be due to our choice of a low strength alloy where a ]

higher strength one was cctually used. This could raise the velocity by the square root of the

relative yield strength of 35,000 vs 16,000 psi or up to o velocity of 38 mph.

If the gage of the metal were lower, soy, down to 0.052 in. thickness, this would be two

standard gages lower than our initial estimate , the velocity would go down to somewhot above
22 mph.
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If our weight estimates are off by o factor of two, the velocity would go down to 18 mph or

up 10 somewhat below 37 mph.

I* s 2i*“icult to tnink of any combination of effects that might reduce our estimate to as low
os 15 mph.

PREPARED BY: Dr, C. M, Tyler, Jr.

Structural Analysis Group

Wyle Laboratories
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ACCIDENT INVESTIGATION REPORT

Date of Investigation: 22 July 1975
Date of Accident: 5-luly 1975

Investigation: Collision No, 75-04

SUMMARY — WYLE ACCIDENT NO, 75-327

At 2145 on a relatively clear but moonless night, o fomily and friends oboard o 31 ft cruis~ _:
ing powerbout were returning to their home port after a four hour evening cruise. The owner/ E
operator, who was quite familiar with the configuration of the aids to navigation in the harbor % 3
entrance, misjudged his distance off shore, couldn'i locate one of the flashing lights, and while - 4

searching for it, ran his boat up onto the end of o breakwater. The boat came to rest atop of

the breakwater about 10 ft from the light that he never saw .

No one was injured and the boot was pulled off of thz breakwater within hours after the accident. :
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1.0 BOAT OCCUPANT DATA

Formal

oo Swimming Boating Booting PFD’'s

e wex  ‘Age \Yeight Apility Experience  Instructions  Worn
3 - perate M 42 187 Good 500 hrs No No
3 - lgsenger F 30 100 Con swim some No No
F Passenger F 41 145 Can swim 500 hrs No No
i Passenger F 10 60 Fair not much No Yes
Passenger M 33 175 Can swim some No No
Passenger F 20 120 Can swim some No No
i Pcssenger M 10 60 Can swim yes, with No Yes
: parents

“e¢ . ner ‘operator of the boat had been boating all of his life in the créa of the accident.

T T

*. ~waed his present 21 ft powerboot for three yeors and prior to thot, owned o similor

Lt

tized powerboot. Owner modificotions to the boat were expertly made with accessibility and

s o ————————t

et v s . sklbal

maintoinability in mind. In general, the boat had been meticulously cared for and was in

showroom conditicn.

It was evident that the owner was sofety conscious and experienced, For instonce, he hod modi-
fied his cockpit luzerette with hooks thot ollowed him ro hang all lines, fenders, spare anchors,
ond spare parts such as shockles around the perimeter of the hatch in such o way that they were

instantiy available and wouldn't foul each other.

He is an established business man in the community in which he does his booting and is known

as ¢ "non-drinker."

g | bk
ol il Pl e

Other occupunts of the boat included the owner, operator’s wife, another couple, o 20 yeor

il ol

old girl, and two ten yeor old children, one of which wos asleep in the forward berth ot

the time of the cccident.

2.0 ENVIRONMENT

pap—_—

The night of the accident was very derk. It wos partly cloudy with no moon. The temperature

was 73 degrees, the wind was blowing ot about 7 mph, ond the seas were calm, Storms were
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forecast for later ihat night, and, in fact, just ofter the accident the winds began to build.

However, the storms never materialized.

Several other boats were in the immediate orea, The operator of one of the boats claimed

that he tracked this boat right into the breckwall, knowing that the boat would hit it.

ww e e, YN A A ST Y

The horbor was morked by four lighted aids-to-novigation that could be easily seen if back- }

ground clutter were not present. However, fishermen with ianterrs were on the breakwalls,
o lighted municipal parking lot and o well-lighted marinc were in the background, This

created a clutter of multi-colored lights which made it difficult o distinguish the flashing

Ll

lights of the navigational aids.

3.0 NARRATIVE OF THE ACCIDENT

The foilowing narrative was formulated from an interview with the owner/operator, the Coast

8 e e bl i

; Guard Officer that rescued the occupunts and the boat, and the manager of the boat yord

i that is repairing the boat,

0
D T

‘ 3.1 Pre-Accident

or

i Rl

The owner slept until 1130 wnich is his normal habit since he operates a store that opens

at noon. He tended the store until 1700, at which time he closed the store, weat home,

picked up his family, went to o local restaurant for dinner, ond went to the boat. The other

guests convened at the boat and they depcrted for their evening ride ot about 1830, They

S TN U D TG T ETE UL L R
o Sl

cleared the harbor and proceeded west along the shore tc the next horbor inlet, a distance of

Akl Rbld

cbout 15 miles. They entered the ha:bor and cruised up the small river os far as o boat of

their size could go, turned around, and cruiz2d back out into Lake Michigan. By this time

i M o

it was dark. The owner opened up both windshields to their wide open position. He always

did that while travelling ot night to increase his visibility . He proceeded east on the

i o bl i

appr oximate reciprocal of the course he had made ecrlier that evening. The boat was running

on plane with both engines turning 2300 rpm. The night was dork, but the water was relatively

flat since there was an off-shore breeze. In all, it wos ¢ very pleasant night for boating. '
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Upon approaching the harbor area, the owner/operator siowed his engines to 1500 rpm. The

b~at dropped off plone ond ~roceeded at about 6 to 7 mph, The owner, familiar with the harbor,

decided to enter it from the west instaad of entering it through the channel marked by the
liM«se on »ne side ond a flashing light on the other. The way that the operator chose to

@atr tre horbur is not wrong, nor is it unusual, since there are two openings in the breskwalls.,

In order to enter the harbor from the way he chose, one must locate the flashing white light on the
west end of the breakwall and proceed into the inner harbor on a path between the white light and

the shore.

The ovnar/operator cHemoted ‘o locate the white light from his position at the helm inside the
deckhowse. He zouldrr. He mentolly computed his distance off shore ond thought that his
Afacd woold fecd him between the white light ond shore. He then located the red flashing light
0n the f=: end of the breckweil and continued fo search for the flashing white light on the neor
end of the breokvall, He told his passengers to look for it, The time was 2145, He was

in the middle of ottempting ‘o explain the siruation to a female guest stonding beside him, ond
his wi' standing on the other side of the female guest, when he saw o cement structure about
30 feet it tront of him, At that instont, the male guest, who was sitting on the foredeck,

jumped up ord woved his arms in such a way as to tell the operator to tum to the right, The

owner,/ operctor spun the wheel sharply to the right, but it wes too late.

3.2 Accident

The boat ron up onto the slanted end of the breakwall and came to rest in c bow up cttitude. It
then listed to starboard until its starboord chine contacted o large rock just under the water ot
the end of the breckwoll. The siiding door in the cabin rolled shut due to the force of gravity.
The owner ottempted to open it, but couldn't, He then shut down the engines an< instructed
evaryone to exit the boat through the forward hatch and climb ro sofety on'the breckwall. The
people on the foredeck climbed down !o the breckwall, He colied the Coost Guerd on his VHF

radiotelephone, ond, cfter communicating with tham, exited the boat. Upon exiting the boat,

he faund that the boot wos anly about 10 feet oway from the white ficshing cid-to-novigotion
thot he had been secrching for,
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He quickly surveyed the boat, found that the starboard aft - rner of the cockpit was only
inches above the water and decided to tie the boat to the lighthouse to prevent it from sliding
back into the water. The Coast Guard came and took everyone aboard their boat except the
owner/operator who said that he wouldn't leave his boat alone at night for fear that scavengers
would surely strip it by morning. He requested that the Coast Guurd find some way to get the
boat off of the breakwall before the water got rough due to the storms that were supposed te

pass through later that night.

3.3 Post Accident

The Coast Guard personnel took everyone but the owner ashore. The c.wner boarded his boat
and plugged up the cockpit scuppers to attempt to keep as much water as possible out of the
cockpit. He then surveyed his running gear and found that the port propelles was out of the
water and appeared to be undamaged. He started the starboard engine and attempted to back
the boat off . It wouidn't budge . However, he nc+'ced no vibrations and essumed that the

starbocrd running gear was undamaged. He waited for help.

The Coast Guard returned several times and finally came out with two boats with the intention
of pulling the stricken vesse! off of the breakwall. Bridles were wrapped around the b. 1t in
two directions. One rescue boat was positioned directly uft of the stricken vessel while the
othzr was positioned at 90 degrees to port, The boat on the beam pulled first which righted
the stricken vessel, then the other rescue boat pulled it off of the breakwall, While backing
off of the breakwall, koth propellers were damaged as were the rudders, one rudder stuffing
box, the shafts and the struts. The owner, who was on board with one Coast Guardsman,
checked for leaks and found thut the port strut bolts had been pulled out, Water was entering
through the strut bolt holes. The owner got some towels, placed them over the strut area and
request ~d that the Coast Guardsman stand on the towel. He did and the leak stopped. The
boat was towed to a local marina, where arrangements had been maae for immediate hauling.

It was now approximately 0600.

The owner/operator had nothing but praisa for the Caast Guard. They were on the scenz
within minutes after the distress call and the ingenicus boat resct« operation was considered

to be uoove and beyond tha coll of duty,
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4,0 FACTS FF.OM THE BOAT INSPECTION

The 1972 boat was a well designed and built fiberglass powerboat. Designed as a sports cruiser 1
with deep-v hull, it had sleeping accommodations for six, a galley, dinette, head, and salon ]
area. The control station was located in the salon on the port main bulkhead. - A fishing cockpit
was aft, accessible through a sliding glass door, A flying bridge was not installed. The hull

o5 hard chined and of warped plane configuration with o deep forefoot and very shallow vee

boftom oft, The hoat was powered with twin inboard gas engines with 470 combined horsepower.
Manufacturer's literature shows the length to be 31' 0", beam 11' 3-1/8", draft 27-3/4", and
the displacement 11,000 pounds.

Most of the damage was in the process of being repaired when the boat was inspected. A one
foot se .ion of the stem just below the waterline was damagnd. The fiberglass laminate was
crushed, but did net open up. The crushed material had been ground away and a potch had
heen installed, Several nicks and scrotches had been ground down on the hull bottom and
chine, and were awaiting patches, The shatts had been pulled, new struts, propellers and
one new rudder and stuffing box obtained. Hull damage around the port strut and rudder
stuffing box had been repaired.

The boot sustained surprisingly little domage. This may be due to the rugged hull construction

techniques used by this manufacturer,

5.0 PSYCHOLOGICAL AND HUMAN FACTORS %

This seems to be a case of operator disorientation as well as questionable effectiveness of our :

present aid;~to-navigation system,

First, the operator mentally positioned himself several hundred feet closer to shore than he

actually was. With this in mind, it is possible that he was visually searching in the wrong

direction far the white flashing lighi marking the near end of the breakwall. Considering :
that there were so many iights in the background, it would have been quite difficult for the
operator and his guests who were also searching for the light, probobly in the direction that the

operator was looking, ta see the light which flushes for a one second interval every four seconds,

— —— - % S i
"

When he was vary close to the light, the spercior couldn't see it because of the long overhang

of the cabin top, The lighr wos above him, This does not explain why the twe people on the

foredeck didn't see it,
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During the first phone call to the owner, his brother was contacted and said that the light was
out. In fuct, he said that it was out for several minutes after the boat hit the breakwall, It
then resumed its normal flashing pattem, His brother was not on board ot the time, Later,
when the operator was contacted by phone, he said that the flashing light was aligned wiil
the light house and, therefore, was not visitle. However, during the interview, he drew

his probable course on a chart as well as the one he thought that he was on. No mention was
made of the alignment problem and the courses were not drawn parallel to a line through the
two lights. Apparently, he had been thinking about the accident situation and discounted the
possibilities that the light was out or placed in a position where it could be obscured by the
lighthouse . He had realized that he was at‘fcult, not the light, and admitted to having made

a judgment error concerning his distance off shore,

But in defense of the operator, as well as the many others who have made navigational errors
while entering inlets, the present flashing aids to navigation do tend to blend into the brightly
lit harbor backgrounds found at most of the inlets making the identification of the aids to

navigation quite difficult, if not sometimes impossible. This will be discussed further in

Section 7.0,

It is interesting to note that the bow watch motioned to the operator to turn right, He responded
by spinning the wheel to starboard. But he was going slow. That boat manufacturer installs
very small rudders, which work well ut high spaed when the propellers are thrusting plenty of
water past them, but are relatively ineffective at displacement speeds. If the operator

would have known that and would have pulled the shift levers into reverse and advanced the
throttles instead of attempting to turn, the collision could have possibly been avoided and

probably, even if the boat would have hit the breckwall, the damage would have been less.
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6.0 PROBABLE CAUSE OF THE COLLISION

The operator misjudged his position, thinking that he was several hundred feet closer to shore
than he actually was. Iristend of stopping when he couldn't locate the light thet marked the
near end of a concrete breakwall, he continued towards the harbor and uitimately collided

with the end f the breakwall.

7.0 DYNAMICS/ANALYSIS OF THE ACCIDENT

In order to avoid this type of accident, boat operators should be taught to stop whenever the
oerceived situation is not totally clear and understandable . In this case the collision could have

ecsilyv been avoided by utilizing such a technique.

Additionally, harbor charts should show a picfu;e or sketch of what the light configurations
vhould look like when approached from the proper angle. The "Yachtsman's Guidc to the

Bahomas" has used this technique for years with great success (see Figure 2).

Thought should also be given to meking a study of the odequacy of the present system of
lighted aids-to-navigation, Perhaps background clutter has become so dense that our cids are
no longer adequate,

The marina manager, also a licensed charter fishing captain, said that many boaters on the
east side of Lake Michigan run upon the south breakwalls because they locate the main white
light that marks the outer port side of the inlet, then look for a red light to starboard. If they
are approaching from the south, the red light is aligned with the white light and is not seen
because they aren't looking for it there. Tlie second red light is spotted and assumed to oe
the one marking the end of starboord breakwail. They oroceed towards a spot between the
two lights and hit the breakwall. (See F'gure 3,) This type of accident can be avoided by
making the outer red light significantly different in appearance from the innar red light.

Suggestions have been made concerning the use o” high intemsity quick flashing lights similar

to those used to mark airport runways and aircraft at night, If the first two lighted aids at

each inlet were of this type, they may provide a mere visible target to shoot for. This eccident
might have been avoided us well os at least haif o dozen siinilor ones that were reported this

year if the operatar had been sure of his position relative to the entrance of the inlet.
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1200 _}

1300 _|

1400 _|

1500 _]

1600 _}

oo T

1800 |

1900 _|

2000 _|

2100 T

2200 _|_
:E__\_
T~

2300 | _
1

2400 1

TABLE I. TIME LINE OF EVENTS IN THE ACCIDENT

Arose and worked around house (1000)

Picked up boat (1630)

Lounched boat and ron it up and down river (1800)

Stopped for dinner (2030)

Took son out in boat (2130)
Took son home (2200)

Bridge tender heard "bang" (2230)

Bridge tender heard "help” (2235)

Bridge tender found wreckage (2238)

Called Coost Guard (2240)

Fishermen boarded boat ond administered rst aid (2245)

Coast Guard arrived on scene (2305)

Victim placed in ombulance and token to hospital (2315)
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Figure 2. Example of Sketch (or Photograph) Technique to Show Configuration }
of Prominent Landmorks when Entering Inlets or Herbors
{from "Yachtsmon's Guide to the Bohamas")
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; Figure 5. (Top) - Control Console
(Bottom) ~ Visibility From Helm (Note Windshield in Up Position)
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Figure 6. (Top) - Breckwater at Dusk
(Bottom) - Brekwater - Inner Red Light in Foreground
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ACCIDENT INVESTIGATION REPORT §
Dates of Investigation: 21 & 22 July 1975 b
Date of Accident: 16 July 1975 I

Investigation: Collision No. 75-05

SUMMARY — WYLE ACCIDENT NO, 75-359

Two soilboats, a 30 ft cruising sailbéat ond o 12 ft day soiler, were sailing to windword on
opposite tacks on a small loke, They were on collision courses. Neither operator sow the

other boat becouse their sails were obscuring their view. They uitimately collided with each
other.

The weather was cleor, the wind was brisk. In generol, it wos a perfect day for a sail.

The 30 ft boat on <tarboord tack hit the 12 ft boot broodside and copsized the 12 ft boat.
The operator of the 12 ft boat sustained a minor focial laceration. His boat sustained some

fibergloss domage, a froyed shroud and o bent mast, The 30 ft sai lboat sustained minor
gelcoat scratches.
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1.0 BOAT OCCUPANT DATA

30 ft Sailboat

' Formal
Operator/ Swimming  Boating Boating  PFD's
Passenger Sex Age Weight Ability  Experience  Instructions Worn
Operator F 28 135 Fair to good Over 500 hrs C.G.Aux No
Passenger M 28 150 Excellent  Over 500 hrs C.G.Aux No

This couple are married and have no children. He mc.xages a large tire and applionce store and
she teaches school. They live in a nice house in an upper middle class section of town. He has
owned sailboats for many years. He alse had much powerboat experience, including boat
handling experience during his four year hitch in the Coast Guord. She is a recent convert
from powerboating with her parents, She has been soiling for two years. They both entered the

C.G. Auxiliary boating safety course but never completed it, It was aimed ot powerboats ond
they lost interest.

12 1t Sailboat

Formal
Swimming Boating Booting  PFD's
Operotor Sex Age Weight Ability Experience  Instructions Worn
Operator M 15 155 Excellent, Syrs~ No No
holds junior  mostly
lifesaving soiling
certificate

The operator was o very nice young man from an upper middle closs family. He was intelligent
and very co~cperative. His grandfather owns a large racer=cruiser type sailboot and campaigns
it in mary of the Greot Lakes roces. This operator works as foredeck crew for his grandfcther

und obviously loves to sail, He wos knowledgabie of the boat, its ports, sailing, and appeared
to know tne rules of the rocd.

2.0 ENVIRONMENT

The day was sunny, the temperoture was in the 80's, the wind was out of the southwest at cbout

15 mph ond there was about a 6 inch chop oi: the small lake just inside the inlet to Loke Michigon.
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3 Several other boats were in the immedicte vicinity, in fact one other 12 ft boat just missed
= colliding with the 30 ft boot.

3.0 NARRATIVE OF THE ACCIDENT

The following narrative was formulated from interviews with the operotor of the 12 ft sailboat,
the operator and passenger of the 30 ft sailboat, and the local Coast Guard representative.

3.1 Pre~Accident

3.1.1 30 ft Sailbaot

The operctor got up late because it was her doy off. She did some furniture refinishing around
the house while she woited for her husband fo return from work. He worked from 0800 to 1200
thot day, They ate funch, did some errands and omrived ot the boat ot about 1430 in the after-
noon, Tﬁfy cleared the marina entronce under power, shut off the engine ond bc:gon to tack
down the lake towards the inlet (or outlet) to Lake Michigon. They only have two wils, a
mainsail and « 130 percent averlapping genos. When they are close hauled, the genoa is
sheeted inside the life lines ard sweeps the deck. There is no way of sesing forward under the
gonoa. The operator was sected to porr, her husband to sturboard in the cockpit. Just pricr
to the collision, they were on starboard tack. The genoo wos to port directly in front of the
operator .

3.1.2 12t Sailboot

The operator of the 12 ft boot played kickball in the morning. MHe ran the rescue boat in the
sorly part of the afternoon for a ladies roce ot the sailing club and decided to go sailing with
two of his friends. While still in the rescue runabout, he picked up his boat off the beach at
the siling club ond towed it to his friends’ house obout two blocks away and on the waterfront
directly ocross the sireet from his house. This wos done so that he woulca't have to carry his
sails from his house to the sailing club.

He returned the runabout to the sailing club, come bock to his friends’ house, rigged his boot
while his friends rigged theirs ond took off on a port tack ocross the lake,

It wos o brisk wind for a 12 ft sailboot. In order to keep it upright, he had to hike out. Since
the boot was not equipped with hiking strops, he hooked h.'s left foot under the forword thwart.
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The boat did not have a hiking stick on the tiller, so he put his right foot over the tiller and

steered with his ankle. The jib sheet was cleated to leeward and he held the mainsheet with
both hands. He was not wearing a PFD, but had two in the boat.

His friends were both much lighter than he was and in fact, together weighed about as much

as he did. They were also hiked out and were to leeward and ahead of him as they approached
the middle of the lake.

His jib was cut low and didn't have a window in it. The boom was also quite low. He
couldn't see under it,

3.2 Accids_r}_t

The 30 ft boat was on starboard tack and on ‘a collision course with both 12 ft boats which were
on port tack., The operator of the 30 ft boat saw the 12 ft boat with the two boys in it just os
it approached the port side of her boat on a collision course. The rules of the road state that
the starboard tack boat should hold course and speed; however, in an attempt to avoid a
ccllision with the first 12 ft boat, she turned upwind. Apparently, the boys saw her at the
same instant and bore off to pass behind the larger boat, Just as the little boat was passing
behind her boat, she saw the sails of the other 12 ft boat directly in front of her. She again

turned upwind, but it was too late. The two boats collided, The bow of the 30 ft soilboat
hit the starboard side of the 12 ft boat,

The boy never did see the 30 ft sailboat prior to the collision. In fact, the impact was so

light that he never felt it. According to him, the boat suddenly capsized to windward. It

wasn't until ofter he surfaced that he saw the larger boat and knew that a collision had
occurred,

The capsized boat passed alongside of the port side of the larger boat. The mast was out of
the boat and was bent. The boy was swimming beside the boat and appeared to be unhurt.
Aboard the 30 ft boat, the husband took the helm and kept the boat headed to windward while
the wife quickly lowered the genca. They then started the engine and called the Coast Guard
on their VHF radio telephone . They circled the 12 ft boat until the Coast Guard came ¢n the

scene.
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Meanwhile, the boy was swimming in the water, without a PFD, and was attempting to
straighten out the rigging which was lying on the surface. He righted the boat, took the
+ jib off of the forestay, ond wrapped the mainsail around the most. He then osked his

friends to soil back o their house and get their father's runabout to use as a tow boat.

3.3 Post Accident

Since the collision happened within o few hundred feet of the Coast Guard Station, they were
on the scene within minutes ofter the mishap. After questioning the occupants of the 30 ft
boat, the Coast Guard ollowed them to go. They returned to their marina, They boy didn't
want the Coast Guard to tow his boat. He preferred to tow it, using his friends' runabout .
He towed the boat to the Const Guard Station where it was pumped dry, He then towed it

across the lake to the sailing club.

The boy ceceived a minor laceration on his forehead and cheek. It appeared that a shroud
hit him in the face ot the moment of impact.

4.0 PACTS FROM THE BOAT INSPECTIONS
4.1 30 ft Sailboat

This was a fairly new boat of a recent design. The boat was intended to be used as an off-
shore racer/crulser. The cockpit and helm is located all the way oft but visibility over the
bow was good for this size soilboat since the cabin structure was very low. The present

owners don't race the bost. They only use it for cruising.

v

The boot is 211" long, has a 9'6" beam, o droft of 5'3" and weighs 8,000 Ibs. Rated sail
area is 399 square feat.

Damoge as a result of the collision included on dbrasion in the gelzcat on the stem Just
above the waterline. The scratches were only o few thousandths deep and could easily be
removed with some wet sanding and polishing.
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4.2 12 ft Sailboat

This boat is @ small one-design class boat of the type that has been used as junior training
boats by many yacht and sailing clubs throughout the country. It is lightweight, inexpensive,
is fairly stable, and is @ fair'ly good performer. The local sailing club had o fleet of these

boats. The kids raced them throughout the summer.

The boat is actually 12'4" fong, has a 5' beam, draws 5" with the centerboard up, weighs
285 b, and has 90 ft of sail arec.

Impact occurred at two places, The first impact was between the stainless steel bow pulpit
on the 30 ft sailboat and the starboard shroud of the 12 ft boat. The pulpit hit the shroud
about 5'10" above the waterline or about in' the middi2 of the shroud. The 1/8" stainless
steel shroud was displaced and actually frayed at the point of impact, The associated com-
pression load on the mast caused it to buckle. Minar scratches on the mast in the vicinity of

the bend indicate that the bow pulpit may have niude contact with the mast olso.

The stem of the 30 ft boot also made contoct with the starboard gunwale of the 12 ft boat abeom
of the mast and just forward of the thwart, The gunwale collapsed. The fiberglass hull ripped
open for about 7 in. below the gunwale, but returned to its natural shape after the impocr,'
leaving only a crescent shaped crack showing. All hull damage was above the waterline, The
fiberglass deck and coaming structure was also damaged. The owner intends to secure the

services of a local fiberglass expert to patch the hull and deck.

5.0 PSYCHOLOGICAL AND HUMAN FACTORS

Both operators were blinded by their sails. In the case of the 30 ft sailboat, the deck sweeping
130 percent genoa extended from the stemhead along the port gunwale to a position about 1/2
of the boat length oft of the stem, Visibility was obscured in this area,

Both the jib and the mainsail obscured the visibility of the 12 ft boat operator. In addition,
a good portion of his attention was taken up by the balancing and steering tasks as he hiked
out over the weather gunwale, He had to hike to windward to keep the boat upright. The
boat didn't have hiking straps, so he had to hook his foot under the thwart to keep him from
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falling overboard. When hiked, he couldn't reach the tiller so he hooked his right ankle
over the end of the tiller and steered by bending his knee. Both hands heid the mainsheet
and in fdéf, it woy the mainsheet that kept him from falling out of the boat, So much of his
effort was spent bidlaricing and steering thot he probably spent very little effort in looking
where he was gding. In fact, he was stuck in one position. He couldn't move forward to
look around the jib becouse he couldn't take his foot off the tiller. He couldn't move

aff to look behind the mainsail, because he would fall out of the boot if he took his foot

out from under the thwart. He couldn't move into the boat and fook under the boom, because

the shift in weight would cause the boat to capsize.

4
4

He depend;d on other pecple seeing him and avoiding a collision with him, In addition, the
saerotor of the 12 ft boat was fatigued. He had been exercising in the sun for over 5 hours.
Th  Jlts of recent studies show a significant decrease in boat operator performance after
Léing exposed to suri, glare, vibration, noise, etc. for a three hour period. Therefore, we
cdn assumeé that hé may have made less of an effort to see around or under his sails at this
particuldr time because of his level of fatigue.

Howevér, the cperator and passenger of the 30 ft sailbeat were akie to move about at will ard
wére relatively rested, The operator could have leaned back and looked around the outside
of the gerioa, The possenger could hWave gone forward end surveyed the area oheod from time
to time. If the operator would have coordinatsd leaning back and lovking forward with o
quick fu;ﬁ to windward from fime to time, she would probably have seen the small boot and
could have avoided the ¢ollision,

But she was ¢losehauled on starboord tack, ard, therefore, had right=of -way over al! other
baeats pﬂvér or sail, Knowing that one has the right<of~way over all others can sometimes
lead to complacency or dat least the secure feeling that everyons else will get out of your way.
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6.0 PROBABLE CAUSE OF COLLISION

Both operators were inattentive. They were not making the effort to check the water area
that was obscured by their sails. The small boat operator would have had to tack or risk
capsizing his beet to see that area of water behind his sails. The large boat operctor could

have checked her obscured area without tacking or endangering the safety of her boat, but
didn't,

7.0 DYNAMICS/ANALYS!IS OF THE ACCIDENT

The boats were moving relatively siow. Ciosing speed wa: in the neighborhood of 5 miles per
hour. Neither operaior cctually felt the impact because the initial impact was between tha
large boat's bow pulpit and the ;mil boat's shroud, which deflected when hit. The small
bhoat then rotated to port until its gunwale contacted the big boat's stem. The 12 ft sailboat
was then pushed sideways through the water. Bcccuse the point of impact was forward of

the center of lateral resistance of the hull, the 12 ft boat rotated in & caunterclockwise

direction as it copsized, and, therefore, allowed the large boat to pass by it to starboard.

Although this is the first sailboat accident thot has been investigated under this research
contract, many have been reported through the WATS line reporting system. Many of them
occuried because the cperaters didn't see the object that they hit due to the fact that the
c0il obstructed their view. During 1974, three of the four sailboat collisions were due to

sails obstructing the view. Sc far in 1975, four of thirteen sailboat collisions have been
ccused by sail obstructions.

The problem has been discussed in detail in "Recreational Boating Saofety Collsion Reseaich,
Phese I, Volume 1," Wyle Laboratories, June 1975,

Solutions to the problem are varied and include:

° Educational progroms - make sure sailors are aware of the problem area and
the consequences.

° Regulations specifying clear “windows" in sails,

)

Regulations spacifying some gap between the deck and the bottom of sails
to enable the operator to see under them,

9
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TABLE 1. TIME LINE OF EVENTS IN THE ACCIDENT
12' operator ewake

X B eperawe cvoke and did woddwsrking during memming
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X' wifboat left marina
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Thirty ft, sailboat

, \ T (priviledged)
'\/
Twaive ft, td“ ts /7
- / \\

First twe!* ¢ ft sailboat passed "under” the thirty ft boot,

/

Thirty ft boot "headed up" and hit second twelve ft Lost.

Twelve ft boat copsizad and slid along port side of thirty ft boat,

figure 2, Accident Scenario
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Figure 5,

Domage to 12 Sailboot
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ACCIDENT INVESTIGATION REPORT

Dates of Investigation: 30 June 1975 & 1 July 1975
Dote of Accident: 22 June 1975

Investigation: Collision No. 75-06

SUMMARY — WYLE ACCIDENT 75-235

Late in the afternoon of June 21, 1975, one adult male and one adult female left the harbor
of Holland, Michigan, in o 23 ft sport cruiser, The couple were taking out a new boat to
"check it out" and were planning to camp somewhere north of Holland. At approximately
0100 on June 22, 1975, the operator put into a port that he thought was north of Ludington,
possibly Manistee, according to the interview, He saw what he thought were channel lights
and heuded in between them. After travelling a few hundred yards, he suddenly saw a sea
wall in front of his boat, could not react in time, and collided with it, He signalled for
help with a flashlight and was rescued, along with his passenger, by USCG personnel who

had heard the impact and were on their way as the operator signalled.

The operator misidentified the location of the accident, which was actually Ludington. The
physical evidence suggests that the operator may have been travelling too fast for the
conditions, Human factors (fatigue, poor lighting and cockpit design relative to visibility)
and the operator's lack of knowledge of where he was and the characteristics of this harbor

were the primary causes of this accident, along with speed,
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1.0 BOAT OCCUPANT DATA

Formal
‘Operator/ Swimming Boating Boating  PFD's
Possenger  “Sex Age Weight  Ability Experience Instruction Worn
Oserator *M 32 225 Ex. > 500 hrs  None No
Pessenger FF 20 140 Ex. < 100 hrs  None No

The boat eperator wasa:self-employed businessman, cwning a fronchise in an oil company.

‘He was 32 years-old; he soid-he had "been on the water - lokes —all my life." He had been
swimming simreehe swas: six ond boating since he was eleven. He-had had a previous accident
in another boot that-he never reported. He had run over a shoal in a 17 ft boat on a haz-
ardous day (roin ond waves to up-eight feet). He boats often with his son (not present on this
trip) ond girlfreend (the passenger on this occasion). He always makes his son wear a PFD, but
does not wear.one himself, nor does his girlfriend, He stated that after this collision, they will
always wearone. 'He typically does not check weather forecests, and did not on this occasion,
The-female ;passenger-was not availakle for an interview, so relatively little is-known about

her except that mest 6f -her-boating experience was s a passenger on trips with this operator.
Both parties drink distilled spirits and don't particularly like beer, It is not uncommon for,
them to drink-on-the water, although in this instance, all they hod was one=half of one can of
beer from -a Six=pack ‘that the girlfriend brought. The operator had consumed the one-half can
of beer over'the course of @ ‘couple of hours. ‘It is queer that the girlfriend brought beer when
neither one of them liked-beer. The operator had asked her "if she brought a bottle;" her

reply was megative, The USCG rescue team stated that they found no evidence of drinking

o;fhg,r,'fhan ‘the ome<half con :of beer,
2.0 ENVIRONMENT

In the interview, the operator referred to th: "beautiful weather," It was clear and calm.
Sunset was 2129.. Wisibility was good. The air temperature was 68°°F, ‘ihere were no

other boats'in #he viciniy at the time and the water depfh was six feet at the point of impact
with the sea wdll.. ‘There were several harbor light, shore street lights, and petrking ot lights

on (see Figure 1) that were visible from the vicinity of the breckwater,
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3.0 NARRATIVE OF THE ACCIDENT

3.1 Pre-Accident

On Saturddy, June 21, 1975, the operator worked a half-day at his gis shétion ond left
around 1300, He went home and got his boat and trailer and returned fo the gas sfafien

to get fuel, He then picked up his female companion and drove t6 Holland, Michigon, to
launch his boat,

At approximately 1630, the two prople left Hoflond in o new 23 ft spért eruiser fo est

the boat and defermirie if it could be used to make a trip across kake Michigan fo Milwavkes,
The operator had ewned this perticulor boat for less than one week. The couple planned

to camp out evemight semewhere north of Holland after getting o feel for the boot. They
proceeded narthward along the west coatt of Michigan's southern peninsuld,

The operator moved the ice chest to the passenger's (female) side of the boat 16 odunter-
balance Ms own weight and noticed that the boat wos taking on water while they were out,

N
t Manistee
Loke Ludington
Michigon
Pentwater
Muskegon
' Grand Maven
Port Sheldon
6 10 2

Hollond
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so he turned intc Port Sheldon to inspect his boat. The problem was found to be a loose
clamp on a water hose. The clamp was tightened ond the excursion was resumed. The boat

still took on some water, but the bilge pump kept up with the problem.

3.2 Accident

At approximately 0045 on June 22, 1975, the operator put in for shore near what he thought
was a port north of Ludington, He spotted a white and a green light (probably the interior
harbor lights) and headed in between them at 15 to 20 mph and ron over a breakwater, The
subject saw the sea wall at the last minute, but did not have time to meditate on the proper

reaction, The boat climbed on top of the wall and fell over to the other side.

It was now 0100, The breckwater was the south sea wall for Ludington Harbor, although the
operator stated during the interview that he thought the accident had occurred at Manistee,
Michigan. The watch ot the USCG station ot Ludington had spotted the boat and tracked it

visually into the sea wall ond alerted the USCG personnel, The USCG personnel immediately
instituted rescue and recovery operations.

4

3.3 Post Accident

The operator of the 23 ft craft checked to see that his pump wos on (it was), checked for water
coming in (there was none), readied life jackets in case they were needed, and checked the
condition of his passenger, She had a sore shoulder, but was not severely injured, The
operdtor hod a small but deep cut on his arm (cutting edge was unknown). The operutor then
fried to put his engine in gear as it was still running, but in neutral, The engine would not
go into gear, so he began signalling with o red flashlight for help.

The USCG boat came alongside within o couple of minutes and towed the damoged boat o
the USCG dock to inspect it,

The operotor took a taxi back to Holland to pick up his car and trailer, drove the car and

trailer back 1o Ludington, and picked up his boat. He arrived home in Grand Rapids around
1000 on June 22, 1975,

163

-

1y




4.0 FACTS FROM THE BOAT INSPECTION

The bout was a 1975 AME/Slickcraft Sport Cruiser $5235, The operator was Hie original
awner) ﬁ‘w buat had not been on the water before, (Sec Appendix for interfor viaw of the
bout and best specifications,)

Inspection of the baat at tiie local dealership, where it wos being stored, revealed extensive
damage to Mhe bow and humierous scrape marks on the hull neat the keel, There alto wos
consideraiile dumage 1o the stern drive. The large area of damoge to the baw (see Figures 2,

3 ond 5) vm taindd by the inifial impoct, The bow ared was caved in, but net puncétuied,

The damage Extended well into the layers of fiberglass, but rist through. Thete were serope
marks ai! wlong the kel ond immedi ately under the operator's station on the starboord side,

but nowhere else on the hull, There are numerous scrape marks on the hull at the trensom

(se= Figure 4), and the housing for the outdrive was cracked, The nomeplate for the oundrive
was shattered and the arms for the actuators for the power Iift were torn from the lowar housing.
There was soms domoge to the area of the skeg ond the paint in that ares wes seraped away =
it It hod been dragged across ¢ hard surface, The steering whee! had been bent at impact and
apparently came off its post later, Inspuction of on identical madel in the dedlership showed
thot the steering wheel was very securely mounted. The decler ond epsrator cleimed that the
prop sl ram true to its intended oxis and there wes no evidence of damage 1o the prop blades,
The throttie/shift arm sH il moved, but the operatar wor uncble to get the boof 16 respond in i
forword gewt after the collision, Since the stern drive appeared o have suffered & sighificont
impa.  this covld be due to o broken cable, Broken shaft, or same other form of impeirment .
Al ights. and Tight switches were sl operalie, '

The locattons of oceupents ond geor ore shown in Figure 6. There were plenty of PFD's,
oltheugh nene were buing wom. Soon after impact, the operetar got a-couple of thase out
of the bow in cwse they were needed. The lighty were opercis'e and on: seporated red ond
green meunted on the cochpit sides and combined fore and oft white lights (360 totel
coverage) on @ poie ubsve fhe windshield, A control switch enckied the aperater fo have
oll lights on, or just the windshield white lights, or nene. The boot wat equipped with o
compass which the operator thought wos foirly accurdte.,
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Figure 3. Hull Viewed From Operator's Side
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Figure 5, Bow View
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5.0 PSYCHOLOGICAL AND HUMAN FACTORS

In the interview, the operator scid he thought the incident took place in Mmism; It
actually happened in Ludington. The Ludington USCG personnel said that ot the time of

the cccidul'w the operatos said he thought he was in Pentwater, Yet, during the interview,

he said he knew he was north of Pentwater because he had seen two lighthouses that are

neor Ludington and pemsed them (and Ludington is north of Pentwater). It tumns out thot there
are two lighthouses ond Ludington is betveen them. It could be that one of the other ports
south of Ludington hod a light that was interpreied as o lighthouse . Thus, when the op. rator
passed two-lighthouses ond headed in, he was heading for Ludington. It is curious that he was
so confused end unfamiliar with the arec when he claimed to have been a boater in the area

for a long time.

The physical evidence at Ludington suggests that the operator may have made a hard tum fo
storboard just before he hit the wall because of the orientation of the scrope marks on the

sea wall. The top of the sea wall is four feet cbove the waterline. The operator sald he
deliberately did nothing just before impact because he thought the boat would roll over if

he turmed., The condition of the boot also suggests that the boat hit the wall and leaned to

the starboord because of the scrape marks just below the operator's station on the starboord
side, From inspecting the wail ond the boot, it appears thot the boat may have been travelling
foster than 20 mph when it hit the wall. The watch for the Ludington USCG station had heard
this boat's loud engine roise over the sea noise ond local traffic at a distance of approximately
2500 feet, He then trocked the boat's lights into the sea wall and alerted his comrades at

the staﬂov; who lounched immediately to iniﬂm' rescue operations.

The operator never saw the inner and cuter red lights that were closer to him than the green
light thet he did see. At some point in his approach to Ludington, these red lights hod to
have been in his visual Reld, although by the time of the accident, they may have +4n in

his peripheral eld. The foct thot cther boaters had comploined about the two red Iig! '«
suggeshs that they ere not bright enough tc be seen under some circumstances. The USCG
personnel sfated that other boaters who used Ludington Horbor had comploined about the lack
of visibility of the red lighi. The operator's boat hod its 360° white light mounted on the
windshield about three fest from the operator. The windshield is norrow and the bow rails

are in the line of sight ond would reflect glore from the 350° white light (see Figures 4 and 5).
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The operator stated that he had, at times, put his shoe over that fight to reduce these problems,
but had not done so on the night in question (and the USCG watch had seen his white light).
Also, the operator had been awake for over 18 hours and probably was fatigued, It is possible
that the bow of his boat was raised enough to restrict his forward vision, Thus, there are many
factors that could have contributed to his not being dble to see the sea woll or the red lights,
In addition, the red light on the sea wall would be in his peripheral field right before he hit
the wall. The periphery is more sensitive to red than to any other color and many people con
identify red at an angle of 45° frem their line of sight. It is possible that the brighiness of the
white light from the lighthouse prevented the operator from seeing the red light,

The operator also stated that he never heard any sirens or foghorns becouse of the loud noise
generated by his engine, but he did heor the waves on the shoreline at what he estimated to
be 250 faet. The operator was referring to the instont just before impact and his point of
impact was actually 1400 feet from shore, The white lighthouse wos 1600 feet from the point
of impoct, ond was the location of the horn,

The investigating team saw the south breckwater ot Manistee, as well as the one at Ludington,
and they are very similar as viewed from the south, The USCG personnel ot Monistee said '
that almost all of the ports within 100 miles hod similar sea walls, Yet the operator headed

in between the white and green lights (see Figure 1) and did not reclize that by doing so

he would cross a sea wall, The operator soid the sea wall wos "just obove"” the waterline

(it was four feet) ond the red light marking it was two feet above the water (it wos over

20 feet up). He thinks he sow this red light as he was being rescued.

The operator's memory for thinking about turning, but deciding not to before impact, is striking

in that: 1) the sea woll was a surprise, ond 2) such memory immediately prior to such on

aoccident is often lost.

6.0 PROBABLE CAUSES OF ACCIDENT

There are several factors contributing to this accident, These will be listed in the order of
their probable importonce in the cccident with the most importont cause listed first.
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1) The operator's fock of knowledge of where he was ond his inexperience with this

parti cular harbor were major contributors to the collision, He did not follow the "red=right~

. return” rule, since he did not see any red lights, If he had seen only the interior red, and
followed the rule, he wovld have hit the breckwater anyway, The fact that he sl deesn't
know where the accident happened is indicative of his confusion os to where he was, However,
since his home harbor is very similar to this area, it is curious that he did not search out *he

red lights ond use th.em as a navigational cid 1o avoid the breckwater, Education mey have
helped him,

2) Humon factors also played a significont role in this collision. The operator wos tired
(he had been awoke for 18 hours), fatigued (he had been on the watar for nearly nine hours,
five of them in the sun), ond his boat's design contributed to reduced visibility. Mis 30°
light is mounted on the windshield about triree feet from his head and creates probleins fo

the extent that the operator sometimes uses his shoe to cover the light, (After the.accident,
he bought another boat of the sams model.) The bow rails ore prominent in his field of view
and reflect glare from the 20° light. The windshield is norrow, thus the trim is in his field
of view, Finally, the bow of the operator's boat is large and glassy so thot it would restrict
his visibility (see Appendix). All of these points contributed to his inability to see the red
lights or the sea wall. It is interesting that the operator heord the waves on the M"m, but
not the water against the see wall. Could reduced engine noise have ollowed him fo "heor”
the sea wall? Better lighting design ond boat design could have reduced these problems.

3) The operator was probably going too fast under the conditions described. The
statements by the USCG wotch and the physical evidence suggest the boat may have besn
travelling foster thon the Z0 mph stated by the operator. If so, with fotigue, reduced
visibility, ond lack of experience in the area, the operator might have seen the wall in
time to avoid it if he had slowed down,

4) The. lighting in the harbor may have contributed to this accident. If several people
have complained about the red lights, os was stoted, then perhops something should be done
cbout them. They may be too high or too dim 1o be seen. At least, they should be mode to
operate of different frequencies so if a boater spots one he knows which one he has seen.
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Also, the sea walls are very long (over 2600 feet) and the only lighting is ot the end. Perhaps
lights, reflectors, or "glow-in-the-dark" paint could be used to make the hreakwater visible

at night, This was not the first time that a bocter hod failed to see this seu wall ond run into
it. Thus, the harbor lighting could be improved.

7.0 DYNAMICS/ANALYSIS OF THE ACCIDENT

At approximately 0045 on June 22, 1975, the operator of a sport cruiser tumed his boat
toward a port on the West Coast of Southern Michigan. The operator had been exposed to sun,
glare, and heat for five hours, and he hod been exposed to darkness and the poor lighting
system on his own boat for over three hours. He had been operating his boat (experiencing
vibration and noise) for over eight hours. The fatigued operator spotted a white light and a
green light and headed between them to reach the port. He saw no other lights. The boat
was traveling 20 mph or better. When the boat was approximately 1400 feet from shore (o?
0100) it ron into a sea wall. The operator apparently tumed the boat to starboard just

before impact. He saw the woll, but did not have time to contemplate his actions. pon
impact the boat leaned to the starboard (causing the scraped gelcoat under the agerator’s

position) and climbed on top of the sea wall. The momentum of the boat carrizd i* just over
the top of the wall and it fell to the other side.

At impact, the female passenger was throven ogains? the culsin -wiil in front of her seat, causing
o shoulder bruise. The operator held or! + the steering wheel, which bent under his weight
and the force of impoct. He also incurr.. o cut on his left arm, although the cutting edge is

unknown. The portable grill that was on .1ard was also thrown against the cabin wail and
denfedo

The lights on the sport cruiser went out at i.apxt and the engine was locked in neutral after
the boat fell over the sea wall.
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TABLE 1. TIME LINE OF EVENTS IN THE ACCIDENT

, Victims leave Hollaad (1630)

=1—  Cruising, with one stop in
fPort Sheldon for a minor repair

T _Victims headed for Ludington (0045)

' Accident (0100)
T*—USCG recovered victims (0110)
T Boot trailer is retrieved from
Holland ond boat is loaded
Operator orrives home ofter
picking up boat (1000)
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APPENDIX A
INTERIOR VIEW OF BOAT AND BOAT SPECIFICATIONS
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The Fun Seeker— SS235

Own your own passport to good times with this elegant pleasure craft. Round up the gang
for a day of thrilling water skiing, a refreshing swim and some good food. What a way
to entertain—fun loving hours your guests will find hard to forget!

Or set yourself free from it all and putter around and explore the water world at your
own pace. A fisherman you say? This boat will take you where the big ones are,
and in complete comfort, convenience and safety.

STANDARD EQUIPMENT includes Stickcraft custom construction. For engine, controis and fuet: & 72 amp. hr.

battery (per engine), ar: ammeter, speedometer, tachometer, fuel, oil pressure, and water temperature gauges.

Each has fused 12V electrical circuits with back fighted switch panel, rack and pinion steering and an sluminum

fuel tank. There is also a single lever shift and throttle, 3 blade propeller and power trim in Mercruisers and OMC

(to 165). For convenience and comfort: a swim ladder, convertible top, stainless steel wheel, bow and stern moor-
ing cleats, folding teak access hatch, transiucent siiding deck hatch. Stainiess steel bow and transom eyes, ail
weather carpet, locking glove box, and jump seats with ice chests, Also vinyl covered keepers, aluminmim rub rail
with replaceable vinyl insert, insulated fiberglass motor box, bow rail, internally wired and vented windshieid, and
laydown seats. There are 3" foam V-berth cushions, taffrail, fiberglass floor, head with holding tank and cabin lights.
For safety: U.S. Coast Guard approved ventilation, non-skid decks and fioors, fire extinguisher, electric bilge pump
and blower, and closed cell foam. There is a horn, a 3%" compass, anti-glare instrument panel, navigation lights.
Additional features: storage under seats, side panels, forward, and seat pockets, Solid tesk trim and louvered teak
doors. The boat is BIA certified with 2 3 year hull warranty,
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8$8235 LINE SPECIFICATIONS METRIC MEASURES
Center Line 22'10" 7.0 meteis
Gunwale Length 23'8" 7.2 melers
Beam 98" 243.8 centimeters
Forward Depth 82" 132.0 contimete-~
Cabin Head Room s1” 130.0 contimetc
Weight w/V-8 (spprox.) 3180 ibs. 1433.0 kilograms
Deep V-Huit Contiguration

Cockpit Length 10'11" 333.0 contimeters

Fuel Capecity (U.8. galons) 58 212.0 iners

Optional hardtop




ACCIDENT INVESTIGATION REPORT

Date of Investigation: August 1, 1975
Date of Collision: July 23, 1975

Investigation: Collision No. 75-07

SUMMARY — WYLE ACCIDENT NO, 75-391

Just before dawn on the morning of July 23, 1975, a 97' ketch operating under motor only
went aground on a sand bar near a smal! inlet on the South Carolina coast. The seos were
three to six feet that night and the current in the immediate area approached 5 knots. After
repeated attempts at powering off of the bar failed, the owner radioed for help. A shrimp boat
picked up his distress call and informed the Coast Guard of the plight of the boat.

The Coast Guard launched two boats and sent a helicopter to the scene. All seven persons

aboard the boat were lifted to safety by the helicopter. The boat broke up and was completely
destroyed. No one was injured.
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1.0 OCCUPANT DATA
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Formal-
Operator/ Swimming Boating Boating:  RFD's
Passenger Age: Weight Ability Experience Instructions, Woren:
Owner K 2 150 Good 100-500 hr No Na
Wife p/. 140. Good 100 hr- No. Na
Son 13 120: Good Passenger only No No.
Daughter 4 40 Can't swim None No No:
Son ' k] 40 Can't swim None No No:
Qwner's father 53. 180 Good' Small boats Na Ne-
Owner's mothar 49- 130. Fair . Passenger only No No.

The owner of this boat: warle as.a construction engineer. He is a pilot, and served-as:an Army
Officer during. the Vietnamese contlict. Until ‘recenﬂy, he worked in the construction industry
in Florida.. Me and. his wife purchased the Bugeye ketch and proceeded. to spend. the-past year:
completely rebuilding the. interior, while they used the boat as their home.. The family hed
just moved to South Cardlina and were planning to sell the boat and move ashore ,

He had been suiling for fifreen years; howe var,. most of his experience was.in daysailers with .
some experience with a Margen 41, He had no formal boating instruction and fait that he
really didn't need it. He waw convinced that his pilot training in navigation end military
frdining in discighine end procadures equipped him with the knowledge and background to
handle any emurgency that might arise on the water. In foct, he said that if he could go
through the experience agein,. he wouldn't do anything different.

The wife had little experience on boats until they bought their fiosting home. He taught her
to il ond had confidence in her ability to handle almost any situation.

His parents are from an inland area and are only familiar with inland lake boating.
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2.0 ENVIRONMENT

The weather for the three days that the boat trip plus accident cover was identical. High
temperatures were around 89°, The winds were out of the south at 6 to 12 miles per hour.
It was partly cloudy and the visibility was 7 to 10 miles. At the time of the accident, the
winds were 5 mph. There was some precipitation recorded on shore on the night prior to the

accident; however, the boat owner didn't mention rain so it may not have rained off shore.
In essence, it was beautiful booting weather, complete with a full moon,
3.0 NARRATIVE OF ACCIDENT

The following account of the accident is fro;n interviews with the boat owner and the Coast

Guard officer that led the rescue operations.

3.1 Pre~Accident

The owner and his family were in the process of moving from Florida to South Carolina. He
had sailed the boat up from Florida and had arrived two weeks orior to the accident. His
family didn't sail up with him, but met him in South Carolina and were living on board at @
marina until the accident occurred. He reported that he had had problems during the trip
north, The diesel engine had c major breakdown somewhere off the coast of Florida; therefore,
the rest of the trip was made under sail alone.” The jib was blown out during one of several

severe storms that plagued the vessel on the way north, so an approach to the inlet wos planned
under mainsail alone.,

As he approached the inlet, he noted that he could easily sail with the wind right into the
harbor. But even though the inlet was well marked and large enough for aircraft carriers to
pass through, the owner found himself to leewcrd of the entrance jetties and unable to tock

to windward off the lee shore. He anchored, radiosd for help and the Coost Guard towed
him to port. '

The next two weeks were spent at dock, while the inboard diesel was repaired. Full moon
was approaching and the family planned an off shore, overnight fishing trip for the 21st and
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22nd of July. They left early in the morning, for the off shore fishing grounds with his fother
and mother os guasts, They sailed all day, all night, and on into the following ddy. Although |
the weather was good for sailing, most of his crew were plogued with seasickness. !

The return trip wos downwind so they decided to motoisail. It would get them home faster.
However, angine problems developed, causing them to spend considerable more time return-

ing to port thon expected. The owner diognosed the problem as fuel starvation and proceeded

to clean filters whiic the rest of the crew sailed on. He found the problem, a clogged secondery
filter, removed the debris, started the engine, ond continued to motorsail .

Inall, the engine prablem cost them about six hours. Therefore, they would have to make
their opproach to the infet after dork. Upon approaching the coost, they found thet @ ground
haze hod set in. A lighted buoy was spotted and was identified os the offshore buoy for the
main channe! into the horbor. The six lighted buoys marking the edges of the channel couldn't
be spotted. The owner claimed that the ground hoze prevented them from being seen. He alse
mentioned that the glare from the moon onto the ground haze bothered him fo the extent thot he
felt that he could have seen the buoys if there hod been no moon. He felt it wos like the reflec-
ted glore from one's headlights in o fog. However, he said that he could ses the lights of the
city quite plainly. He proceeded to zig-zog towards the city in an attempt o find the buoys
marking the edge of the channel. He couldn't find them. At opproximately 0200 he decided
that he shouid wait for daybreak., He wos very tired and didn‘t want to run the boat aground .
He gave the helm to his father and instructed him to heod southeast, oway irom shors. The
theottle was set so that the engine was running at a speed just above idle. The owner went
below and slept. '

According to the Coast Guard Officer thet handled the rescue operotions, the owner located
the wrong offshare buoy. Thers is a buoy several miles south of the chonnel main enfrance
buoy that appears identical to that buoy with one exception. The flash rate of the light is
2-1/2 saconds as appased to a 6 second flash rate on the chonnel buoy. This wouid oxploin
whythd&uch-molbumwmntlmud.
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At 0300 the owner was awokened by his wife who reported that they had spotted something
but couldn't identify it. He orose, identified the object as a freighter and cautioned his
father about the dangerous sandbars close to shore. He went back to sleep. The next thing

he remembered wos hearing and feeling o couple of thumps and hearing yelling on deck.
3.2 Accident

When he got on deck, he sow a beach ahead. He didn't know where he was, but he knew
that he had to back the boat off of the bar. For approximately one half on hour he attempted

to back the boat off, It wouldn't budge. Finally the rudder broke and was pushed up through
the boomkin.

Although the seas hod been cbout three feet, the bredkers on the bar seemed more severe, The
boat was beginning to break up. Water flowed into the cabin area and the batteries were
covered, rendering the radiotelephones useless. He had a hand held C.B, transceiver on board

ond used it to transmit his mayday. A shrimp boat in the area heard his plea, called the
Coust Guard, and came to stond by.

All hands donned life preservers. The children were placed on the cabin top because it seemed

to be the highest and driest ploce, They tried to lower the dinghy, but it was smashed aogainst
the lee side of the boot before they could enter it.

They then inflated the rubber raft, A line was‘ attached to the grommet in a special rein-~
forced flap on the bow of the raft. The raft wos lowered into the water. The second wave
broke the flap and the raft floated away. The owner dove into the water to attempt to retrieve
the raft, He cought it but was immediately siammed up under the bow sprit. His PFD tangled
in the netting, ond he was hung by the PFD when the wave passed by. He ripped off the

PFD, fell into the water and was washed towards shore in the current.

His father sow his plight, grabbed o fishing rod, tied o cushion to the line and cast it out to
him, He grobbed it. The line broke. A life ring was cas? to him, The line broke again.
A shrimp boat picked him up.
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A second shrimp boat tried to get into the area to pick up the rest of the paople on board, but
couldn't get close enough.

Meanwhiie, the Coast Guard didn't have a fix on their position; ond, therefors, couldn't
lounch any rescue boats. They calied the police department of the shore community in the
area where they suspected the boct might be and acked them to check the coastline for a
stticken vessel, They did, Lights were flashed from the police /o the boat, The eccuponts

of the boot fired a flair in return, The polica notified the Coast Guard of the position of the
stricken craft., Two boats ond o helicopter were sent to the scene.

The heltca?m lowsred a basket to the boat. The wife and two smoll children entered the
bosket and ware deposited on @ beach. The owner's mother and third child were in the second
basket load. By this time, the deck had broken away from the hull and had settled several
feet lower into the water. The owner's futher wus left aboord and had climbed up to the boom
to stay above water, He was picked up from the boom, The owner was picked up' from the
deck of the shrimpar and all were taken to the Coast Guard Station. It was now about 0800,

3.3 Post Accident

Rather than attemp? to saivage the boot himself, the owner decided to sign the boot over to a
salvage company. The boat was a total loss. The salvage company did get the masts, a boom,

the engine, generators, etc., and were still combing the orea ot the time of the investigation,
None of the personal articles of the owner's family had been found to date .

4.0 FACTS FROM THE BOAT INVESTIGATION

The boat broke up in the surf; therefore, there was no boat to inspect. We do know that it
wos o 1947 model, 70 feet on deck ond 96~1/2 feet overall from the end of the bow sprit to

the boomkin,. [t was round bilged as opposed fo the more normal hard chined Bugeyes and,

unlike normal Bugeye's, It had o keel. It was ruggedly constructed with ook frames on 14"
centers covered with 2-1/2" planking. '

‘ |
It was powered by o 100 horsepower diesel inboard and had 56 submarine botteries that provided i*
electricity for refrigerators, lights, etc. for quite @ while ot sea. The boat was also equipped
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with two generators for AC power at sea. The cabin was completely equipped as a house or

home for a family of five,
Figure | approximates the plan and profile of the vessel.
5.0 PSYCHOLOGICAL AND HUMAN FACTORS

There is o good probability that the buoy that the owner located and identified as the offshore
channel buoy was actually a buoy locoted abour 2 miles south and marked one corner of a
rectangular disposal area. According to the local Coast Guard representative, the two buoys
oppear identical . The only diffgrenc; between them is the fiash rate of their lights.

The owner had been sail.ing for 42 consecutive hours with only a couple of hours sleep the night
before. He was obviously fatigued. His family had been seasick throughout the trip and prob-
ably were quite anxious to get into the marina. He had had problems with the engine thot
had just been rebuilt the week before that took him most of the day to diagnose and repair.
Therefore, he was fatigued from lack of sleep, noise, vibrotion, wind, sun, glare, etc. as
well as stressed by fomily pressure to get home and stressed by mechanical failures on the

recently rebuilt engine.

He hod no formal booting education. He had owned boats in the past but had limited offshore
experience. He apporently had a chart of the area on board, but it is questionable whether he
studied it that night. He said that his pilot tra-ining taught him all he needed to know about
chorts and navigating, yet he didn't know about the high, bright, and very visible range

lights at the harbor entrance. If he would have found the right offshore buoy, the range lights
would have guided him into the inner harbor. There was no need to look for the channel marker
buoys. He should have known that he located the wrong offshore buoy when the range lights
didn't appear at the proper compass heading.

He obviously didn't use the appropriate and proper technique for entering this particular harbor
at night. One does not "zig-z0g" to locate a channel when one ha; already found the end of it.
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One brings the boat to the proper compass heoding, lccates the range lights, and moves
coutiously towards the inner harbor using the rest of the channe! markers to locate one's
pasition along the cousse.

Was it fatigue or simply lack of knowledge of offshore boating tactics that caused him te
mistake one buoy for another, then opply the wrong technique for entering the harbor? We
probably will never know. However, both seem to be education oriented. Boating sofety
courses stressing proper piloting procedures could have helped him to correctly identify the
buay even in a fotigued condition and could have helped him to determine the proper pro~

cedure for entering the harbor. He never took a boating safety course and claimed that he
would do nothing different if he were able to relive the incident.

He did do the right thing, however, by admitting to himself that he was confused and dis-

oriented and figuring that the sofest thing to do was to head out to sea and wait far daybreck
to find the inlet.

He told his father to motor on a southeast heading which wos generally the reciprocal of
the course into the harbor entrance and was into the wind and waves. He also set the
theottle at'c very low rpm because he didn't want the boat to get very for off shore. It

appears tha? i” his father actually maintained that heading, he wos pushed backwards by the
wind, woves, ard current.

The tide .télu for the area showed low fo be at 0144 and high to be at 0749, They grounded
ot a small inlet that feeds o large morsh area. The current is quite swift through that orea
during the time thot his father had the nelm. Fatigue, other stressors, or lace of education
conid oll have ployed o role in the fact that he honded over the helm to on inexperienced
person, ond didn't toke the time to check his movement over the ground by toking cros
beorings on objects on shore. Instead, he went stroight to bed.

After the grounding took place, he spent a helf on hour trying to power off and didn't call
for help until it wos almost too late. In fact, if the helicopter hadn't been able to pick the
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people off the boat, it would have sunk completely before Const Guard boats could have
gotten to them. Apparently, the owner was so caught up in trying to save his boat that he
didn't realize how fast it was actually breaking vp and didn't project ahead to determine

how long it would be until all of the occupants would have to take to the water.
Both the owner and his father do not drink alcoholic beverages.
6.0 PROBABLE CAUSE OF THE ACCIDENT

A series of operator errors led to the grounding and total destruction of this boat. First, the
operator misjudged his position along the coast and when a buoy was spotted, assumed it to

be the one he was looking for. Actually, it was identical in appearance except for the flash
rate. -

Next, he didn't use proper procedures, or common sense for that matter, in his attempt to locate
the channel leading to the inlet and harbor.

Third, he didn't check his speed over the ground when he idled back und handed the helm over
to his father. It is quite probable that his boot was actually making sternway over the ground.

His father, an inexperienced booter and quite fatigued himself, didn't take bearing< and
didn't realize he was approaching land.

Therefore, the causes of the accident can be attributed to fatigue, which is defined as the
cumulative effects of lack of sleep for some 42 hours, wind, glare, sun, vibration, and

noise, plus a lack of education in offshore piloting techniques.
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7.0 DYNAMICS/ANALYSIS OF COLLISION

If the boat would have had more power, it very well could have backed off throug!h the
swells and breakers as the boat wos lifted off the bar with each swell .

But, once aground the relatively low horsepower engine could not power the boat off the sand
bar. The owner did not attempt to try to heel the boat by kedging off or by placing weights on
the end of the booms ond swinging them dbeom. According to the chort of the area, that
technique would probably have worked, but then hindsight is always 20,/20.

The boaot broke up completely within two hours. It is impossible to determine whether the
rapid rate was due to the size of the surf or the condition of the structure of the 28 year old
wood boat, Since the surf.was sstimated to be between three and four fedr and the bottom
was sondy, it is possible that o newer fiberglass boat could have withstcod the tsitaring ond
could have been pulled off with relatively minor domage . '

Perhaps the owner would have been able to locate o moin channel buoy that wes dbviously
different from other buoys in the area. There is reason to believe that a change in some
oids-to-navigution could result in a reduction in the number of accidents. Some bredkwater
collisions, as well as this grounding, may have been prevented if some oids were changed.
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TABLE I, TIME LINE OF EVENTS IN THE ACCIDENT

Left marino for offshore fishing grounds
Fished during day

Fomily got very little sleep due to seasickness

Decided to come in (motorsail)

Had engine problems

Saw offshore buoy

Couldn't find channel into harbor
Decided to abort unti! dawn
Owner went below to sleep

Wife awoke owner - he went back to bed
Boat grounded
Owner tried to back boat off

Owner radioed for help

Owner jumped overboard
Coast Guard helicopter arrived
Helicopter rescued all people

All arrived at Coast Guard station
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ACCIDENT INVESTIGATION REPORT

Date of Investigation: 1 August 1975
Date of Accident: 29 June 1975

Investigation: Collision No., 75-08

SUMMARY ~ WYLE ACCIDENT NO, 383

Two sma!l boats were travelling in opposite directions on a narrow winding creek. The area '
was marshy with tall grass growing along the banks; therefore, the seated boat drivers couldn't
see the water around the corners. Both boats were on a plane with a closing speed of about
40 mph. They met halfway into one of the sharpest corners on the creek. One boat struck
the other, who was towing a skier, in the side of the bow and spun it around, The hitter

continued straight and ran up into the marsh area on the outside of the tum.,

No one was injured and relatively little damage was done considering the closing speed.
There were no witnesses, The two operators had quite different opinions as to the actual
track ond location of one of the boats ot the time of the collision. Both stories are presented

and conclusions drawn,

It seems as if operator inattention, proceeding too fast for conditions, and possibly negligence:

and clcohol were the primary causes for this accident.
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1.0 BOAT OCCUPANT DATA

Boat # 1 - Hitter

Formal
Swimming Boating Boating PFD
Occupant Sex Age  Weight Ability Experience Instructions Worn

Owner/Oper. M 26 165 Excellent 500 No No
Passenger M 26 21C Good 100 No No

The owner/operator was a young family man recently graduated from ccllege ond currently
working as an optometrist, He had owned boats for about eight years and, in fact, owned this
boat for six years, He thought of himself as being an avid fishermon; however, it oppeared that

he also enjoyed zipping around in the mony creeks and tributaries in the area.

Little is known about the passenger. He was a friend of the owner and often went fishing with
him. He wos seated at the time of the accident and apparently was not directly involved;

therefore, he could be considered only as o fixed weight within the boat,

Boat # 2 - Hittee

Formal
Swimming Boating Boating PFD
Occupant Sex Age  Weight Ability  Experience  Instructions Worn
Operator M 16 125 ~ Good 50-100 hr No No

The operator of this boat was the son of the owner of the boat. He and his brother often use

the boat in the creeks around the area. They enjoy cruising oround and towing each other on
a surfboard,

The johnboat involved in the collision was the smaller of two boats that the family owns.
The other is o 14' copy of a Boston Whaler type boat,
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2.0 ENVIRONMENT

The collision occurred-at about 1400 on a clear day. The air temperature was-around 85 deguees,
und the wind strength was between 5 and 10 mph, which barely rippled the surfoce of the

norrow creeks. The water-temperature was comfortably warm.
3.0 NARRATIVE OF ACCIDENT

The following -narrative was formulated from interviews with the operators of-both beats involved

in the accident.

3.1 :Pre-Accident

3oat? 1

On the morning.of the.collision, 'the.owner of the boat arose ot about 1000, “His friend called
and suggested ‘that -they go-fishing. He agreed, -got his equipment together, .ate:lunch, and
left his apartment, with his boat in tow, headed for his friend's house ond the launch-ramp; a

ten minute trip.

They launched the baat and drank a beer while.waiting for the outboard engine -to warm up.
In-orter o net o theiriintended:fishing spot, obout two miles away, ‘they could-have:proceeded
wast along the creek.in whichthey put in and turned north where it met o small river. Instead,
they elected to:take a:longer route along o very narrow winding creek. The passenger sat on
two cushions -in:the center of the boat, .jus:-forward of the console. They got the beat up on
plane, -at a-speed of about 20:to 25.mph and opened up another beer.

They proceeded dlong -the ‘narrow winding areek-at this speed, always sticking ‘to-the right

side of the craek while negotiating the sharp-turns. The creek was bordered by o marsh area
covered with a thick crop of marsh grass about 4-ft.tall. Since the cperator's head was below
the tops of the marsh grass, all sharp corners were blind ones. He relied on other booters head~
ing in-the opposite direction.being on their right side of the creek. He wasn't particu'arly
worried though because thare .is.never much-boating traffic on that creek.
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The two teenaged boys walked their bout/trailer combination down the street to their grand-
father's house ot about 1000, They launched the boat into the canal behind the house and
motored out into the creek. They beached the boat, swam for a while, then proceeded to
tow each other on a surfboard through the winding creek.

3.2 Accident

Boat # 1's Story

Boat number one was rounding ﬂ-;e sharpest of the righthand turns along the creek. Marsh
grass on the inside of the turn prevented him from spotting any boating traffic ahead. He was
on the right side of the creek, quite close to the bank and moving at about 25 mph. He almost
completed the “hairpin" turn when he spotted o johnboat coming at him on his side of the
creek. He decided to turn right, hug the bank and go behind the johnboat. However, he
changed his mind when he saw that the johnboat operator was towing a person on a surfboard.
The driver of the johnboat was holding the engine control lever with his right hand, was
turned to the right and was looking over his right shoulder, so there was no chance that he
would see this boat and attempt to maneuver out of the way. Because he was afraid of running
over the person on the surfboard, this boot's operator changed his mind and suddenly turned to
the left in an attempt to cross in front of the johnboat. He never touched the throttie.

As can be seen from the collision area diagrom, Figure 1, and the photo's, the left front corner
of his boat contacted the left side of the johnboat obout three feet aft of the bow. The john-
boat spun around to the right, allowing this boat to pass in front of it without further contact.
This boct's operator held onto the wheel with both hands, did not attempt to stop the boat or

turn, and drove it up into the marsh on the cutside of the curve. He then shut off the engine.
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Boot £ 2's Story

The operator of this beat said that he wos driving on the right side of the creek and was just
cpproccning the curme., He noticed another boat coming around the curve. It was bugging

the inside of the turn, but the operator wasn't paying attention. He was looking to his left,

1t the shore area on the autisde of the turn. The other boat suddenly straightened out and
srossed the creek, heading on o collision course with this boat. This boat's operator yelled.
The passenger in the other boat saw this boat and tried to get the other boat's operator's
attention. At the lost moment, the other boat's operator sow this boat and he tumed left. This
operator turned right. The other boat hit this boat on the left side, spun this bost around, and
continued on into the morsh. This boat's operator quickly shut off his engine, ord surveyed

his domg;. He noted thet no water had entered the boat during the occident, but thot water
was seeping into the boat through some cracks im the lower portion of the hullside. The "skier"
entered the boat and they went over to the marsh to find out what happened to the other boat .

3.3 Post Accident

After de:ermining thot there was little or no damage to their boat, the operator and passsnger
of boat number one attempted %o lift their boot out of the morsh, but it wouldn't budge. The -
two operators exchenged words about accident reporting, right~of-way, observers in boots
pulling skiers, esc., then the johnboat operator helped pull boat number one out of the marsh.
He tied his ski rape to bast number one and pulled with his boat while the occupants of boat
rumber one pushed. The baot slid across the marsh and bock into the water.

According to the aperctor of bast number one, the two boys decided not to repart the accident
and sped off down the creek immediately ofter pulling boot number one out of the marsh. Boat
number ane followed efter having some difficulty starting their engine but couldn't find the
boys or their battered boat. He said that he wanted to make sure that they got bock safely
since they had a big hole in their boat. The boys couldn't be found, so the occupants of boat
number one went fishing as planned.
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Actually, the boys' grandfather's house was close by, They had pulled into the canal behind
his house and had litted the boat out of the water and up onto the trailer. Their parents

decided that they should report the accidant to the outhorities and did so. .

When boat number one returned to the launch ramp, they were confrorted by the Game Warden.

All parties involved then procseded to the Magistrates Office.

4.0 FACTS FROM THE BOAT INSPECTIONS

Boot # 1

The owner had bought this boat new six yuars ogo and hod used it quite frequently for fishing
ond just riding around in the local area. It was on open fishing boat with a semi-v hull

14! 2" long and 5' 2" wide, It weighed 375 Ibs ond wos powered by a 50 hp outboard motor.
Essentially, the boat was a single piece fiberglass casting with a plywood floor glassed in
place. Construction details and hardware suggest that the boat was built to oppeal to those

primorily interested in low price. Fiberglass patches in several locations in the vicinity of
the bow indicaied that the boot hod been in collisions previously. The owner claimed that he
hit a log. It was obvious from the inspection that the owner had used the boat hard and had
done little or no maintenonce to the boat other than patch holes in the hull,

Domoge from the subject collision wos slight. Impact occurred on the port forward comer of
the square bow. A cast aluminum sheer cap made contact with the other boat, Impact forces
were transmitted through pop rivits to the thin fiberglass shell, The fiberglass crocked for o
length of about three inches ot the comer, The owner said domoge was so slight that he
wouldn't bother fixing it.,

Boat ¥ 2

This boet was a 14' aluminum johnboat with o 45" beam at the gunwale, a 30" chine beam,
and weighed opproximately 75 lbs, It wos powered by o 9 hp outboard motor, The owner of
the johnboat wasn't sure how old it was, He hod bought it used about five years ago, and
thought it was probably a yeor old when he bought it. Before the collision, the boot was
probably in averoge condition for its age.
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Impact occured about three feet aft of the bow on the port side. The huliside fractured and
coved in. The bost prabably twisted quite a bit since the metal around many of the rivets
holding the: seats. and other supports in the area of the impact showed signs of stress. The
owner had straightened the hullside and had begun to secure on oluminum patch over the cut
in the hullside. The :mall cracks around some of the rivets were going to be fiberglossed.

They fully intended to continue to use i’ in the creek.
5.0 PSYCHOLOGICAL AND HUMAN FACTORS

The kids were out on the water having fun. School wuas almost out; it was exam week; they:
didn't have exams that day; so they took off in their boat to have fun. The traffic on the
creek wos quite sparse. A collision with another boat was the last thing in their mind.

They said that they had o cushion on board. The other operator said there was no PFD aboard
of any sort. They didn’t care. These were two kids out celebrating. the beginning of summer
and the end of schoci. They were inattentive. They may very well have been on the left
side cf the canal, What did they care?

The operator of bost # 1 had the day off. He was relaxed; going out with his friend to do
what he liked to do best. . .fish and cruise around. He was ut to have fun. In the 15 minutes
since he had launched, he had downed 2 quick beers. He was up on plane, had just passed

a no wake zorse according to the two boys, and was zipping around a “hairpin® tum. A blind
ors of that, Me knew the creek well and must have loved to spesd through it, because he
purposely chose to take it thet day even though it increased the distance to the intended fish-
ing grounds.

Considering a 40 mph clasing speed ond the fact that both boats were probably on the inside
of the turn, he didn't have long to make his decision as to whether he should go Pohind or in
front of the johnboat. The other baat was probebly less than 150 feet away when he first saw

it. Therefore, he would have had less than 3 seconds to maneuver cut of its path. He hesitated

and weighed the cunsequences of trying to go behind or in front of the other boat. It is inter-
esting that he never thought to stop! He never touched the throttle and, in fact, bacame
quite defensive when asked why he didn't slow it down or stop it.
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When he finally elected to go in front of the johnboat, it was too late. He rammed the side
of the boat. The johnboat swung around out of his way, and he continued frozen at the wheel

into the marsh. He still never touched the controls.

The possibility exists that he froze at the wheel when he suddenly saw the other boat. His
story about deciding to go in front of the other boat may have been just that ... a story. The
fact that he became defensive when questioned in this area supports the possibility of the theory.

In any case, he didn't slow down. Neither did the johnboat. This investigator doesn't believe
that the boy in the johnboat ever sow the other boat. One reason may have been the fact that
the johnboot's bow was so far in the air. He was still under power at the time of impact. That
boat/motor combination was never intended to pull a skier. There just isn‘t enough power.

The fact that the gunwale on the larger boat hit about 4 inches above the static waterline of
the johnboat supports the bow up theory. Also, considering the tremendous additional drag of
the surfboard, the johnboat could have stopped in just a few feet if the operator would have
seen the other boat. He didn't slow down until after the collision.

6.0 PROBABLE CAUSE OF THE ACCIDENT
The causes of this collision seem to be:

® Boat # 1 was going too ‘ost for conditions. The operator couldn't see around

the sharp turns, but was going about 25 mph, anyhow,

. The operator of boat # 2 was probably looking aft at his skier and may not
have been able to see forward, anyhow, becuuse of the bow up attitude of

his boat. .. .inattention.

. V/ithout the two beers, the operator of boat # 1 may have been geing slower,
or may have been cble to make an evasive moneuver with less reaction time,

thus avoiding the collision.
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7.0 DYNAMICS AND ANALYSIS OF THE ACCIDENT -

The location of the damage on the two boats gives an indication of their planing attitudes at
ire instant of impoct. Boat ¥ 1'was running flat; it was up on plane and was well belonced
with the driver ond passenger both sitting on the longitudinal centerline with their combined
C.G.'s just ofr of omidship. Being flatbottomed with soft chines, it was probably skidding
through the turn with just @ stight amount of inward heel. The operator saw the johnboat,
hesitated for o second then tumed somewhot to the left. He probably didn't turn sharply to
the left; in foct, he may have just straightened the engine out from its rather sharp right turn
position. 'We feel that this is the case, since the operator froze ot the wheel at impoct and
roce the boat straight into the marsh. If the wheal had been turned to the left, he would have
gone in circles or ot least turned somewhat tc the left before entering the marsh.

The johnboot, on the other hand, was riding bow «igh, The operator was seated aft with no
weight forwerd to balance the boat. He was pulling a 200 Ib person on a surfboard with a

9 hp motor. The drag was such that the boct would not get up on plane. However, the thrust
of the 9 hp outboard was suificient to run the boat ot the awkward "hump speed.” The bow
was up in the air, probobly above eye level, and directional stability was quite poor. The
teanage operator had his hands full trying to odjust the steering arm on the engine to keep

the bow from falling off to one side. The additional turning moment due to uneven transom
loading by the skier made the operator’s job even more difficult. Under those conditions, an
experienced person would have had quite a problem attempting to traverse a course that would
be genercily on the right side of a 75 foot wide canal .

The johnboat's bow was high, making the center of lateral resistance of the hull quite close
to the transom, Therefore, when Boat # 1 hit the side of the johnboat, near the bow, the
johnboat pivoted about its center of lateral resistance, and in effect, moved out of Boat # 1's
path, thus avoiding for more serious damage .
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TABLE I, TIME LINE OF EVENTS IN THE ACCIDENT

No. 2 operator arose

No. 1 operator arose -~ No. 2 operator launched boat
No. 2 operator beached boat and swam

No. ! operator ate lunch

No. 2 operator towed brother on board

No. 1 operator launched boat and dronk two beers
Collision occurred

No. 2 operator reported accident to authorities

No. 1 operator arrived back at lounch ramp
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Figure 7 Johnboat - Note Patch Over Damaged Area
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ACCIDENT INVESTIGATION REPORT

Date of Investigation: 30 July 1975
Dote of Accident: 22 June 1975

Investigation: Collision No. 75-09

SUMMARY — WYLE ACCIDENT NO, 75-392

A family of four was boating on an inlond Icke in two johnboats. Neither boat was big enough
to hold the four people, so a man and his daughter took one boat and his wife and second
daughter took the second boat. They had launched just prior to lunchtime, motored to a
picnic site, ate lunch and were motoring back to the launch ramp. The husband's boat was

in the lead. A third boat with one person cboard and pulling a skier came towards the lead
boat from behind an island. The operator of the ski boat was looking aft. The operator of the
lead johnboat had his back towards the ski boat, The ski boat hit the johnboat and threw the
operator out, The johnboat with the little girl aboard continued on a straight path for over

50 yards, then proceeded to tum in tight circles.

The operator swam to the boat, held onto and reachad over the gunwale and shut off the engine,
The boat capsized. The little girl was put into the second johnboat and was token to shore,

The overturned johnboat was towed to shore end righted. The operator dewatered the engine
ond got it running, He then straightened the side of the boat and drove it back to the launch
ramp, His wife and two children followed. No one was injured, but the owner felt that the

johnboat was totaled,
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1.0 BOAT OCCUPANT DATA

HITTEE

. Formal
Operator/ Swimming Boating Boating PFD's
Passenger ~ Sex  Age  Weight Ability = Experience  Instructions  Wom
Operator M 33 150 Good < 500 Hrs No No
Passenger F 4 40 No None No Yes-Vest

The owner/operator of the johnboat that was hit worked os @ mechanic and lived in a lower
middle class subdivision. He enjoyec} boating and hod owned small lightweight boats for 10 or
12 years, He fished in the symmer and hunted in the winter from his boats, His wife also
enjoyed the boats and seemed to be quite content with the two boat arrangement when they
would go on a fomily outing. (The second johnboat with his wife and daughter on board

wos not directly involved, so data about them is not included here.) Neither he nor his

wife drink alcoholic beverages.

HITTER

Formal
Operator/ Swimming Boating Boating  PFD's
Passenger Sex Age Weight Ability Experience Instruction  Worn

Operator M U u U U U No

2,0 ENVIRONMENT

The weather on the day of the collision was perfect for boating. The temperature was in the
low 90's, There was very little wind and it was bright ond sunny. Water temperature was
in the high 70's and water depth was 75 to 85 feet.
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3.0 NARRATIVE OF THE ACCIDENT

The following nerrative has been compiled from on interview with the hittee, his wife, and
0 telephone irderview with the hitbor, A persondl interview was sot up with the hittor ot
his residence, byt when the Tnvestigator arrived on the scene he found thet the hittor wos
out of town ond cauldn't be reached. The father of the hitter was interviewed briefly end
the hittoi's bogt wes inspected,

3.1 Pre-Accident

The fomily arose at their normal hour and went grocery shopping. They ote a brunch, packed
o lunch, gassed up ond took their two johnboats to a neorby ldke for an afterncon picnic.
They lounched end 1oaded the boats, The beal thot he drove was the smeller and less stoble
of the twe. His feur yeor old doughter went with him and sat an the floor of the boot just
farword of the oft thwort ead between his legs. The gos tonk was on one side of her and the

bottery wes an she other, An electric trolling motor was forward of her and a tockle box ond
ainchor wes in front of the center thwart, She was wearing a life vest and wes sifting on a
Cocet Guard approved buoyant cushion, He was not weoaring o PFD, but was sitting on @

. gushion also,

His wife tack the second doughter in the other johnboat. It was shorter, but quite a bit wider
so it hed befter transverse stability, She tock the cooler, too! box and fishing rads in her toat,

They trovedled to their favorite spot and picnicked, but were unhappy with the amount and type
of bosting troffic, He complained thot there were too may skiers crowding the smal! tribu-
tarigs of the ldke, He noticed an unsafe condition and noted to his wife thot someone wos
going to gat haurt with that mony boats going that fast in that little areo. They lunched

ond swam off 9 beach for ¢ while, then loaded the baats for the neturn trip in the general
direction of the Jaunch site, He soid thot they had considered the possibility of stopping for
some fishing aleng the way.

They come out of the crowded tributory into the main part of the lcke and turned left to go
between on island ond the shore. He was in the lead and she was following some 75 to 100 ft
behind, They were trevelling ot cbout 15 mph,
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3.2 Accident

A rundbout with oric nerson aboard pulling a ski ;r rounded the islond and ran into the oft
starboard side of the lead johnboat, The wife of the johnboat owner saw the runabout rounding
the island and observed that the operator was turned facing aft, watching the skier. She

also noted that he was heading directly for her husband's boat, but there was nothing she

could do to warn either of the men, At about the same instant that the two boats collided,

she had to swerve out of the way so that the skier wouldn't run into her boat,

The johnboat operator didn't see the runabout coming because his back was facing in the
direction from which the runabout was coming. Fortunately, it hit the johnboat with a
gloncing blow and only caved in the side of the johnboat. The two boats then separated and
headed in different directions, The johnbo;:f operator was thrown out of the boat. The boat

continued on under power with o hysterical four year old girl still sitting on the floor in
6 to 8 inches of water,

It proceeded generally in a straight line for somewhat over 50 yards, At that point, the
outboard motor tumed and the boat began to travel in fairly tight circles. The operator swom
fo the area that the boat wos in ond attempted to grob hold of the gunwale as the boat went
by. His intention was to allow himself to be dragged by the boat while he reached for ond
depressed the stop button on the front of the engine. He missed on his first attempt. When
the boat came around again, he grabbed the gunwale and his legs were pulled under the boat.
He felt the wash of the propeller as it passed close to his feet. He let go. His third ottempt
was successful . He grabbed the gunwale and made a lunge for the stop button, As he
depressed it, he realized that much of his body weight was on the transom comer, The

combination of body weight and ropid deceleration copsized the boat.

The child was thrown clear of the boat and floated safely in her life vest, Her father went

to her and comforted her while her mother motored over. The child ond her fother boarded

the johnboat and all went to shore.

The overturned johnboat wos houled to shore and righted. The hittor arrived on the scene and

identifications, etc., were exchonged., The domoged side of the johnboat was straightened
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somewhat and the owner pulled the spark plugs on the soggy outboard and dewatered it. The
plugs were reinstalled and the engine wos started,

The wife and two children retumed to the launch site in the wide johnboat ond the husband
followed in the domaged boot. No one had been injured.

4.0 FACTS FROM THE BOAT INSPECTION

The 12' 1" jehnboat wos about four yeors old and weighed approximately 70 Ibs, 1t had o
gunwale beom of 43", a chine beam of 30-1/2", ond o 15" transom. It wos powered by o
1972 tert horsepower outboard motor.’ The boat had had hord use and showed it. The owner
hod udded navigation lights and some tubes in the floor area oft designed to provide some
odded s finess (see photos). The aluminum bent upon impact, but didn't rupture. In foct,
the bou:f didn't ledk ofter the accident.

i
There was very little domage to the 1973 fiberglass runcbout. It had a 14' 2" long semi~-v
hull with a 70" beam, weighed 500 lbs, and hod a moximum horsepower copacity of fifty,
It wos powered with on 85 horsepower outboard, Daomage included some minor scrapes ond
golcouf.chips on the forward port chine (see photo).

5.0 PSYCHOLOGICAL AND HUMAN FACTORS

OF course, the operator of the runabout should have had on observer with him while pulling
n skier, but he didn't, In thot cose, he should have been very careful to keep & watchful
eye beth In front of him and on his skier, As he rounded the islond, he must have been
looking oft for quite & number of seconds becouse he never saw the two johnboots. His
skier must not have reafized thot the boot was going to collide with the johnboot since he
didn't oftempt to worn the driver of the impending collision.

The M!!W exishs thet the opera’cr of the runabout wasn't looking ot the skior ot all, but
was focusing his attention on something or someone on the island. At ony rote, he wes 3
incttentive end negligent of his wetchkeeping duties. It is difficult to determine whot type
of oction would best reduce the number of collisions due to on inaftentive driver, Perhops
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an ad campaign showing the results of inattentive boat operation would help to reduce the
rate of this type of accident, However, it is quite probable that any type of education
campaign would not have had an effect on this particulor driver, During the telephone
interview, he complained bitterly at the fact that little hoats were allowed to boat on the
lake., He felt that johnboats should not be allowed to traverse any woterway larger thon
a pond or creek. He didn't think ke wes in the wrong for hitting the johnboat and became

quite defensive os the conversation went along.
6.0 PROBABLE CAUSE OF ACCIDENT

The operator of the runabout was inattentive. He wos looking oft as he rounded the islond

ond never saw the two johnboats. The noise of his motor prevented him from hearing them.

7.0 DYNAMICS/ANALYSIS OF ACCIDENT

The runcbout hit the johnboat on the starboord side and coused the starboerd gunwale fo
submerge for a short length of time, The forword port comer of the tri-hulled runcbout
probably continued over the top of the bow of the johnboot ond held the gunwale under for
a period long enough for & to 8 inches of water to enter the johnboat,

The child was sitting on the floor, oft, and stayed with the boat; however, the impact
knocked the operator out of the boat.

Six inches of water in the boat weighed about 780 Ibs, thus the boat slowed down quite a
bit after the collision. The torque on the outboard probably slowly turned the motor until
it reached its limit, The odded drog due to the sharp turn input slowed the boat even
more 5o that it wos passible for the owner to grab the gunwale and turn off the engine.
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TABLE I. THE LINE OF EVENTS IN THE ACCIDENT

Hittee arose

Hittee went shopping with family

Hittee ate lunch

Hittee lounched boats

Hittee and family picnicked

Hittee left picnic site for lounch ramp
Collision occurred

Hittee dewatered outboard orid straightened out boat
Hittee took boats to lounch ramp
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Figure 3. Johnboat -
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Figure 4, Johnboat - View From Stem




