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S A F E  L O A D I N G  O P E R A T O R  S T U D Y

INTRODUCTORY SUMMARY

The subject 0f this report is the role of the boat operator in safe loadi ng and loadi n~—re tote d
accidents . The project was broken down into three interrelated subtasks , al l of which
were aimed at defining the recreational boat operator ’s response characteristics towards
overloading and loading—related situations .

An “over loading—related accident ” is def ined as a capsizing , swamp ing, or f loodi ng which
involved a boat that was loaded over its capacity limits as listed by the manufacturer on the
capacit y p late or as determi ned by an equation (see Subtask I) wh ich can be used to give a
rough esti mate of a boat ’s capac ity. Following the definition used by the U.S. Coast Guard
Research and Development Center , the term “loadi ng—related accident ” wi ll refer to:

Accidents which are related to a recreational boat ’s sta bility, free board,
capacity, and ‘motions ’ characteristics . ‘Motions’ is defined as a boat’ s
performance while drift ing, proceeding on a straight course at moderate
speed , slow speed maneuveri ng or undergoing changes in thrott le (on/off
plane) or direction in such a manner as to cause suspicion of the boat ’s
ability to react properly to the imposed maneuver .

The first subtask concerned capacity plates and their effectiveness in preventi ng overloading—
re lated accidents . This subtask was divided into two interrelated studies . The first study was
concerned wit h determining what percentage of boats involved in overloading—re lated accidents
were equipped wit h capacit y p lates . The second study involved telephone Interviews wit h

boot operators from the general boati ng population . This data was used to determi ne the

operator ’s awareness of the capaci ty limi ts of their boats .

Based upon the available data , capac ity p lates hov e no si gnif icant affect on the probability
that a boat will be involved in on overload ing—related accident . Since there were a large
number of “~.nknown ” data wit hin our samp le , the result is tentative .r best . There are many
factors whi ch may contribute to the apparent lack of e ffectiven ess of capacity labels. Further
researc h IS needed in order to determine how these factors affect capacity p late effectivenes s .

Reference 2 of Subtask II

-i 1
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The second subtosk identified the causes of loading—related accidents and indicated problem

areas in w hich educational programs may hel p. The first part of this report concerns the

causes of loading—related accidents and the role of the operator in the accident situation.

The data provided some evidence that operators who have taken a boating safety course are

less likely to have loading—related accidents than operators who have not taken a course .

The dat a also indicated that loading—related accidents ore more likel y to be initiated by a

load shift (more specificall y, by the action of someone standing up) than any other initi ator.

A review of existing educationa l programs was conducted . Their content was compared to

that of typica l accident scenarios . The results suggested that more emphasis should be given

to safety on the water rather than seamanshi p and courtesy . More emphasis also needs to be

placed on small boats (under 16 ft (4.9 m)), since the operators cf such craft are often

inexperienced .

The third subtask is concerned with determining if there are any characteristi cs of operators of

a certai n line of small croft (Boston Whaler was chosen for this study) that could be responsible

for the safe ty record of that line of small craft . Operators of Boston Whalers and operators

from the genera l boating population (obtained from the Nationwide Boating Survey2 were

interviewed by te lephone over a six week period . Both groups , c onsisting of 100 ope ra tors

eac h, were as ked questions concerning t heir:

• genera l boating knowledge ,

• boating experienc e,

• awareness of safe boating practices , and

• knowledge concerning capacity information and w hat it means .

Boston Whaler operators were more aware of safety and had more knowled ge of boots than the

samp le of the genera l boating population .

2 Reference I of Subtask I.

2

I 
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S U B T A S K  I — C A P A C I T Y  P L A T E  A W A R E N E S S  S T U D Y

1.0 INTRODUCTION AND SUMMARY

The subject of this subtask is capacity plates and their effect iveness in preventing overloading—
re lated accidents . An overloading—related accident is defi ned as any accident coded as a
capsizing, swamping, or flooding which involved a boat that was loaded over its capacity
limi ts as defi ned by the manufacturer on the capacity plate or as defined by the equation (see
Section 2.0 0f this report) which can be used to give a rough esti mate of a boot’ s capacity .

This subtask is divided into two interrelated elements . The first element is concerned with
determining what percentage of boat s involved in overloading—related accidents was equipped
w ith capaci ty plates . The second element measures the boat operator ’s awareness of the
capacity limits of his boat .

Three main categori es of accidents define overloading—related accidents: 1) caps izings ,
2) swampings, and 3) floodings . These may be further divided into the following groups:

• Swamping (due to large wave or wake; no prior floodi ng),

• Capsizing (with no water prior to capsizing inc ident),

• Capsizing due to flooding/swamping, and

• Sinking due to swamping (floodi ng).

For the fi rst subtas k element , boats involved in overloadi ng—related accidents in 1973 and 1974
were divided into three categori es :

• Boats which should have had labels (boats built during and after 1973 which

were less than 20 ft (6. 1 m) in overall leng th),

• Boats which probably didn ’t have labels (boo ts built before 1 973 and boa ts
over 20 ft (6.1 m) long, and

• Unknown (year or length unknown).

The manufacturers of the boats involved in these accidents which were built before 1973 and
less than 20 ft (6.1 m) long were contacted to determine whether the boats had capacity

1—1 
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plates . The percentage of those boats involved in overloading—related acc idents which

carried capacity labels was then calcu lated . Statistics were obtained from the Nationwide

Boating SL vey (Reference 1) and the boating industry to determine t he percentage of tota l

boats under 20 ft (6.1 m) in existence which have capacity labels. The pe rcentoge of labeled

boats involved in overloading—re lated accidents was compared to the percentage of labeled

boats in existence to determine if fewer boats involved in accidents had plates than in the

population . This was done w ith two different estimates of the population percentage .

The second element involved a telep hone survey of 100 boat ope rators obtained from the

Nationwide Boating Survey. They were asked questions pertaining to t hemselves and their

boats . Among the quest ions were:

• Are you aware that your boat has a capacity l imit?

• Does your boat hove a capacity plate or label?

• Are you aware of wha t the plate says ?

• What does that information mean to you ?

• What would your reaction be to social pressure to exceed the capacity l imit?

Section 2 .0 descri bes the methods used to obtain the data for the irst subtask element and

presents the data concerning overloading—re lated accidents . Section 3,0 presents the pe rtinent

questions and results of the capacity plate awareness stud y.  Th is is followed by Section 4 .0,

“Conclusions and Recommendations ” , Appendix I—A , the Survey Questionnaire , A ppendix I—B ,

Correlation Computations , and Appendix 1—C , Compilation of Remaining Questions ,

__________ _____ 

1-2 
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2.0 OVERLOADING DETERMINATION

A review of 197 3 and 1974 BARs w Os made and data collected on all overloading—related
accidents . When avai lable , the capacit y information was taken from the capacit y p late and
used to determine whether the boat was overloaded . When this information was not avai lable ,
overloaded boats were determined using the follow ing equat ion:

Length X BeamInteger 15 
= The maxi mum number of people the boat can carry

The equation generates an esti mate of the persons capacity of a boat , and was not intended
to be as accurate as current measurement methods . A correlation was run to determi ne whether

thIs equation was a good esti mate for determini ng the maxi mum persons capacity . The
comp liance test capaciti es (determi ned by tests conducted at Wyle ) for 159 boats (boats include
bass boats, johnboats, runabouts , and di nghies) were compared to the capacities determined

by the equation .

The correlation (r 0.85) was statisticall y si gnifi cant and indicates that the equation is good

enough to esti mate maximum persons capacity for certa in types of boats . (See A ppendix I—B

for the correlations for all types of boats and their meani ng.)

A total of 243 BAR questionnai res (136 from 1973 and 107 from 1974) were reviewed and the

re levant information concerning the boat involved was extracted. The information taken
fro m these reports was : 1) length of boat , 2) manufacturer , and 3) year .

Since most of the BARs did not contain these three important pieces of informat ion , only

eighty—two (82) of the BAR questionnaires could be used , I .e., , only 33.7% of the BARs

contai ned data concerning the year , length and manufacture of the boat .

The next step was to determine when the manufacturers of these boats involved in overloadi ng-
related accidents began attaching capacity plates. This was done by contacting the manu—
facturers by te lephone . A total of forty—seven boat manufacturers were contacted .

The group of eight y—two boots was divided into two categories : 1) those with capacit y p lates and

2) those without capacity plates . The percentage of labeled boats within this group was then

- ,  
1—3
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determined . Next , the labeled boats were treated as a percentage of the tota l number of

boots involved in loading—re lated accidents in 1973 and 1974 . The breakdow n of this data

is show n in Table 1— 1

The true proportion of labeled boats in overloading—related accidents may lie anywhere from

26% (if all unknowns are assumed not to have plates) to 92% (if all unknowns are assumed to

hove plates). -

TABLE I-i . 1973 AND 1974 OVERLOADING-RELATED ACCIDENTS

Category Number of Boats Percentage

With Capacit y Plate 63 77%
Wit hout Capacit y Plate 19 23%
Total for Known Boats 82 100%

With Capacit y Plate 63 26%
Without Capacity Plate + Unknowns 180 74%
Tota l for Known and Unknown 243 100 %

Wt h Capacit y Plate Unknowns 224 92%
Without Capacit y Plate 19 8%
Total for Known and Unknown 243 100%

Using the statistics fro m the Nationwide Boati ng Survey, the tota l number of recreational boats

in existence was estimated (this total excludes inboards , inbocrd/outdrives , sai lboats , canoes ,

and boats class ified as “other ”). Since the Nationwide Boating Survey was taken duri ng 1974,

it did not contai n the total number of boats for 1974; therefore , an estimate of t he boats

for that year had to be made . This was found by first ca lculating the percentage tha t the num-

ber of boats manufactured each year decreased from 197 1 to 1972 and from 1972 to 1973 . Then

t he mean percentag e was calculated . The 1973 total (second column in Table 1—2) was multi plied

by t his mean percentage and the product subttacted from the 1973 boat totals. Table 1-2 shows

the breakdown , by age , of all recreational boats (includi ng those greater than 20 ft (6. 1 m))

starting w it h boats manufactured in 1974 (as esti mated above).

The boots were then divided into three groups: 1) boats built before 1965 , 2) boats built

between 1965 and 1972 , and 3) boats built after 1973. This divi sion was chose n because the

14
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TABLE 1-2 . TOTAL NUMBER OF RECREATIONAL BOATS IN UNITED STATES 1

Age of Boats
(Years) Total

1 (1974 boats) 385,678
2 450 ,575
3 539,758
4 583,466
5 490,097
6 —  8 1,291 ,136
9 -  11 960,906

12- 16 684,129
17 - 21 302 ,057
Over 21 339,317

Total 6,028,119

Nationwide Boating Survey

law requiri ng a capacit y p late on boats did not app ly to those boats built before November ,

1972. A lso , in 1965, the Boating Industry Association began a certi f ication program for its

members . Therefore , a certain percentag e of the boats built between 1965 and 1972 mcy

hove had capacity plates . Table 1—3 presents the data for the three groups mentioned above.

TABLE 1-3. TOTAL NUMBER OF RECREATIONAL BOATS

Year Total

Before 1965 1,646,805
Between 1965 and 1972 3,545,061
1973 and 1974 836,253

Of course, the boats less than 20 ft (6.1 m) built after November, 1 972 , shou’d all have plates .

How many of the boats built between 1965 and 1972 have plates ?

Out of the 100 boats used in the Nationwide Boating Survey te lep hone survey, 63 of the boots

were bui lt between 1965 and 1972 . Of these 63 , 43 or 68.3° c of the boats had capacity

plates . This percentage (called “Survey Pot. ’ be low ) could be multi plied by the number of

boots between 1~ o5 and 1972 in Table 1-3 and used in the formula in Fi gure 1-1 to compute

the total number of boats built after 1 965 which had plates .

L _ _ _ _ _ _ _ _ _
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Total No. in . .Boats Built Boats Bu il tPopu lati on Bui lt
Aft 1965 = in 1973 + Between x Survey Pcf.er 

and 1974 1965 and 1972W it h Plates

= 836,253 -
~ 3,545,061 (.683)

836,253 + 2,421,276
= 3,257,529
= 74 .4% of fatal population from 1965 to 1974

FIGURE 1-1 . POPULATION CAPACITY PLATES COMPUTATION

Thus , the data indicate that approximatel y 75% of the boats built between 1 965 and 1 974,

inc l usive , have capacity plates .

In the 82 boats in the accident samp le , 14 boats were built in 1973—74, and 13 of those had

plates . The other one was a sailboat . Of the remaining 68 boats, the survey percentage

indicates that we can expect 68 .3% to have plates. Thus , the expected frequency of boats
with plates in our samp le is 13 -

~
- 68(0.683) = 59. If the plates were preventing overloading—

re lated accident s , then the percentage of boats with plates in accidents should be lower than
the expected percentage from the population , and the resulting corrected X2 should be si gn i— -
f icant . The X2 statistic (X2 = 0. 74, df 1 , p>3.25) indicates that the re was no stati sticall y
re liable difference between the number of boats with plates in overloading—related accidents
and the number with plates in the boat popu lation built after 1 965 . A X2 ana lysis a lso indi-
cates t hat the population of boa ts in the accidents was not statisticall y different from the
overa ll population in terms of the number of boats built prior to or after 1973 (X 2 = 0. 17,
df = 1 , p>O.50).

BAR’ s
Observed Expected
Frequency Frequenc y

63 59

• Without
Plates 19 23

82 82

1-6



A second means of estimating the percentage of the population of boots that have plates is to

use the percentage in the telephone sample as the estimate . A comparison was made between

the total number of labeled boots involved in overloading—related accidents to the total

number of labeled boots from the awareness questionnaire . The first example used only those

boats From the awareness questionnai re built after 1965 . This comparison includes all boats

built prior to and after 1965. A x 2 test was used to determine if there was any association

between capaci ty plates and overloading—related acciden ts. The computations for X 2 are

as follow :

Telephone Survey BAR’s

With 67 63 130
Plates (69.77) 

• 
(60.23)

Without 28 19 47
Plates (25.23) (21 .77)

95 82 177

As before , the X2 ana lysis (X 2 0.60, df = 1, p> O .25) indicated that there was no association

between overloading—related accidents and capacity plates . Because of the number of unknowns

(180) , the result should be regarded as te ntative .

A third means of estimating the population of bo~ ‘ ‘ict have capacity plates is to use BIA

figures . Since 1965, the BIA has hod a certification program. The members , w ho were cert i-

fied under this program were required to disp lay a capacity p late on their boats . The BIA

estimates of how many boots ore mode by members in their certification progra m are very close

to the 68% of the boots in our survey that have capacity plates . Thus, a new X2 test is not

needed, s ince it would replicate the one on page 1—6 .

1-7
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3.0 CAPACITY PLATE QUESTIONNAIRE AND DATA

To determine if boat owners were aware of their boats ’ capacity limits , a telephone interview

was conducted over a three week period . From this survey, data were obtained from 100 boat

owners . The telephone numbers were ta ken from the Nationwide Boating Survey. The tele-

phone numbers were selected randomly from those people that owned a boa t in 1973 . The 
- •

requirements of the survey were : (1) the person must still own a boot, and (2) the boat must

have been used in the last two years , The second requirements was used because the question-

naire hod to do with usage of the boot, and it was felt that if the operator had not used his

boot for two years, then he would not remembe r details needed for the survey.

The survey contai ned questions which provided information about the boat operator and his

awareness of his boot ’s capac ity Umits . See Appendix I—A for the comp lete survey .

The first questions concerned the boot operator and his back ground . The data are shown in

Table 1—4 .

TABLE 1-4 . BOAT OPE RATORS BY AGE , INSTRUCTION , AND EXPE RIE NCE

Age Instruction Experience *

Mean Age — 45 years Yes — 18% Under 20 hours — 5%
Median — 44 years No — 82% 20 to 100 hours — 19°/n j

101 to 500 hours — 41°/n
501 hours or over — 35%

* Experience is defi ned as the total number of boat operating hours .

The results of six questions concerning capacity information and the operator’s understa nding

of capacity limits are summari zed below :

(1) Are you aware that your boat has a capacity limit?

Yes — 93%
N o —  7%

1-8
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(2) Does your boat have capacity information such as a label or plate on it?

Yes —

No — 28%
Don’t Know — 5%

(3) Do you know what information is given on the capacity plate? *

Yes — 78%
No — 22%

* Thi s percentage is based on the number of “yes ” answers to No. 2 above.

What is the capaci ty limi t given for:

1) Persons 
_____ 

(this may be given in no. of people or pound
2) Horsepower 

_____

3) Persons, motor and gear maximum capacity 
_____

If an operator was not able to give at least one detailed answer on the capacity limit

for persons, horsepower, or maximum capacity, his answer for question (3) was tabula-

ted as a “no.” Of those people who were asked question (3), 48% mentioned a

persons capac ity, 51% gave a horsepower limit , and 48% gave a capacity for persons,

motor, and gear .

(4) What does capacity informat ion mean to you?

a) The maximum weig ht or number of peop le the boat can carry: 53%
b) Comment about capaci ty being a safety feature: 31%
c) Don’t know : 16%

(5) Have you ever loaded >~ur boat beyond ifs capacity limit?

a) Yes — 10%
b) No—90%

1-9
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(6) Social pressure question: This was a two—part question — when asked, “How
would you react if you discovered that you had more potential passengers for
an outing than the capacity limi t of your boat?” , boat owners rep lied:

a) Wouldn ’t overload, make more than one trip, leave someone
behind, or riot go: 95%

b) Depend on the wate r conditions: S~tn
The second part of the question was asked of those who answered that it would
depend on the conditions . The question placed the boater in a hypothetical

situation (see A ppendix I-A, Question 18) and asked what he would do. The

s ituation posed is that a party of ei ght plus gear (fishing and skiing) and food

must be put in one boot rather than divided between two boats, as planned .
When placed in the situation all respondents answered that they would not

take all the people at once .

1-10
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4.0 DISC USSION OF RESULTS

Based upon the available data , capacity plates have no si gnificant effect on t he probability

that a boat wi l l  be involved in an overloading—related accident . Howe ver , since t he re was a

large number of ‘un know n ” data wit hin our samp le , the conclusion stated above mi ght be

different if t hese data were available. There is no reason to believe that the proportion of

boats within this subsamp le (unknow n data) with capacity plates is similar to that of the “know n”

subsamp le. Indeed, depending upon the proportion in the unknowns, our estimation of the per-

centage of boats with plates in overloading—related accidents could range from 26% to 92%

This is critical . Depending upon this result , the evidence could indicate that capacity plates

are preventing accidents, contributing to accidents , or having no effect , Without the data on

the unknowns , one simply cannot know which is the case . It is possible that many of the unknowns

do not have labels. Good records are kept of boots that are labeled , but few manufacture rs keep

trac k of how many boats they don’ t label , If this were true , then it may mea n that there are - 
- -

s gnificant ly fewer boats with plates in these accidents; i .e., t hat  plates are more effective

than nothing . Does this mean that capacity plates cannot be improved? Of cours e , the answer

is no. During a telephone survey of nighttime collision victims in 1975 (results in MacNeill ,

“Capacity Plate Effectiveness: Pleasure Boats” (Reference 2)), it was found that a maximum of

only two—t hirds of the plates were located such that they were easil y read s Some plates were

in glove boxes, under seats , in storage compartments , under das hboards, on bows , etc . No

label , no matter how well it is desi gned, wi ll be seen if it is in a poor location .

Assuming a good location can be found, the labels themselves can be improved . A length y

discussion can be found ~n Mac Neill’ s study of t he problem . His wor k concludes that there

are at least ei ght changes that could be made in capacity plates to improve their desi gn.

The researc h effort involved in this report raised severa l questions .

• W hat causes overloading-related a~cident~’~ Peop le do.

• Do people know what their boot ’ s capaci ty limit is ’~ Generall y, yes .

- 
- • Do they understand what the limit mear~ ?

1 
‘

b 
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• Do they know Nh >’ limits are set?

• Do they care ?

The last three questions cannot be adequatel y answered using a te lephone survey techni que .

Proposed future research will be discussed later.

If the three (including BIA) estimates we computed are used , the indications are that boats

wit h capacity plates are involved in overloading-re lated accidents just as ofte n as boa ts

wit hout plates . There are many factors , in addition to the unknown data, that may contri bute

to the apparent lack of effectiveness of capacity labels. Probabl y the major reason for the

apparent ineffectiveness of labels is that they are often not in a visible location . Another

factor may be variations in boat exposure with age . Boats bui l t  afte r 1 965 could be used more

often and out for more hours than boots built before 1965 , Of the 97 boats involved in over-

loading—re lated accidents whose age was known, 74.3% were boats built after 1965, while

only 25.7% were built before 1965, These fi gures are compa rable to the tota l boat popula-

tion; 72 .7% comprise boats built afte r 1965, w hile 27.3% comprise boats built before 1965.
Further researc h is needed to determine whether boat exposure varies significant ly wit h age .

Other Factors which may be invol ved include: the length of the boot (some lengths are not

required to have labels , and are difficu lt to overload), c haracteristics of the operators (age,

experience , etc.), and social changes (are more people partaking of leisure activities in

groups nowadays?).

Of the 100 people surveye d, only 10% admitted to loading their boot beyond its capacity

limit. When these people were put in the hypothetical social pressure situation , 100% said

that they would not let all the people go at one time . Since not overloading is a socia lly

desira ble response , it is possi ble that overloading behavior s more prevalent tha n these

figures indicate .

A lmost two—thirds of the BARs cont& -ied unknowns , whi le only 5% of the interviews contained

unknowns . If the BA Rs hod contained the relevant information (year and manufacturer), more

definitive conc lusions could be drawn.

1—12 



5.0 PROPOSED FUTURE RESEARC H

One possible method of reducing overloading of pleasure boats is in the area of education,
suc h as:

• Buyer information programs which tell potentia l boa t buyers why capacity
limits are set for pleasure croft.

• Dealer motivation programs designed to inform the buyer at the dealer leve l .

• Manufacturer manuals that stress capacity limits .

• Mass media programs in a reas where a high percentage of overloading accidents

occur.

To find out more about why operators over load their boats, on—site observations should be
ta ken in geographical areas where a high percentage of over loading—related accidents occur .

Photogra phs could be ta ken of over’oaded boats, especia lly those that are grossl y over loaded,
for data ana lysis purposes . Operators of overloaded boats could be interviewed to find out
why they overload their boats .

New and better—desi gned capacity plates could be installed on selected boats, arid the pros—

pective buyers and new owners of these boats could be monitored to determine their attitudes

and behaviors . These data could be compared to observations of other boaters to determine if

the tendency to overload has been reduced .

•1
I
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APPENDIX 1-A — SURVEY QUESTIONNAIRE

Hello, my name is . I’m working for the U.S. Coast Guard on
a boating safety prog ram . In Apri l 1974, someone in your household gave us information
concerning you and your boat . Do you still own a boat? (If yes, continue wi th interview .
If not used ~~th~n last two years , end intervi ew and thank them for their time.)

May I speak to the person who operates the boat most of the time ? (If this person is not
there, find out when it would be convenient to call bock and talk to him .) We need to
get some more information which was not obtained at that time concerning you and your
boat . Your answers will be used only to help us prepare data to assess the effecti veness
of capacity plates or capacity information .

NO NAMES WILL BE USED .

I’ie first few questions concern the operato r of the boat .

1) What is your age ?
(age)

2) In total , how many hours of boat operating experi ence do you have ?

Wou ld it be: (read l ist)
a) u’,der 20 hours
b) 20 to 100 hours 

_____

c ’~ 101 to 500 hours 
_____d) 501 or over

(do not read) - 

-
e) unknown or don’t know 

—

3) Have you ever taken a boating sa’ety course ?

No 
____

Yes 
_____ 

(exp lain)

(what kInd) 
____________________________________________________

The next questions wil l  concern your boat .

r~~ 

~~~

‘ 

I-A-i

L - ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~

~ What kind of boot do you own ?

Length —

Manufacturer

Model 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4b) What is the age of your boat ?

No. of years or year built

So) Is this the first boat that you have owned ?

Ye~ — 
(go to no. 6)

No 
_ _ _

Sb) How many boats have you owned prior to the o~e you have now ?

No. of boats

5~) Were these the same type of boat that you now own ?

Yes 
____w.

No 
_ _ _ _

Sd) What types(s) of boat(s) was (were) it (they) ?

6) What type engine do you have on your boat ? (check one)

Outboard - Sng ’e engine 
_____

Twin engine 
_____

Go to 
( 

b) Ini~oard - Gas - Sing le engine 
_____

No 8 Twin ei,~ ne 
_____

Diesel — Sing le engine ——Twh, engine 
_____

I c) Inboard/ Outboard - Sng le engine 
_____

Twirl engine
dri ve 

____

d) None (go to no. 7) 
—
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7) What type of propulsion system is used on the boat ?

a) Sai l

b) Paddles or oars 
______

8) What s the total horsepower of the boat ?

——_________ 
(If twin engine , combined horsepower)

9) Who is the manufacturer of the engine ?

Name of manufacturer

Don’t know

10) What material(s ) is your boat hull made of?

a) Fiberglass
b) Aluminum 

_____

c) Wood 
_____

d) Steel 
______

e) Canvas
f) Other 

_____________________ 

(specify)
g) Don’t know

I la) Duri ng the 1974 boating season about how many times a month was your boat used,

on the average?

No. of times ——
lib) Of the boating acti vi ti es in whi ch the people in your household particip’~ted T n 1974,

w hat percent of the total booting ti me was spent:

(read list)

Pleasure cruising 
__________

Water skiing 
___________

Recreational fishing 
__________ - 

-

Hunting 
_________—

Racing 
__________

Commercial use
Skin diving or scuba diving 

__________

Sailing 
_________

Other 
_____________________________ 

(specif y)

I-A-3
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12) On the average , about how many persons , includi ng the operator , were carried aboard
your boat on a normal outing in 1974?

No. of people 
________

13a) Are you aware that your boat has a capacity limit?

Yes 
______

No 
_ _ _ _

13b) Can you tell j ust by the way the boat sits or handles in the water if it is overloaded ?

Yes

No

l4o) Does your boat have capacity information such as a label or plate on it?

Yes

No 
_____ 

(go to no. 15)

Don ’t know (go to no. 15)

14b) Where is the plate located?

Location of plate 
_ _ _ _ _ _ _— —  _____________________

l4c) Do you know what information is given on the capacity plate?

Yes 
______

N~ —— (go to no • 15)

14d) What is the capacit y limi t given for:

1) Perscns 
______— 

(this may be given in no. of people or poundage)

2) Horsepower _________

3) Persons, motor and gear maxi mum capacity 
__________

15) What does capacity information mean to you?

I-A-4
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b a )  Have you ever loaded your boat beyond its capacit y limit?

No 
_____ 

(go to no. 17)
Yes 

______

lob) What were the circumstances in ‘his situatjon ?**

** If the circumstances are such that he/she does it all the time and it is a social
situation , do not ask Question 17.

17) How wou ld you react if you discovered that you had more potentia l passengers for
an outing than the capacity Umit of your boat?

18) (Social pressure situation)— I would like to place you in a hypothetical situation to
find out what you wou ld do? Please answer as best you can .

Suppose that you and a number of friends and relati ves have planned an outing for the
wee kend . The schedule includes picnic ng, skiing , fishing and camping. Two boats
are to be used , yours and someone e lse ’s . Accord ing to plan , you and seven members
of t he party meet at the launch site , but the person with the other boat fails to show
up at the scheduled ti me .

Now the area where the picnic is going to be is accessible onl y by boat and is
approximate l y 16 miles from the launch site . You and your party have all the food,
the skiing equi pment and the f ishing gear .

You plan to tak e some of the members to the area , then come back and pick up the
rest of the party , but they don’t want to do that . The other peop le want to go all
at the some time . IF you take all the people at one ti me , you wi ll be overloading
your boat .

I-A-S
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Wou ld you take all of the people at once?

19o) Was anyone in your household involved in an accident of any k ind while operating
o boot in the last five years?

Yes 
— 

(go to no. 19b)

No 
_____ 

(go to no. 22)

Dontt know

19b) Describe the accident?

(Get person to give information on time , weat her , wate r condit ions , w here it
occurred , ho~ it happened , etc .)

If the accident was a capsizing or swamping, go to Question 20a .
If it is another type of accident , go to Question 2ba .

2Cc) How many people, inc luding the operato r, were aboard the boat at the time of the
accident?

No. of peop le 
_________

20b) How much equipment was aboard the boat at the ti me of the accident?

Wei ght in lbs 
__________

I-A-ó
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21o) How many peop le wound up in the water? (If none go to no. 22)

~ of Peop le

Holding Or When PFD
Person * Sex Wearing PFD Secured

2
3 — - — —

4 
— — — —

5 — — — —

6

* If more than 6, use bac k of page .

Code: A ge: Adu lt (A) 20 or over

Teenager (1) 13— 19

Child (C) 0— 12

Sex: Male (M)

Female (F)

Holding (H)

Weoring(W)

W hen secured: After in water (A)

Before in water (B)
(Place appropriate letter in blank)

21b) How many had life preservers or some flotation device? (IF none go to No. 22)
~ of peop le.

21 c) Con you tell me how many peop le were wearing them or holding them ?

21d) W’,en did eac h of those using a life preserver put it on or grab i t?

I-A-7
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2 1e) After the accident , was the boat or any port of it floating ?

Yes
_______

No
_______ 

(Go to No. 22)

21f) Did anyone hold on to it? For how long ? What happened?

22) When you go out in the boat , w hat do you do with your life jac kets ?

23) (Ask if PFD’ s not worn ) What kind of situation would induce you to wear a life jac ket
or tell the other people on rhe boat to wear life jackets ? (Get examp le.)

The next few questions do not cpply to boating, but to automobile operation .

24a) ~ the last five years have you had any automobile accidents ?

Yes (go to no. 24b)

No 
_____ 

(go to end of intervi ew )

24b) How many ?

No. of acc idents

1—A - B
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Thank you very much for your cooperation.

Now for verif ication purposes, I did reach you by dialing:

(Area Codi) ~~~~Phone Number)

Thank you very much.

Interviewer

Date 
_________________

I-A-9/IO
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APPENDIX I—B

CORRELATIONS

Percent of
Variance

Accounted
Boat Types Correlations Samp le Size Si gnificance For

All r = 0.85 N = 159 t = 20 .22, df = 157, p <O.OO 1 72

Type 1 -Bass Boat r 0 .87 31 t 9.50 , df = 29 , p<O.OO 1 76
Type 2-Johnboo t r 0.96 13 t 1 1 .37, df l l , p<O.OO 1 92
Type 3-VRunabou t  r 0.65 42 t 5.41 , df 40, p<O.OO l 42
Type 4- W Runabout r 0.80 58 t = 9 . 9 8, df = 56, p<0.O0 1 64

Type 5 — Cabin none possible I 
—

Type 9 -  Dinghy r = 0.52 6 t = 1 .22 , df = 4, p >O. lO 27
Type 10-V Johnboat* r = 0.73 8 t = 2 .62, df 6, p<O.O5 53

* Semi—V , li ghtwei ght boat

Thus , a ll of the correlations are si gnificant ly different from P 0 except for ding hys. Thus ,

the use of the formu la in Section 2 .0 to determine whether or not a boat was overloaded s not

unreasonable . However , the formula was used for researc h purposes and this is not to be c on-
fused wit h comp liance testing. In comp liance testing , the prob lem is more like that of quality
contro l, and the capacities are measured more precise ly in order to dete rmine the true comp li-
ance capacity . Indeed, the formula , a lthough it corre lates very highl y with comp liance test
resu lts, overestimates the comp liance capacity for near ly t hree quarters of the boats tested , os

shown bel ow . Thus , the formula is adequate for research use, but not for comp lianc e testing .

Since it tends to overestimate capacities when it is off, the data concerning the frequencies

of over loading contained in this report may underestimate f ke true magnitude ~f He prob lem

if I-B-i
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Number of boots where the formula
Boat Types capacity > comp liance capacity

All boats 116
Type 1 - Boss Boat 24
Type 2 - Johnboat 13

Type 3 - V Runabout 32
Type 4 - W Runabo ut 35

Type 5 - Cabin 0
Type 9 - Dinghy 5

Type 10 - V Johnboat* 7

* Semi—V , li ghtweight boat

I— B — 2
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APPENDIX I-C

COMPILATION OF REMAINING QUESTIONS

1 . Length of boat .

-: Mean lSf t
Mode l4 f t

2. A ge of boat .

Mean 7.49 years
Mode 6.00 years

3. Is this the first boat that you have owned?

Yes 32%
No 68%

4. How many boats have you ever owned?

Med an 2.78
Mode 1 .00
Mean 3 .22

5. Were these the same type of boat that you now own?

Yes 42 .6% (29)
No 57.4% (39)

6. W hat type engine do you hove on your boat?

Outboard 
- 

-

Single 95%
Twin 2%

Manual 3%

7. What is the tota l horsepower of the boat?

Mean 36 hp
Mode 10 hp

8. ‘Nhat material(s) is your boat hull made of?

Fiberg lass 40%
Aluminum 48%
Wood 12%

i-C-i

-i 
- : - : ~~~~~



- 
~~~~~~~~~~~~~ - ~

-
~~~~~~~ - _ - .-~~~~~~~~~~~~~~~~

— 
~- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- - ~~—~~- - 

-

-

9. During the 1974 boating season , about how many times a month was your boat used,
on the average ?

Mean 7. 1
Mode 2.0

10. Boating act ivit ies - percent of the tota l boating time (mean percentage) .

Pleasure cruising 56%
Water s kiing 45%
Recreationa l fishing 82%
Other 25%

11 . Number of people carr ied aboard boat on norma l outing .

Mean 2.87
Mode 2.00

12. Was anyone in your household involved in an accident of any kind while operating
a boat in the last five years ?

Yes 0%
No 100%

13. PFD usage — two questions : What do you do with your life jackets when in the boa t,
and w hot kind of situation would induce you to wear a life jacket?

Wears t hem all the time 28%
Uses cushions 11%
Wears only in rough wate r 39%
Makes children and non—swimmers

wear them 22%

14. In the last five years , hove you hod any automobile acciderns ?

Yes 0%
No 100%

ti
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S U B T A S K  It — E D U C A T I O N  S T U D Y

1.0 INTRODUCTION

— The mai n purposes of this subtask were to:

• identi fy causes of loading—related accidents , conditions associated with an

accident , and c haracteristics of the accident vict ms and their boats ,

• identify areas w here educational programs could have helped to prevent the

accidents , inc ludi ng those human operator responses which are repeatedl y

involved in loading—related accidents; and ,

• identify areas w here two of the current educotional program texts deal with

loadi ng—related accident causes .

Booting accidents result fro m a combination of three components : the boat , the environment ,

and the operator . This subtask concentrates on the causes of loading—related accidents and

the role that operator education could play in preventi ng or recovering from these accidents .

The data for this subtask were gathered fro m several sources : boati ng accident reports (BARs),

Nationwide Boati ng Survey (Reference 1), U.S . Coast Guard Auxiliary, and U.S. Power

Squadron educat ional material . Reports of 261 loading—related accidents from 1969 and 197 3

were reviewed and analyzed relat ive to the objec tives outlined above . The data indicated

that ope rators involved in loading—related accidents are no more or less likel y to have had

I J 
a boati ng safety course than operators from the general boating population . Operators

w ho have taken a boati ng safety course and had a fatal accident tended to have more boat

operati ng exposure .

Il—I
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Other results included:

• the most Frequent ini tiator of a loading—related accident is a load shift
(127 accidents compared to the next most frequent initiator , waves, wit h
72 accidents); many of these accidents involved a person standing up; 

I 
-

• the review of two boating safet y course texts indicated that more
emphasis can be given to safety in sma ller croft (under 16 ft (4.9 m))
in those texts; and,

• the operators in loadi ng—related accidents were found to be different in
terms of their age and boating experience: comparison s were made with
the population of operators in the Nationwide Boating Survey.

The findi ngs of the present study are organized into four sections. Section 2 . 1 discusses the
conditions and events w hich lead to loading—related accidents . The anal ysis began by
c lassif ying contri butors into two categories : (a) pre—accident conditions , or (b) accident m i —
Piators . The relative incidence of conditions and initiators was discussed . The next
sect on (2.2) reviews the characteristic s of the people involved in loading—related accidents
and comparisons are made to the general boating population . Section 2.3 discusses boating
sa et y instruction and the incidence of loading—re lated accidents . This is followed by
Section 3.0 w hich presents the conclusions of the study.

11-2



2.0 METHOD AND RESULTS

Data for this study resulted from 26 1 detai led BAR questionnaires concerning loading—

related accidents se lected for study by the USCG R and D Center (Reference 2). The R and

D Center used the following definition of a “loading—related accident ”:

Accidents which are related to a recreational boat ’s stability, freeboard ,
capadty, and ‘motions ’ characteristics . ‘Motions ’ is defined as a boot ’s
performance while drifti ng, proceedi ng on a strai ght course at moderate
speed, slow speed maneuvering or undergoing changes in throttle (on/off
plane) or direction in such a manner as to cause suspic ion of the boat’s
ability to react proper ly to the imposed maneuver .

The questionnaire data were pulled fro m 1969 and 197 3 BARS of loading—related accidents ,

and filled out by personnel at the R and D Center. For this study, these 261 loadi ng—related

acci dents were classified into one of four groups :

1 . capsi zing,

2. swomping leading ~o capsizing ,

3. swamp ing, or

4. falls overboard .

The reader wil l  recall from Subtask I that loading—related accidents were defined as all acci-

dents w here the load (amount or distribution) was a factor , w hile overloading—related acc idents

inc luded the subset of loading—related accidents where the boat was loaded beyond its known

or estimated capacity .

2. 1 Characteristi cs of Loadi ng—Related Accidents

2. 1 .1 Loading—Related Acci dents and Major Accident Variables

The 261 loading—related accidents were categor ized to determine what type of accident is the

most frequent . Table li — i shows the breakdown of the accidents . According to the 26 1

ac ddents reviewed , the most prevalent loading—related accidents are capsizings (112 accidents

or 42.9 1~’4) followed by falls over board (62 accidents or 23. 75%).

11-3

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - ~~-~ —--- -~~~~~- 

-



P -—. -

TABLE Il—i . FREQUENCIES OF VARIOUS ACCIDENT TYPES
IN A SAMPLE OF 261 LOADING-RELATED ACCIDENTS

ACCIDENTS
ACC iDENT TYPE NUMBER PERCENTAGE

Capsizing 112 42 .91
Swamping Leading to 59 22.61

C a p s i z i n g
Swam p ing 28 10 .73
Falls Overboard 62 23.75

TOLALS 261 100 .00

Accordi ng to CG—357 — 1974 (Reference 3) , capsizings (N 788) are the most frequent

type of loading—related accident followed by falls overboard (N = 362). Thus, the rates of

capsizings and fa lls overboard in the selected acc idents correspond well with the rates in

CG—357. For more than 15 yea rs, the two dominant types of loading—related accide nts have

been capsiz ings and falls overboard .

Table 11—2 shows the frequencies of loading—related accidents by kind of accident and boat

type . The boat type most often involved in loadi ng—related accidents is l ghfwe ght boats

(114 accidents or 43.68% of all accidents). Of the 114 lightweight boats involved in

these accidents , all but one were under 16 ft (4.9 m) in length . The li ghtweight boats

also accounted for the highest frequency of capsizings (53 accidents or 47 .32 % of all

capsiz ings). Runabouts accounted for the highest frequency of falls overboard (25 accidents

or 40.32~~ of a ll falls overboard accidents).

11—4



TABLE 11-2 . FREQUENCY OF LOADING-RELATED ACCIDENTS
BY ACCIDENT TYPE AND BOAT TYPE

(FROM A SAMPLE OF 261 ACCIDENTS)

BOAT TYPE
ACCIDENT TYPE CANOE LIGHTWEIGHT RUNABOUT OTHER UNKNOWN TOTAL

Capsi z ing

Number 25 53 14 18 2 112
Percent 9.58* 20.31 5.36 6.90 0.77 42.91

Swamping Leading
to Capsizing

Number 2 33 14 10 0 59
Percent 0.77 12.64 5.36 3.83 0 22.61

Swamping

Number 2 10 9 6 1 28
Percent 0.77 3.83 3.45 2.30 0.38 10.73

Falls Overboard H-
Number 2 18 25 17 0 62
Percent 0.77 6.90 9.58 6.51 0 23.75

Totals
Number 31 114 62 51 3 261
Percent 11.88 43.68 23.75 19.54 1.15 100.00

*Where 9.58 = 
~~~~~~~~ 

, N = 261 .

Definitions of Boat Categories:

Canoes - Al um i num , fiberglass , or wood

L ig h t w e ig h t  - Typically aluminum hull , flat or semi-V bottom with
outboard power - ‘

Runabout - Outboard , I/O , inboard , and s k i  boat

Other - Dinghy , cabin motorboat , rowboat , heavy skiff , and boats
coded as ‘other ”

11—5
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Dota concerning the operation of the boat at the ti me of the accident are tabulated in

Table 11—3. This table contai ns data categorized under the two major loading—related

occident types: 1) capsizing/swamp ing accidents , and 2) falls overboard accide nts . The

table shows the breakdown by number and percentage for each operation according to each

accident type category and the totals.

As can be seen fro m Table 11—3 , the highest percentage of capsizing/swamping accidents took

place while the boat was drifting (54 accidents or 27. 14%). However , the highest percentage

of fa lls overboard accidents occurred while the boat was operating at normal planing speed

(24 accidents or 38.71%). Falls overboard accidents apparentl y occurred often w hile the

boat wa S moving relativel y fast (normal planing/mode of operation). On the other hand ,

capsizi ng/swompi ngs occurred frequent ly under conditions where the boot was relativel y

immobi le (anchored or dri fti ng/mode of operation).

As mentione d previousl y, CG—357 for 1974 indicates that capsizing/swamp ings and falls over—

board are major categories of loading—related accidents leading to Fatalit ies . Of the 753

people involved in the 261 samp led accidents , 329 (43.69%) were fatalities . These were

categor ized to determi ne fata lities by kind of occident and boat type . Table 11—4 shows

these data. The highest number of fatalities for thi s kind of occident were the result of

capsizings (137 fataliti es or 41 .64% of all fatalities). The most fatal it ies occurred in

accidents invo lving lightweight boats (142 fatal it ies or 43. 16% of all fatalities).

Table 11—4 also reveals that the fatality data matc hes the frequency of accident data from

Tab le 11—2 ( .e., the highest number of accidents for falls overboard involved rcsnabouts , and

fata lit ies fro m Falls overboard most frequently involved runcbouts; the highest number of

acc idents for capsizi ngs and swamp ings involved lightw eight craft and fatalities fro m

copsizings and swomoings most frequently involved lightweight craft .

2. 1 .2 Locdirig—Related Accidents and Pre—Accident Parameters

In order to evaluate educational programs and loading—re lated accident causes , a more detai led

ana lysis was needed . A loading—related accident cause ana lys is tree was deve loped as outlined

11-6
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TABLE 11-3. OPERATION OF THE BOAT AT TIME OF ACCIDENT
(FROM A SAMPLE OF 261 ACCIDENTS)

ACCIDENT TYPE
CAPSIZING/SWAMPING FALLS OVERBOARD TOTAL

OPERATION Number Percent Number Percent Number Percent

High Speed 2 1.01* 5 8.O6** 7 2.68***
Normal Planing 15 7.54 24 38 .71 39 14.94
Transition (On/Off Plane) 7 3.52 1 1.61 8 3.07
Drifting 54 27.14 14 22.58 68 26.05
Rowing or Paddling 31 15.58 3 4.84 34 13 .03
Displacement Mode 41 20.60 6 9.68 47 18.01
Anchored 28 14.07 6 9.68 34 13.03
Backing Down 3 1.51 0 0.00 3 1.15
Other 6 3.02 2 3.23 8 3.07
Unknown 12 6.03 1 1 .61 13 4.98

TOTALS 199 100.00 62 100.00 261 100 .00

*W here 1.01 =

**Where 8.06 =

***Where 2.68 =

11-7 



,.- ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~

LU
— N. C~)N.

4 < p-.
)- _J N. — c~j  C’.J C~ U)
C .

~~~ 
c~ ~~~

. —
p- I-- —

LU .— U) c..J
>- ...J ..— ‘.0 U) U) 0

_J a_ • . .
.~~ 0 ‘.0 0i N. CO 14) C’J C\i U) 14) CO C’)

I- I-~ LU 01 C’) C’) .- .— . C%J CO
z 0 c’J I-
LU
O
U
U

0 0 — ‘.0 0
C’)

~~~~~

j~~< Z  LU

O 0 > C’) U) 14)
z )_ o  ~- ~

j . C’,~ ~~ ‘•-: ‘.~:~
I— ‘.0 N. ~~ N. CO C~.4 N. C~J 14) ~~

. 
~

) C’)

LU ~i) 
U) C’) ,-

~~~~
0 LL.— I 0 ~~sJ .- .-
U 

~~~ Q ,~~
. 14) ‘.0 U) O~’

N.cO CC) ~~~ O C~J D  ~~~ C C’)O
~~ 

‘.0 C’)
UJO
~~~ u.j

=
1~

Z LU N. U)
~~ C N. r~) C~J U) — C
I~~~~ • . .

~ 00  .- ‘0 — ‘.0 14) — CO C ‘.0
—

— - - s

I-.

(.3 0 CO N. N.
— ‘~~ 4( ~‘.J N. .— C\j C\J
LU • .

~ 
. . .

LU C) U) C CO ‘.0 .
~~~ N. U) 14) 14) N. ~~

> ‘.0 — C’) ~- .— ~- ~~
.

= —

>
z

~~~~~

- Q)~~~~~~~~ • 5 ~~~~ ~Jj .~~~1 ~~~~~~~~~~~~~~~~~~~I— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ‘V~~~~~~ N ! 0 Q) -4-~~~Q j O . )
I -~~ U — .0 U ~j  .0 U •~~~~.0 ‘.~ .0 U •.- .0 u

LU ~~~~~I — — E ’ -  ~~I E ~~~ — E L -  ~~~~~~~~~~~~~~~~~~~~~~
C NI ~ ~~ ~i) ‘~ ~) ~.-I ~a Q.l ~ Q,I --~I0.~ 1~ a~ ~it — I 0.. ~~. 04 ~~ 0.. ~~~ C. 04 ~-1 ~~. .~—) a..
L) cñ~~~~O E 0 Ec.~ a

~~ 

I— U~ ~ ~— U.. I-- u
i L )  Lfl 4-’

[1—8

L—~~ _ _.—~~.-----—~- ~~~~~~~~~~~~~~ -~~~~~~~~~~~~~~ r,~z



_7___ 
- 

-
- - - - i- -

- -~~~~~~~~~~~ -~~~- --- - -

I -

I — l  ‘.0 0
C’) 0

N.0 0)0
0~~~I
p-p- 1 C’) .—

LU
I -.’ ’> ,~~~~~~~ ~~~~ I 

C)J 0 C C)
p.... I -~ U) 0) 0 ‘.0

I- I ~~ C N. 0) N. CO C’) 0 0) C’)
z I— LU — ‘.0 14)0 ~

-,J ~~— N.~~~ C’)
U) LLJ I I- -  I
LU~~~~

CI ‘.0 —U.. Z I 0 0)

O <~~~-~ I 0 0  0 0  CO — m C
z t — ~ 2

LU
’~~~~ 0 

~~
. — CO C) U)a. 

> 
— >- N. N. ~- —

p-~ ~~I .2 CO LU U) C) U) C~4 0 C’) C)
a. ~fl < p- ~~ — U) (\J ~.O-

~~~~~~- I-I —
C Ci
CO

~~~~~~~ LL

~~~~~~ U Q LU C’) U)
CI C~4 ‘.0 C’4 C’.J ‘0

• . . .

I C%J 0 ~~ 0 N. C N. —

z ~~ 
U.) I N. — —

LU~~~~ C ii 0) II
CO

~0-)
12) LU ~~ CO

I--1 ‘0 — C) C’) .— — 12)
I U) 14) ‘0 U) i 4-’

CI . . . . U U

I C~J C) CO CO 14) II 12) U 12)

~~ Z N. C\J — e~.j CO ‘ —

U.. 12.)

~~ ~ 
1 2 ) ”

, 4-J 1~J) 4~I

~ 0 I~~~ 
4-’ U .‘

I~~~~ 
C —~~~~

I I~~ “ I  ‘a 12)

~ z I 12
~ 

•
~~ ~~~ I ~‘ 

4-’ °
— I~/) 1•’~ .‘-~ ~ ‘a ‘—

CO — I CO N. ‘0 U — I 4- U
< 0  I — I C) CO — p Vl 

~
) U ‘a) ‘11 U

LU I LIJ I . . . • 
~ ‘ ~~~ , ‘a 4J4-~ ‘a

> I I 0 C’) CO U) C C) C~’.J C’) I C 4-’ I ‘a I c Z
0 C’) ~~ 12) 9.. ~j ‘- C

I -i—
~ I I 

— 
“ — — I~~ ~~~ 

N
0 CO ,~ — ‘a I ‘~‘
> 010 4.~,V) C{ U

0.1 U ‘a 112) ~— , U 
~ PZ ‘a 4-r ’- N(’O ~~~~ ‘~1

~~~ 
U 4-’

~~I C ,~— ~n1C
‘ l ~~~~ 

(.01— ~~~~~‘ — —•0 I ‘a
L I 4-’ U ~~

I $ ‘a 0 ‘a 0 0 ‘a
LU ~- 12.) 0 4- — i~~- 

4.’ 4-.
0-~ ~ I —  CO I ‘a )
>- I 01 0. .,, 1.1 ,.— ~..) N.
I— .0~ 0 4.’ 12) 4.’ ~ 4.’ ,~) 4-~ 

I 
~ ‘a f.) 

‘a
U I  1 2 j L C~~— L -  O U C . — U C  4-

~ 
4-’ ~-~~4.’ ~~~~~~—I 1 2) I a . O . J12J 4-’ 12J 12i o o ,o ~o> .0 U ~~~ .0 U 12) .0 U ~— .0 0 - 4-’ 4—’ ~~~ I 4-’

CI ‘a~~~~~~ ) ’ a~~~~~ OJ ~~~ 12 ) ’ a~~~~~ O) ~~ 0~ ~~~~~~ 0’
— I I 4.’ 0.. 4.’ Z 0.. -J 1 0 ~~ 0.. 4-’ ~~ a. U’ U~ I

U.) I -~~~ 0 ‘a .
~~~ ‘a N. N.

U.) — I I-- U. I— I ~~. ~~~
< ‘ a I  CI

I.— , 4 4
4

11-9

_ -~~~ -~~~- -- - 
_ 



- - ~~~~~~~ - -- ~~~~~~~~~~-. - - -  
- -!~~~~~~ 

-
~~

—
~~~~~~~ J~~ .J ~~~~~~~~~~~

-
~~--n - 

~~~~~~ -~~~~~~~~~~~ --~~~~~- L

below to enable answers to questions such as , “In what kind of conditions do loading—related

accidents occur ?” The accide nts were grouped according to the following pre—accident

parameters :

• Boot Type

- Under 16 ft (4. 9 m)
- Sixteen ft (4.9 m) and over

• Water Conditions

- Choppy - Choppy water (hazardous) was defi ned as any water condition

marked on the BARs as “choppy, “ “rough, “ “very rough ,” or “strong

current .” These catego ries were given by the people invo lved in the

accidents w hen the BARs were filled out.

- Calm water (non—hazardous)

• Lood Amount

Load amount was defi ned as dependent upon three things : estimation of the

boat’s load prior to the accident , estimat ion of the capacit y of the boat

and the water conditions prior to the t ime of the accident . Water conditions

were re levant onl y w hen the estimations of boat load and boat capacity were

very c lose (within 75 lb (34 kg)) .

- Overloaded: when estimations of the actual boat load and boat

capacit y were wit h 75 lb (34 kg) and the water conditions were

hazardous .

— Not overloaded : when the differences in esti mations of the actual

boat load and boat capacit y exceede d 75 lb (34 kg).

• Load Distribution

Load distribution was defined as a pre—acc ident condition .

- Balanced: when there was no specif i c evidence given in the BAR

that the load distribution was not balanced .

- Unbalanced : when BAR narratives indicated the boat was unbalanced

prior to the accident .

11—10
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• Resulting Accident Type

- Capsizing
- Swamping Leadi ng to Capsizi ng
- Swamping
- Falls Overboard

The subsequent anal yses were based upon combi nations of boat type , water condit ions , load

amount , load distribution and accident type (capsizing , swamp ing leading to capsizi ng,

swamp ing and falls overboard). Figures Il—i , II—l(a ) and 11—1(b ) show the frequencies by all

loading—related acc idents , capsizi ng/swamp ing accidents (capsizing , swampi ng, and

swamping leading to capsizing), and fa lls overboard accidents , respective ly.

Frequendes at higher nodes of the anal ysis trees may be greater than the sum of frequencies

at lower nodes because BAR data was inco mp lete for accidents . In Figure 11—1 , the box

labeled “Accidents ” shows 261 total accide nts were reviewed; however , onl y 234 boats

were coded at the next level in the tree , “Boat Type .” This is because the boat type was

unknown for the boats invo l ved in 27 accidents and these accidents were dropped from the

tree at this poi nt .

The most frequent pre—acci dent conditions in loading—related accidents regardless of boat

size were choppy water condi tions , not over loaded, and balanced load distribution . The

resu lts were the same for capsizing/swamping accidents , but were sli ghtl y different for fa lls

overboard . Here , the results were the some For the 16 ft (4• 9 m ’ and over group, but for the

under 16 ft (4. 9 m) group the most frequent combi nation was calm , not over loaded, and

balanced . En all these accident types, there were many accidents For the under 16 ft

(4. 9 m~ group in calm water.

2.1 .3 Loading—Related Accide nts and Accident Ini t i ators

The previous anal yses determi ned the most frequent pre—accident parameters . The question

crises , “W hop initiates an accident?”

11—11
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Two separate , yet similar , fau lt trees were desi gned for capsizing/swamp ing accidents and
fa lls overboard accidents . The initiators were groyped under four major categories :

• Load Shift

• Wave

• Wake

• Sudden Maneuver

Figures 11—2 and 11—4 summarize capsizing/swamoi ng and Falls overboard accidents according
to accident initi ators and boat size (all boats , boats less than 16 ft (4.9 m) , and boots
16 ft (4.9 m) and over). The fault trees in Figt res 11—3 and 11—5 define the precise accident
initi ators for accident categori es and for boat length . As in the pre—accident parameter
tree , insufficient data on some BARs prevented coding beyond certain levels in the fault
trees .

As can be seen From Figure 11—3, the most frequent initiator of capsizing/swamp ings is a load
shift of some type . The results are simi l ar for the boats less than 16 ft (4. 9 m~ (Figure 1I—3(a~I),

but vary considerabl y for boats 16 ft (4. 9 m’ in length and larger (Figure 11—3(b)). The most

frequent initiator in the larger boats was waves . Frequent causes of caos zings for all boats
were pe rsons c hanging positions or leaning over the s ide.

A lt of the figures in the 11—5 series show the Fcult trees For Falls overboard . Overall , load

s hifts accounted for 61 .29% of the fal ls overboard , wit h sudden maneuvers accounting for
an additiona l 16. 1 3°~ . The load shift accidents often involved people standing or chang ing

positions on t he boat . These cctivities were undertaken usuall y in order to wor k on or start
the motor , urinate , or Jean over the side for so~ e reason. The onl y sudden maneuver leadinc
to a fc ll overboard was turning the boat . Often , the operato r wcs iot standi ng w hen ooerat inc
the boot and yet he Fell overboard .

Of the 68 capsizing/swamp ing accidents caused by waves , hazardous weather was a facto r

in 26 (~~~~~~
‘.) of the accidents . Cf the our falls overboard accidents , two 5C~ -) were

related to hazardous weather. Table 11—5 shows the breakdown by types of kaz~rdous wect her .
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The “storm ” category refers to those acci dents in which it was known that a storm occurred ,
but was not known whether it was a forecasted storm or a sudden storm . A sudden storm is a

storm which was not forecasted; a forecasted storm was forecasted for the day the accident

occurred .

TABLE 11-5. ACCIDENTS CAUSED BY HAZARDOUS WEATHER
FOR THE WAVE ACCIDENT INITIATOR

TYPE OF ACCIDENT TYPE
HAZARDOUS WEATHER CAPSIZING /SWAMPING FALLS OVERBOARD

Storm (Unknown 6 ( 23.08% ) 0
whether forecasted )

Sudden Storm 3 C 11,54%) 1 ( 50.00%)
(not forecasted )

Forecasted Storm 3 ( 11.54%) 1 ( 50.00%)

Small Craft Warnings 3 ( 11.54%) 0

High Winds 11 ( 42.31%) 0

TOTALS 26 (100.00%) 2 (100.00% )

The other factor in the 68 capsizing/swamping accidents caused by waves was hazardous

water suc h as rapids , brea kers , and dam sp iliway area waters . Eighteen (26%) of the

capsizing/swamping accidents were initiated by hazardous water (rapids — eight accidents ,

breakers — eight accidents , and dam spillway area — two accide nts). There were no falls

overboard occurri ng in hazardous water conditions .

2.1.4 Anal yses of Loading—Related Acc ident Characteristics

In preceding sections , three types of data were der ived from loading—related accidents :

• the action that initiates an accident ,

• pre—accident conditions under which accidents take place , and

• sizes of boats involved in accidents .

This section reports the anal ysis of these data . The actions which initiated loading—related

accidents were categorized in two groups : 1) internal initiators (which included internal
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load shifts and the sudden maneuver categories); and 2) external initiators (which referred to
externa lly initiated load shifts , waves and wakes ). Internal initiators were cited as a cause
of 139 (53%) of all loading—related accidents , while external initi ators were cited as a ‘7

cause of 104 (400/n) of all loading—related accidents . (These figures do not tota l 100%
because of unknowns .)

These data were used to investi gate the association between the initiator of the accident and
boat length. The samp le of accidents was classified according to the Following variables:

• Accident initiato r — internal versus external

• Boat length — under 16 ft (4.9 m) versus 16 ft (4.9 m) and over .

The results showed that there is no reason to expect that boat length (< 16 ft (4.9 m) and

> 16 ft (4.9 m)) had any effect on whether the accident was initiated by internal or externa l
factors (X 2 2.45 , df 1, p> 0.05). See Table 11—6 .

TABLE 11-6 . ACCIDENTS ACCORDING TO BOAT LENGTH
AND ACCIDENT INITIATOR (INTERNAL vs . EXTERNAL)

SIZE - 
INTERNAL EXTERNAL

16 ft (4.9 m) 97 68

> 16 ft (4.9 m) 25 30

(x 2 2.45 , d f = 1 , p > O . 0 5 )

The data were then exami ned for an association between the major accident initiators and
boat length . The sample of accidents was classified according to the following variables : -~~

• Accident initiator — load shift versus all other initi ators (wave , woke, and
sudden maneuvers)

• Boat length — under 16 ft (4 .9 m) versus 16 Ft (4.9 m) and over.

-U
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The results suggest that for boats under 16 ft (4.9 m) a greater proportion of accidents were

initiated by a load sh i f t  than for boats 16 ff (4.9 m) and over (X 2 = 4.25 , dF= 1, p <  0.05).
See Table 11—7 . In addi tion , the distribution of accidents in the table tends to imply that

ot her causes of accidents (waves , wakes , and sudden maneuvers ) occur more frequentl y for

the larger boats .

I
TABLE [1-7 . ACCIDENTS ACCORDING TO LOAD SHIFT

AND OTHERS (WAVES , WAKES , AND SUDDEN MANEUVERS)

SIZE LOAD SHIFT INITIATOR OTHER INITIATORS* - .

< 16 ft (4.9 m) 89 77

> 16 ft (4 ,9  rn) 20 35

= 4 .25 , df = 1 , p < 0.0 5)
* Waves , wakes , sudden maneuvers

In addition it was observed that 47 accidents (33°~) were caused by someone standing up in
the smaller boats; onl y two accidents (6%) were caused by someone standing up in t he lar~ger - -

boot .

Figure lI—i shown earlier presented the di fferent combi nations of water condition , boat size ,

load amount , and load distribution for loading—related accidents . is t~iere an association

between pre—acc ident conditions and boat length ? Fift y percent of the loadi ng—related ac-

cidents occurred in c hoppy water while 33% occurred in cal m water . The classif ications

for further anal ysis of water conditions were as fo llows :

• Pre—acciden t parameter — choppy water versus calm water

• Boot length — smal l boats < 16 ft (4.9 m) versus large boots > 16 ft (4 .9 m’
~.
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TABLE 11-8 . ACCIDENTS ACCORDING TO BOAT LENGTH AND WATER CONDiTIONS

SIZE CHOPPY CALM
< 16 ft (4 .9 m) 90 73

16 ft (4.9 m) 41 14

(x 2 = 5.627 , df = 1, p < 0.05)

The results showed more accidents occurred in choppy water thon in calm water for both boat

sizes . In accidents involving small boats , a proportionatel y smaller number occurred in calm

water than for larger boats . The X2 value obtained For the overall comparison (X 2 = 5.627,

df = 1, p < 0.05) was statisticall y si gnificant . A comparison of the accidents for the

combination of load amount , wafer conditions , and boat size is presented in Table 11—9.

TABLE 11-9. ACCIDENTS ACCORDING TO LOAD AMOUNT,
WATER CONDITIONS, AND BOAT SIZE

OVERLOADED NOT OVERLOADED
BOAT SIZE CHOPPY CALM CHOPPY 

- 

CALM

< 16 ft (4.9 m) 25 18 64 53

16 ft (4.9 m) 2 1 38 13

No legitimate tests of signifi cance could be calcu lated for this data since comparisons of

water conditions were confounded by the definition of overloaded/not overloaded . Choppy

water cond Hons (hazardous water) were used in part to estimate whether a boat was over-

loaded or not (see Section 2. 1.2). However , the following observations were possible:

• There were fewer fatal overloadi ng accidents for boats 16 Ft (4.9 m) in

length and over.

11-40
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• Consideri ng each boat size category separate ly, the most accidents occurred
in the not overloaded/choppy conditions .

A compar ison of the accidents for the combination of load distribution , water condition,
and boot size is presented in Table [1—10.

TABLE 11-10. ACCIDENTS ACCORDING TO LOAD DISTRIBUTION,
WATER CONDITIONS AND BOAT SIZE

BALANCED UNBALANCED

BOAT SIZE CHOPPY CALM CHOPPY CALM
< 16 ft (4.9 m) 65 52 22 19
> 16 ft (4.9 m) 37 11 3 2

Observation of the accidents in the table indicated that the load distri bution in most boats

was balanced prior to the occurrence of the accident . Two specific comparisons were
made in order to determine the possible associations of load distribution and boat size for - -
choppy water , and load distribution and boat size for cal m water . These comparisons
required separate anal yses and are presented in Td les 11—11 and 11— 12.

TABLE Il-il. ACCIDENTS ACCORDING TO LOAD DISTRIBUTION
AND BOAT SIZE FOR CHOPPY WATER

BOAT SIZE BALANCED UNBALANCED
< 16 ft (4. 9 m) 65 22

> 16 ft (4.9 m) 37 3

= 4.416 , df = 1 , p < 0.05)

-  11-41
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Most accidents occurred in the balanced/less than 16 ft (4.9 m) boating category . There
appeared to be very few boots 16 ft (4.9 m) or larger that were involved in accidents where
the boot was not balonced prior to the accident . Chi—square anal ysis of the table was

statistica lly significant (X 2 = 4.416 , df 1, p < O . O 5 ) .

TABLE 11-12. ACCIDENTS ACCORDING TO LOAD
DISTRIBUTION AND BOAT SIZE FOR CALM WATER

BOAT SIZE BALANCED UNBALANCED
< 16 ft (4.9 m) 52 

- 

19

> 16 ft (4.9 m) 11 2

(~<
2 = 5.052 , df 1 , p < 0.05)

Agai n, as in the choppy water condit ions , most accidents occurred in the balanced/less

t han 16 ft (4. 9 m) boot size category . A lso as in the choppy water condition , very few boats

76 Ft or larger were involved in the calm water condition. Chi square anaJ y ss  of the table

was statistica ll y si gnificant (X 2 
= 5.052, df = 1 , p <0 .0 5) . The small number of boats in

the 16 Ft (4 .9 rn) and over category that were involved in accidents where the load was un-

ba lanced is not too surpris ing . It is probabl y more difficu lt for on operotor to accidentall y

over load a larger boat .

Accordi ng to t he Nationwide Boating Survey, there are more than eight million boats:

58.3 c ~ of these are in the under 16 ft (4. 9 m) group , w hile 4 1 .7% are in the

16 ft (4 • 9 m) and over group. Are boots under 16 ft (4.9 m) in length more likely to be

invo lved in loading—relat ed accidents than boats 16 ft (4. 9 m) and over ? In the accident

sorr o le , 75.6 ’~ of t he loading—related accide nts occurred in smaller boats (where boat size

was reoorted’); 24 .30/~ of the loading—related accidents occurred in the larger boats . A
“goodness of fit ” X2 test was ca lculated to determi ne if there was any statist icall y si gnificant
differe nce between t he two grouos (accident samp le and genera l poQu lation) . The X 2 ana lysis
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indicated that the accident samp le does diffe r fro m the proportions given for the general
population (X2 28 .947, df=  1, p’ O.O 5).

The previous anal yses point to severa l areas of mportance , some of which have imp lications

for boater education . The data show some influences of water conditions , weat her conditions ,

boot size , and various accident iniators . Future boater education efforts may be directed to

some of the findings of this project.

2. 1 .5 Summary of Lcading—Related Accident Characteristics

The data dealing direct ly with the accidents concerned three areas :

• Action of boaters that initiate an accident

• P-e—acc ident conditions under which accidents take place

• Sizes of boats involved in accidents .

The anal yses concerning the actions of boaters that in tiate accidents suggest the following

outcomes :

• for sma ll boats , boat size tended to be independent of whether the accidents

were caused by internal or external initiators ,

• loadi ng—related accidents involving small boats seemed to involve a load

shift more frequentl y than accidents involving large boats , and

• a greater number of accidents For small boats were initiated by someone

standing up than for large boots .

The anal yses concerning the conditions in which loading—related accidents occur suggest the

fo llowing outcomes :

• for small boats, a larger number of accidents occurred in calm water than

For large boats ,

• sma ll boats appeared to be more frequent l y invo lved in overloading accidents

in choppy water than large boots , and

11-43
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• most boots were balanced prior to the occurrence of the accident; small boats

appeared to be more frequentl y invo lved in unbalanced loading accidents

regardless of water conditions .

The anal ysis on boat sizes indicates that more small boats were involved in loading—related

accidents than larger boats (small boots : 177; larger boots: 32).

The analyses concerning occident ini ti ators indicated that several boater behaviors were

causes of loading—related accidents . These include:

• boating in hazardous weather (which was often forecasted), or hazardous

water (i .e., rapids , etc.).

• standing up to work on the motor,

• standing up to change positions , or move for a similar reason ,

• standing up to urinate ,

• leani ng over the side , and

• turning the boat suddenly.

2.2 Characteristics of the People Involved in Loading—Related Accidents

Information pertaini ng to the boaters themselves consisted of anal yses of the backgrounds of

all persons in the 261 loading—related accidents . Back ground data gat hered for eoch boater

(operator or passenger) were somew hat incomp lete . These data related to:

• age ,

• booti ng experience ,

• educationa l level , and

• occupation .

The age factor was divided into two categor ies: 1) ages of all people involved and 2) ages

of operators . The ages we re k nown for 323 (43% ) of 753 persons . Ages were known for

— 22 1 (85~ ) of 261) operators . 
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Table 11— 13 below shows the mean ages for all peop le and for boat operators.

TABLE 11—13. MEA N AGES OF PEOPLE INVOLVED
IN LOADING-RELATED ACCIDENTS — 1969 AND 197 3

GROUP MEAN Y EARS - . 

F

All People Invo lved In 32 17Loading-Related Accidents

Boat Operators Involved In 37 32Loading-Related Accidents

The meon age of boat operators involved in loading—related accidents is slightl y higher than

the notional stotistic. Accordi ng to the Nationwide Boating Survey, the mean age of all

operators (principle operator for each booting household) was 34.2 years old. The distribution

of ages for operators from the general booting population and from the operators involved in

loading—related accidents is presented in Table 11—14 .

TABLE 11—14 . AGE DISTRIBUTION OF OPERATORS FROM THE GENERA L BOATING
POPULATION AND FROM THE LOADING-RELATED ACCIDENT SAMPLE

Na tiona ll y * Accid ent Sample

Age (Years)  Frequency Percentage Frequency Percentage
Under 12 577 ,127 3.53 0 0.00
12 - 1 5  928 , 899 5 . 6 7  4 1 . 8 1

16 - 19 2 ,020 ,183 12.34 20 9.05
20 - 25 2 ,363 , 356 14.44 34 15.38
26 - 30 2 ,035 ,444 12.43 21 9.50
31 - 40 2 ,932 ,781 17.92 64 28.96
41 - 50 2 ,726 ,306 16.65 30 13.57
51 - 60 1 ,648 ,709 10 . 0 7  29 1 3 .1 2

Over 60 1 ,137 ,697 6 .95 19 8.60 -TOTALS 16 ,370 ,502 100 .00 221 100 .00

* Naticnw ide Boating Survey

(~~2 = 36.400 , df = 8 , p < 0.05)

L 
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~~ compari son between the age distri butions of the NBS population and the loading—related
accident samp le indicated a stati stica ll y si gnificant di fference usi ng the X 2 “goodness of f it ”
s ta t ist ic ~ < 2 = 36. 40 , df = 8 , a < 0.05) . Differences were apparent in the “under 12 ,”
‘ 26—30 ,” and “3 1—4Q ” age categories .

It should be noted that there s at least one source of variation for the accident data and the
NBS data other than possible accident proneness . The data For the accident samp le used the
actua l boat operator at the time of the accident for identification of operator age and
experience . NBS data was based upon the “pri mary ” or “most frequent ” operator in the
samp led household . Differences , therefore , between the two sets of data cannot be
attributed to any si ng le factor.

Information on boati ng experience and boating safety instruction was available onl y for the

actual operators involved in loading—re lated accidents; the BAR fo rms do not provide such

information for passengers .

Booting experience data was known for 166 operators . Using NBS data to obtain e-~oected

Frequencies , the X 2 “goodness of f it ” statistic was computed For the boati ng experience
distributions . The result was stat ist i cal l y si gn ificant which does not exclude the poss ibi l i r- ,-
that the loading—related accident operators were actuall y less exper ienced (A ’  = 19 .57 ,
dF 3, p< O.05). See Table 11-15.

TABLE 11—15. OPERATOR ’S EXPERIENCE
FOR A C C I D E N T  SAMPLE A N D  N A T I O N A L  P E R C E N T A G E S

A cc iden t  Sam ple A ccident Sample
B o a t i n g  E x p e r i e r c e * Frequency Percentage Per c e r t ~~e
Less than 20 hrs 31 ~S.68
20 — ~00 nrs 13 25 .~ 0 31 .40
1-3 0 - 530 nrs 44 26.51  2 T . -ZC

ve r  500 nrs 43 28.92 33.30

_________________________ 

166 ~-JC .OO 100 .30

:a :a toes nct ~nc 1j de 95 one~~ tc rs  for ,- hcn~ ex~ e -~ence -‘a~ :~fl~~flc~- - f l~

1 .57 , ~f 3 , ~ 0. 0 5)

The breakdown 0f the sarr~~T e  dat a by experie nce and Formal instruction as comuored to tHe
genera l boat ing population is presented H Tab le I1— 1~~.



— —— - ~~~~~~~~~~~ —I’

Formal instruction data was known for onl y 116 (44 °~ ) of the operators in the sample occident
data . Again usi ng NBS data to obtain expected frequencies , the X 2 “goodness of fit ” statistic
was computed .

TABLE [1—16. OPERATORS’ FORMAL BOATING SAFETY INSTRUCTION
FOR ACCIDENT SAMPLE AND NATIONAL PERCENTAGES

Accident Acc identFormal National
Instruc tion F~~~~~ Cy Pe~~~~~ geS Percen tages

Course 22 18.97 25.7

No Course 94 81.03 74.3

Total 116 100.00 100.0

- - ( = 2 .755 , df = 1 , p > 0.05)

The resu lts were not statisti call y si gnificant (X 2 = 2 .55 , df = 1, p> 0.05). This indicates
t hat operators involved in loading—related accidents were no more or less l ikely to have hod
a boating safety course than operators at large .

The Nationwide Boating Survey does not provide data For the distribution of Formal boating
instruct ions by boot length and boat type. Hence , no comparisons were possible.

Educational and/or occupational data were obtained on 21 3 people involved in the accident
sample. Of these, 74°(~ were adults (19 years or older) and 26% were children (up to and
2cluding 18 year—a Ids).

The educational leve ls are categorized into three major headings: 1) elementary - including
any child between the ages of seven and fourteen (1st grade throug h 8th grade~; 2) high

schoo l - including any child between the ages of fi fteen and eighteen; and 3) college —

— 
I co mo r ised of onl y those peop le who were listed as students at a university or college. This

i ’fo r-r ’ct ion was given on the BARs , or obtained fro m t he actual death certificates , or loca l
newspaper c lipp ings . Table 11—17 shows the breakdown of the educational level of students
by ~he -/ea rs of schoo l comp leted.

11-47

- —~--— - - ~~~
- —-—- - ~~~~~ —-- - ~~ _.~ - - ~.‘---——-- ---—



TABLE 11-17. EDUCATIONAL LEVEL OF STUDENTS INVOLVED
IN LOADING-RELATED ACCIDENTS (196 9 AND 1973)

Number Of
Educa tion Category Peo p le  Percentage

Elementary , 8th grade or less 24 42.86
High School 25 44.64
College 7 12.50
TOTAL 56 100.00

The educational levels of the adults (as opposed to the students) were very rarely stated in

the BARs or MIO reports . Agai n, some educationa l backgrounds were listed in newspaper
cli pp ings . The education data was supp lemented using the known occupations of the adults

and determining averoge educationa l back ground fro m the stated occupation . Occupations

were avai lable for those people who were fatalities; these data were obtained for 157

adults .

The occupation groups were categorized under four major headi ngs as listed by the Manpower

Report of the President: 1975 (References 4 and 5). The numbers of pe rso ns involved in the

accidents are presented according to the Manpower Report classification (see Table 11— 18) .

The educational level For each occupation group was esti mated fro m the Manpower Report.

This lists the median years of school comp leted by the employed labor force in occupational

categori es . These listi ngs are presented in Table 11—19 .

The data For the educational levels of the adults (extrapolated from occupational level)

invo lved in loading—related accidents were combined to determi ne the distribution by

educational level For the enti re sample. It should be noted that this procedure was used

orly because actual educational data was not avai lable in the BARs .

Accordi ng to the education data , a hi gh percentage of the people involved in loading—related

accidents copeor to have at [east four years of high sc hool. According to The Recr eational

Imperative (Reference 6), persons 25 years of age or older who hove finished Four years of

hi gh school const itute a large proport on of the general boati ng and canoeing population .
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TABLE 11-18. OCCUPATIONS OF PEOPLE INVOLVED IN LOADING-RELATED
ACCIDENTS BY TOTAL NUMBER AND PERCENTAGE IN EACH GROUP

Occupation Group Number of Percentage
______________________________________ Peo p le  

_________________

White Collar
Professional and Technical 15 9.55
Managers and Administrators 24 15.29
Sales Workers 9 5 .73
Clerical Workers 1 0.64

TOTAL 49 31.21 
--

- 

t 
Blue Collar

Craft and Ki ndred (Skilled) 40 25.48
Operatives (Semi-Skil led ) 15 9.55

- - Laborers (Unskil led) 18 11. 46
TOTAL 73 46.S0

Farmers and Farm Laborers 4 2 .55
TOTAL 4 

— 
2 .55

Service Wo rk ers , Armed Forces , 31 19 ~and Housew ives . -

CUMULATIVE TOTAL 157 10 0.00

L 
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TABLE 11—19. MEDIA N YEARS OF SCHOOL COMPLETED
BY THE EMPLOYED LABOR FORCE BY OCCUPATION GROUP

Mar c h March March
Occupation Group 1974 1973 1969

White Collar 14.2 14.1 13.8
Professional and Managerial 15.7 15.6 14.9

Pro fessional and Technical 16.4 16.4 16.3
Managers and Administrators 13.0 12.9 12.7

Sales and Clerical Worke rs 12.6 12.6 12.6
Sales Workers 12 .7 12.7 12.6
Clerical Workers 12.6 12.6 12.6

Blue Col lar 12.1 12.1 11.4
Craft and Kindred (Skilled) 12.3 12.2 12.1 H
Operatives (Semi-Skilled) 12 .0 11.8 11 .1

Except Transport 11.9 11.8 (*)
Transport 1 2 . 1  1 1 . 8  ( * )

Laborers (Unskilled) 11.4 11 .4 10.0

Farm - 
-

Farmers and Farm Laborers 11.0 10.7 9.3

Service

Service Workers 12.1 12.0 11 ,3 1 ,

(* ) Not Ava i lab le

11-50
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Three—fourths of the canoeists in the 25—and—over age bracket have finished at least four

years of high school; the figure drops to two—thirds for general boaters.

Educational levels for the general boating population (taken fro m The Recreational lmperitive)
and those education levels given in the Manpower Report of the President: 1975 are presented
in Figure 11—6 . The education profi les of the two groups appear si milar , but do not seem
to reflect an intuitive expectation of the actual loading—related accident population . That
is , the education profiles seem to over esti mate the boaters with four years of high school
and under esti mate the boaters with four years of college . No further anal ysis was undertaken .

The next analyses addressed the following questions :

• Are operators who have taken a boating safety course likel y to have more
boot operating experience than operators who hove not taken a course ?

• Are operators who have taken a boating safety cours e less likel y to initiate
the accident (when an acc ident actuall y occurred )?

This analysis of the operators ’ formaJ boafl ng instruction attempted to take into account a
possible confounding relationshi p. That is , boaters who have taken boati ng safety courses
may actual ly have spent more hours on the water than those who have not tak en a course .
If they have spent more time on the water , they may increase their likelihood of an accident
by pure chance.

In order to contro l for operati ng exposure , the operators (with and without a boating safet y
course ) were cross—tabulat ed with thei r hours of boat operation (100 hours or less operati ng
experience and more than 100 hours of operating experience). This compari son is presented
in Table 11—20. -

TABLE 11-20. OPERATORS’ FORMAL BOATING INSTRUCTION
AND HOURS OF BOATING EXPERIENCE

Hours Course No Course

< 100 1 47

> 100 10 41

(x 2 = 6.077, df = 1 , p < 0.05)
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FIGURE [1-6 . GENERA L BOATING POPULATION AND ACCIDENT POPULATION
E[)UCATION USING THE RECREATIONAL IMPERITIVE AND MANPOWER REPORT SOURCES

1 Genera l boating population (from The Recreational Imperitive )
2 P-lanpower Report extrapolations (using median years of education shown

in Table II - T~ )
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It would seem thot operators who have taken a boati ng safety course are more likel y to hove
over 100 hours of operati ng experience. However , about one—half of the boaters who have

not taken a boating course are in the lower experience group and one—half are in the higher

experience group.

Are operators who have a course less likel y to be the initiators of loading—related accidents

than operators who have had no course? The anal ysis of boaters accordi ng to thes e dimensions

suggests that fewer operators who have taken formal boating instruction have loading—related
accidents that are internall y initiated (see Table 11—21). In this anal ys is , internal ly initiated
accidents are those when an operator activel y influenced the accident. These inc luded load
shifti ng by the operator and a sudden maneuver executed by the operator . Externall y
initiated accidents are those initiators over which the operator had no direct control. These
included load shifts externall y initiated, waves, and wakes .

TABLE 11—2 1. OPERATORS’ FORMAL BOATING INSTRUCTION
AND INTERNA L/EXTERNAL ACCIDENT INITIATORS

INITIATORS COURSE NO COURSE
Interna l 7 40

External 14 50

(x = 14.27 , df = 1, p < 0 .05)

Chi Square anal ysis was statistica lly significant (X 2 14.27, df = 1, p < 0.05). Agai n, as

with the comparison of hours of boati ng experience , the boaters without formal instruction
were distri buted about evenly between internal and external initiations of the accident .
Proportionately, more accidents were initi ated externa lly for those boaters who had taken

forma l boating instruction . There is some support For a premise that boaters who have token

formal boating instruction may be different in sonic respects From the genera l booting

population . Additional support would be required before this outcome can be specified

as a resu lt of the study.
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2.3 Booting Safety Education and Loading—Related Accidents

One of the goals of this task was to compare boating educationaL programs with loading-

re lated accident situations . How welt do boating safet y educational programs help an

operator to cope wit h these situations ? What types of behavior do boating educational

programs stress that might prevent a loading—related accident ? What boater behavior do

they omit that is important ?

To answer these questions , accident scenarios were se lected from the loading—related accidents
and the act ions of the boaters involved were anal yzed . The course texts consulted for this

section were :

1. U. S. Coast Guard Auxiliary

Text : Boo’ing Skills and Seamanshi p (Ref . 7)

2. U. S . Power Squadro n

Text: Boating Course — Pfloting, Seamanshi p, and Small Boat Handling (Ref . 8)

Supp lementary Text: Chapman ’s Pi loting, Seamanshi p, and Small Boot

Handl ing (Ref. 9)

3. Education For Safe Boating — Text used in high school courses in the lexas

sc hool system (Ref. 10)

It was not the intent of the authors of this report to deal comprehensivel y wit h evaluations of

these texts . The material discussed is of an exemplary nature .

The accidents used for the scenarios were chosen on the basis of what kind of boot was
involved , the conditions for the accident , and the nature of the accident itse lf. There are
three scenarios for each boat and accident comb ination. The first compari son is the manual

used by the Coast Guard Auxiliary; the second comparison is the supp lementary text used by r
the Power Squadron . The text material is referred to onl y w hen the advice given is

inconsistent with avoiding or recovering fro m the particular accident descri bed. At the end
of eac h scenario , an out line is presented of the accident related behavior on the port of
persons involved .
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A summary of the types of scenarios , the percentage of the occident type represented by each -

scenari o , and the percentage of all loadi ng—related accidents represented is given in
Table [1—22 . The majorit y of the scenarios were chosen from those accidents which resulted
in a capsizing since this type of occident comprised the largest number of loadi ng—related
acc idents . These accidents also accounted for the highest number of the fatalities for the
accidents studied .
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TABLE 11-22 . SUMMARY OF ACCIDENT SCENARI OS BY

TYP E 

ACCtDE NT TYPE AND THE PERCENTAGE OF LOADING -RELATED ACCIDENTS

IDE I PERCE NTAGE OF PERCENTAGE OF ALL PERCE II TAGEscenar ios or eac tr

boat type combination) RELATED AC CIDENTS ACCIDENT TYPE * FATALI TIES

CAPSIZING:

Li ghtwei ght Boats 20.31 47.32 18.24
Canoes 9.58 22.32 9.12
Other ** 6.90 16.07 7.29

FALLS OVERBOARD:

Runabout Boats 9. 58 40.32 8.51
Li ghtweight Boats 6.90 29.03 5.47
Other 6.51 27. 42 5.78

SwA~’PI~ G LE ADI ~IG G
CAPS IZI’~G:

L i ght~iei ght Boats l2.6~ 55.93 U.29

Runabout Boats 5.36 23.73 6.08

SWAMP

L i ghtwe i gh t Boats 3.83 35.71 5.17

• i i :~~nj ,  f a l l s  overboard , swamping leading to caps i zina . and s~a ’ r - i~~ .

r ,  ~~~b oat , heavy skiff , cabin motor boat, ti-Des coded -is ‘ ot”er .”

-~~~~~_ _
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2.3.1 Accident Scenarios

The following scenarios were selected for evaluation based on the frequency with w~uich the

accident types occurred . See Table 11—2 for the summary of accident frequencies (capsizings ,

swampings leoding to capsizing, swampings, falls overboard).

LIGHTWEIGHT/CAPSIZINGS
The lightweight/capsizing combi nation of accidents accounted for the follow ing percentages
0F loading—related accidents .

20.31% of all loading—related accidents
47. 32% of all capsi zi ng accidents
18.24% of all Fatalities

1. Boat Data: Length — 12 ft (3.7 m) This scenario is an example
Beam — 47 in. (119.4 cm) of the lightweight/capsizi ng occident~
Depth — 16 in. (40.6 cm) occurring under the listed conditions .

Weat her/Water Conditions: Clear , good visi bility
Light wi nd
Sli ght chop

0 0Air temperature — 55 F (12.78 C)
0 0Water temperature - 50 F (10 C)

Accident Scenari o Boating Safe ty Text

Two men on a fishi ng tri p; first outi ng for
the passenger (unfamiliar with boat and
boat operation). The passenger (158 lb
(71 .67 kg)) was seated amidships on a
cushion; the operator (150 lb (68.04 kg))
was seated ~ft on a cus hion . The two men
were drift fishing . The operator stood . . .,  if you wanted to do some fishing it’ s possi ble
up to tend his line; he lost his balance , that persons will stand up occasionall y in the boot .
stepped on the gunwale , causing the boat (Standing up in a small boot is not especially danger-
to capsize. The two men were thrown ous if it is done carefull y in ca lm water conditions ,
into the water and were separated from and if the boat is not too heavily laden .) By stand ’g
the boot . The passenger mode it back to up you wil l change the center of gravity of the boat
the overturned boat and clung to it. The and , if the hull is being buffetted about appreciabl’,- ,
operator (a non-swimmer) treaded water it could cause the boat to capsize , or for you ~o
for about one minute , then disappeared fall overboard .1

Reference 7, page 2
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below the surface . Neither cushion
was used, due to the suddenness of the
acci dent . The victi m’s body was re—
covered two hours later .

Accident Related Behavior

1) Operator stood up in smal l boat .

2) Operator was a non—swimme r. He was not weari ng a PFD.
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2. Boat Data: Length — 12 Ft (3.7 m) This scenario is an example
Beam — 36 in. (91.4 cm) of the lightweight/capsizing accidents
Depth - 14 in . (35.6 cm) occurring under the listed conditions .

Weat her/Water Conditions : Cloudy, visibility five miles (8.05 kilometers )
5-10 mph (8.05-16.09 kph) wind
1—2 ft (.31— .61 m) seas
Air temperature — 62°F (16.67°C~
Water temperature — 54 F (12.22 C)

Accident Scenario

Two men left to go out on a take and do
some target practice wit h a service re—
volver . Neither had told anyone where
they were going or what they intended to
do. On the way to the take they had
stopped and had four beers each . The
operator had over 500 hrs of experience;
the passenger had less than 20 hrs . The
two took the boat out about 500 yards
(457.2 m) from shore in an isolated area .
The passenger (the owner of the gun) was
standi ng up shooting the gun when the
operator stood up causi ng the boat to
capsize . Both men were able to grab
hold of the vests while in the water .
Both tried to stay with the hull , but
the passenger became fatigued after three
hours, sli pped off , and disappeared . The
operator was able to stay with the boat
and was picked up by a passing cabin
cruiser four hours after the accident . The
victim ’s body was recovered six days
later .

Accident Related Behavior

1) Neither person told anyone where they were going or what they were going
to do.

2) They dran k before going out on the water.

3) I~’e men were having ta rget practice whi le standing in a small boat .
4) The operator stood up.
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3. Boot Data: Length - 12 ft (3.7 m) This scenario is an example
Beam — 48 in. (121 .9cm ) of the lightweight/capsizing accidents
Depth — 19 in. (48.3 cm) occurring under the listed conditions .

Weat her/Water Conditions: C!:or , good vi si bilit y
Light wi nd
Strong current — turbulent water

Accident Scenario

Accident occurred in the area of a dam
sp iliwoy . The dam was a four—bay gated
structure - the two we sterl y gates were
open about 12 in . (30.48 cm) and the two
easter ly gates were open about eight
inches (20.32 cm) at the time of the ac-
cident . Two men launched their boat
near the downstream end of the east shore
ri prap of the dam . They loaded fishing
tac kle and gear into t he boot , started the
motor , and proceeded upstream toward
t he sp iliway structure . As they neared
the structure , t he eng ine quit. The op—
erator was seen pulling the motor cord
severa l times , w hile the passenger was
stondi -g in a stooped position near the
bow of the boat . The boot was turned
broadside by t he turbulent water and
capsized , throwing both men into the
water. Nei ther had a PFD on; both
were good swimmer s . The P08 drifted
downstream ~~th the current surfacing
about 30 yards (27 .43 m) from the gotes ,
onl y to disappear agai n before help could
reac h him . The operator remained strug-
gling in t he turbu lence iecr the dam .
Wi thir approximatel y two minutes , both
men had disappeored below the surface
and were not seen a live agai n . The
bodies were recovered 200 (182 .88 m)
and 300 (27.1 .3 2) yards fro m the dam
the next day.

Accident Re lated Behavior

Got too close to the sp illway gates .

( 2) Passenger was stcndi ng up while in turbulent water.
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CAN OE/CAPSIZINGS

The canoe/capsizings combination of accidents accounted for the following percentages ofloading related acckients.
9 .58% of al l loading—related accidents
22.32 % of all capsizing accidents
9.12% of all fatalities

1. Boat lype: Length - 17 ft (5.2 m) This scenario is an example
Beam — 30 in. (76.2 cm) of the canoe/capsizing accidents
Depth — 20 in . (50.8 cm) occurring under the listed conditions .

Weath~r/Water Conditions: Clear , good visi bility
Light wind
Strong current — rapids

Acci dent Scenario

This accident involved one of five canoes .
on a fishing/explori ng expedition . The
canoe involved in this accident was in
the middle with two canoes ahead of it
and two canoes behind it. The inter-
vals between the groups were such that
they would be out of sight of each other
in crooked sections oF the river . The two
men on the middl e canoe ran into some —
rapids and were attempti ng to reach
smoother water near the shore . In doing
so , they angled the boat across the river;
the boat broached and capsized due to the
rough water caused by the rapids . Both
men were thrown clear of the canoe .
When they surfaced they were standing
in waist deep water. They clung to
the overturned boat , but decided to let
go and wade ashore . One of the men
reac hed under the boat and pulled out
a “Mae West ”-type life locket and put
it on. He tried to inflate it , but the
CO

2ccrtridge was inoperable. The other

man did not get a jacket; thinking it un—
necessary. The two men started to wade
ashore, but about 25 yards (22.86 m) from
shore ran into chest deep water. The man

11-61



- -

without the j acket (victim) lost his footing
due to the slick rocks and strong current
and was swept away from the survivor (man
with jacket). He went under and was not
seen again. The survivor made it to shore
and was picked up by the other group of
two canoes at the rear . The victim ’s body
was recovered the next day .

Accident Related Behavior

1) Placed the boat at such an angle that it was broadside to the current .
2) Let go of the boat to try and wade to shore .

3) One of the men did not put on a PFD.

1
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2. Boat Type: Length - 17 ff (5.2 m) This scenario is an example
Beam - 34 in. (86.4 cm) of the canoe/capsizing accidents
Depth — 15 in. (38.1 cm) occurring under the listed conditions .

Weather/Water Conditions: Clear, good visibility
No w ind
Rapids — strong current
Water temperature — 38°F (3. 33°C)

Accident Scenario

Two men out “shooting” rapids . In an
attempt to return upstream, at a point
halfway through the rapids , the strong
current caught the bow of the canoe
causing it to capsize. Both P08’ s hung
onto the canoe , and dri fted with the
current. The canoe became submerged in
a whirl pool and eddy area at which time
one of the POB’ s (vi ctim) sli pped off the
canoe and was carried downstream .
Neither P08 had a PFD on as there were
none on board . The vi cti m managed to
catch hold of a rock, but was fatigued
fro m the activity of shooting the rapids
for two hours and numb from the cold
water . Prior to disappearing from si ght ,
he yelled to the other ROB to push the
canoe to him. Due to the rough, cold
water and his fatigue, the survi vor was
unable to do anything for the victim. He
hung onto the canoe unti l rescued by a
wi tness on shore who picked him up in a
motorboat . The victim ’s body was re-
covered two days later , about 150 yards
(137.16 m) from the accident scene .

Accident Related Behavior

1) No PFD’ s art board the boat .
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3. Boat Type : Length — 17 ft (5.2 m) This scenario is an example
Beam - 39 in. (99.1 cm) of the canoe/capsizi ng acc ident s
Depth - 17 in. (43.2 cm) occur ii ng under the listed conditions .

Weather Water Conditions : Clou dy, good vi si bi lit y
Strong wind (15—25 mph)(24. 14—40.23 kph)
Storm conditions
Roug h water

Accident Scenario

Two young men were goi ng on a camp ing
tri p; took a canoe and were paddling to a
smal l is land . The wind began to in-
crease in ve locity and the sky began to
darken as the storm, forecasted for that
day, started forming . The men were
about 500 yards (457.2 m) from thei r
destination when the wind and waves
hit the canoe causing it to capsize. One
of the ROB’ s grabbed a cushion, the other
ROB (vi ctim) in his pani c was not able to
grab the other cushion . The victim
could not swim; the survi vor tried to
reach him , but was unable to do so
because of the roug h water. The
victi m disappeared within minutes after
the accident . The survivor clung to the
boat and cushion and swam to the island .
He was picked up the next day by a
possing boater .

Accident Related Behavior

1) Did not check the weather forecast before going out on water.

2) Non-swimmer not wearing PFD.
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OTHER/CA PSIZINGS *

The other/capsizing combination of accidents accounted for the’ fol lowing percentages of
loadi ng—related accidents .

6.90% of all loadi ng—related accidents
16.07 % of all capsizing accidents
7.29% of all fatalities

1. Boat Type: Length - 21 ft (6.4 m) This scenario is an example
Beam — 90 in. (228.6 cm) of the other/capsizi ng accidents
Depth - 50 in. (127.0 cm) occurring under the listed conditions .

Weather/Water Conditions: Clear, good VISIbility
No wind
Tide was rising

Acci dent Scenario

Tide predictions for the accident area
were : low tide of -1.3 ft (-O.39m) at
0740 hours and high tide of 7 .2 ft
(2. 79m) at 1552 hours . At 1115 hours
(the time of the accident), the height
of the tide was 2 .5  ft (0.76 m) and the
current was nearing maximum flood. In
the accident area , when the tide is run-
ning it sets up rip tides and huge breakers
run across the reef. Five people , three
females and two males , departed at
0930 hours on a fishing trip. When they
reached the fishing area, the operator
throttled down to displacement speed so
that they could fish . At 1115 hours, the
male ROB (Victi m 1) warned the operator
that they were drifti ng into turbulent
waters . The operator moved to the helm
and began a turn , even though Vi ctim 1
warned him not to. Suddenly, a high
wave (not previously seen by any of the
occupants) appeared at the stern and
capsized the boat end aver end onto the
star board transom . At the time of the
accident the people were in the following
positions: operator was at the helm; Vic-
tim 1 and his wi fe were on the port side —

V ctim 1 aft and his wi fe forward next to

* The other/capsizing boat and accident combination included the following types of boats :
dinghy, rowboat , heavy skiff , cabin motorboat , and the types coded as “other .”
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the cabin; Victim 2 (female) and the op-
erato r’s wi fe were on t he starboard side —

Vi ctim 2 Forward just aft of the helm and
the operato r’s w ife near the stern . After
the boat capsized, the operator and Vi c-
t im l’s w ife were under the boat fouled in
fishing flne, but were able to Free them.-
selvsi. Another large wave swept the
people under briefly. The operator’s wife
was near the boat on the shore side and
Victi m 2 was on the same side lying face
down , but further out . The survivor
tri ed to reac h her with three cushions.
Meanwhile , the two under the boat came
out on t he other side of the boot . Vic-
tim 1 was on the same side further out and
lying face down . The operator found
three of the nine PFD’s (One adult jacket,
one child’ s jack et , and one cushion). He
took the adult jacket; gave the cushion
to Victim i’ s wife . He and Vi ctim l’ s
wife swam to Victim 1 and held him be-
tween them until rescued ten minutes after
the acc ident occurred . Both victi ms were
given mouth—to—mouth resuscitation , but
to no avail; both were pronounced DOA
at the hospital .

Accident Related Behavior

1) Inattentive as to where the boat was going .
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2. Boat Type: Length - 25 ft (7.52 m) This scenario is an exampleBeam — 108 in. (274.3 cm) of the other/capsizing accidentsDepth — 46 in. (116.8 cm) occurring under the listed conditions .
Weather/Water Conditions: Dark , Fai r visibility

Light wind
Choppy water - heavy surf

Accident Scenario
Six people, three adults and three chi l-
dren , left early in the morning for a day
of fishing . They fished until dark and
were returning to home port w hen they
encountered dense fog . Radio contact
was mode with another boat which in-
formed them that the fog had broken near
Long Beach. The boat continued toward
Alamitos Boy steering by compass . The
boat was off the mouth of the Santa Ana
Ri ver; the Fog had broken , darkness had
set in and the lights on shore were vis ible.
The operator esti mated his distance from
shore to be one—half to three—quarters
(0.81 km to 1.21 km) of a mile when the
vessel was struck by a large, breaking
swe ll and capsized . The occupants were
thrown into the water and began making
thei r way to the beach through a heavy
surf . One of the ROB’ s (A) was having
difficulty holding his son (age 7) above
the water. The operator swam over to
them and held the son up. Another large
swe ll broke over them and A disappeared .
The operator and A’ s son made it to the
beach safe ly. The other two children
were helped to shore by the other adult .
All but A made it to the beach . His body
was recovered by search parties the next
day. No PFD’ s were worn even though
the boat was adequately equipped with
them .

Accident Related Behavior

1) Operator should have been more carefu l while in the fog .
2) Operator should have had all the occupants including himself put PFD’ s on .
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3. Boat Type : Length — 14 ft (4 .27 m) This scenario is an example
Beam — 48 in. (121.9cm) of the other/capsizing accidents
Depth — 14 in. (35.6 cm) occurri ng under the listed conditions .

— 
Weather/Water Conditions: Cloudy, poor visi bility

Light wind
Calm water
Air temperature — 70°F (21 .1 1°C~
Water temperature — 72 F (22 .22 C)

Accident Scenario

Three men were fishing at anchor; one
POB was forward; the operator was amid—
shi ps; one ROB was aft . For some reason
the operator stood up, lost his balance ,
and caused the boat to capsize. The two
ROB’ s were thrown clear of the boat .
They grabbed a cushion and began swim-
ming the 25 yards (22.86 m) to shore
shari ng t he cushion between them. Un-
known to them , the operato r had become
entangled in fishing rods that either tired
him out or hampered his swimmi ng ability.
(He was a good swimmer .) The other POB’ s ,
realizing that he was not followi ng, turned
to see him disappear beneath the surface of
the water. The body was recovered three
hours later by dragging ope rations .

Accident Related Behavior

1) Operator stood up in the boat .

— t
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RUNABOUT/FALLS OVERBOARD

The runabout/falls overboard combination of accidents accounted for the following percentages
of loading—related accidents .

9.58% of all loadi ng—related accidents
40.32 % of all falls overboard accidents
8.51% of all fatalities

This scenario is an example of the
1. Boat Type : Length - 14— 1/2 ft (4.4 m) runabout/falls overboard accidents

Beam - 60 in. (152.6 cm) occurilng under the listed conditions .

Weather/Water Conditions: Overcast, visibility eight miles (12.87 km)
10—20 mph (16.09— 32.19 kph) wind
Rough, three ft (.91 rn) seas
Air temperature — 52 F~~ 11 . 11°C~
Water temperature - 64 F (17.78 C)

Accident Scenario

One adult male and his two children (son
and daughter) departed at 0940 hrs for
a fishing tri p. They commenced drift
fishing, but after about ten minutes the
sea and wind conditions worsened . They
decided to get underway and headed in a
northwesterl y direction toward protecte d
wøters . At about 1000 hrs the engine
sta lled and the boat began dri fting in
the trough while the operator worked on
the eng ine . A large wave struck the
boat , causing it to make a sudden, violent
motion , throwing t he gir l out of her seat
and into the water . The boat still without
power began drifting away from the gi rl.
The operator told his son to jump over-
board and help his sister . The boy did so ,
but was unable to reach her. The operator
finall y managed to start the engine and
pi ck up his son, who was exhausted and
in danger of drowning . He attempted to
maneuver the boat to his daughter , but
the engine failed again. He then jumped
over board and held the girl up. The son
tried to restart the engine , but couldn ’t.
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He kept the vi ctims in sight for about ten
minutes longer before they disappeared .
There were PFD’ s available , but none were
used . The boy was rescued by a passing
boater at 1100 hrs . The operator’s body
was recovered two days later and the girl’ s
body was recovered three days later .

Accident Related Behavior

1) Operator did not have the occupants (including himself) put PFD’ s on.
2) Operator had someone jump overboard without having a PFD on.
3) Operator jumped overboard without a PFD.
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This scenario is on example of the
2. Boat Iype: Length - 17 ft (5.2 m) runabout/falls overboard accidents

Beam - 72 in. (182.9 cm) occurring under the listed conditions .

Weather/Water Conditions: Fai r, good visibility
Light wind
Calm water

Acc i dent Scenario

Five adults out cruising . One of the P08’s
(male ) was standing at the stern when, for
some reason, the boat took a slight turn to
port . The POB at the stem lost his balance,
lost his footing on the wet deck , and Fell
overboard. The operator immediate ly
brought the boat dead in the water . Al-
though there were ten PFD’ s (vests ) on
board, the operator (an excellent swimmer)
dove overboard . He was not weari ng a
PFD nor did he take one with him. The
P08 (A) was approximatel y 20 Ft (6.09 m)
astern of the boat . The other people on
board attempted to threw PFD’s to the two
men, but none got c lose enough for them
to grab. When the operator (B) reached A
he had already submerged, so B dove and
brought him to the surface . A panicked ,
causing both men to submerge, but B
managed to resurface along with A . B
yelled to his wi fe to maneuver the boot
alongside the two men, but before it got
c lose enough the two men disappeared for
the last time . One of the other men on
board also dove into the water , but was
not able to reach the victi rr~. The bod es
were recovere d the next day .

Accident Related Behavior

1) Passenger standing while boat under power .
2) Operator stopped engine rather than putti ng it in idle.
3) Operator jumped overboard; d 1d not take PFD with him nor did he wear one .
4) Passenger jumped overboard wi thout taking a PFD or wearing a PFD .
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3. Boat Type: Length - 19 ft (5.8 m) This scenario is an examp le of the
Beam — 87 in . (221 .0 cm) runabout/falls overboard accidents
Depth — 45 in. (114.3 cm) occurring under the listed conditions .

Weather/Water Conditions: Rain, fai r vis ibility
Slight wind
Choppy water
Water temperature - 57 F (13.89 C)

Accident Scenario

Three brothers took their boat to have a
new engine insta lled . W}~ile waiting for
this they bought two six packs of beer and
began drinking . They then took the boat
out to test the new engine . While cruisi ng
they finished what was left of the beer and
decided to sto p and have some more drinks .
They pulled into a launch area where they
stopped ond stayed at two di fferent places
for about one hour each olace. After this
they decided to go home . One of the
brothers was operating the boat and the
other two were seated amidshi ps facing
aft . The yo uigest brother (A) got up and
wal ked to the stern to urinate . While at
the stem , he lost his balance and fell
overboard . The other brother yelled to
the operator that A had fallen over the
side. The operotor turned the boat back
around, but when he got back to the spot
w here A had fallen in, there was nothing
to be seen . Approximatel y f ive minutes
had elapsed between the time A fell over—
board and the boat come back . None of
t he men were weari ng PFD’ s although there
were four on board . The body was re-
covered about four hours later , but no
autopsy was performed . Therefore , the
victim’s blood alcohol concentration
(BAC) was unknown .

Acddent Related Behavior

1) Drinking before going out on the boat and between stops .

2) Passenger standing up while boat underway .
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LIGHTWEIGHT/FALLS OVERBOARD

The lightweight/falls overboard combination of accidents accounted for the following per-
centages of loading—related accidents .

6. 90% of all loadi ng—related accidents
29.03% of all falls overboard accidents
5.470/0 of all fatalities

This scenario is an example of the
1. Boat Type: Length - 14 ft (4.3 m) lightweight/falls overboard accidents

Beam - 59 in. (149 .9 cm ) occurri ng under the listed conditions .

Weat her/Water Conditions : Clear , good visibility
Light wind
Calm water

Acc ident Scenario Boating Safe ty Text

Two men left on a fishing trip, each in
his own boat . They left thei r homes at
2300 hrs on 19 July and launched thei r
boats at 0300 hrs on 20 July. They fished
For about one hour , then pulled into a
cove , anchored, and went to s leep in
their boats . They awoke a few hours
later , found it to be daylight, and began
fis hing in a shallow , grossy area . One
of the men (B) indicated to the other (A)
t hat he wanted to move to another location .
A followed 8. After about ten minutes , 1 Standing up in a smal l boat is not especial ly
B looked back to see A standi ng off dangerous if it is done carefully in ca lm water
balance . The boat turned sharply to the condi tions , and if the boat is not too heavi ly
left throwing A over board . Upon hitti ng laden . Don’t stand up in a small boat without
the water , the stern ran over A and con— hanging on 1
tinued in a counterc lockwise circle. B
tried to reac h A , but he was inside the
boat’s circu lar path . A was struck two
more ti mes as the boat continued its cir-
cu lar path and then disappeared . The
victim was not wearing a PFD, but prob-
ably would not have survived even if he
hod had a PFD on. The operator ’s seat
on the vi ctim ’s boat was broken , but it
was not known whether the damage occur-
red before or as he fell in . The body was
recovered ten hours later.

Accident Related Behavior

Operator standing up whi le boat underway .

Reference 7, pcge 2.
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This scenario is on example 0f the
2. Boat Type : Length — 14 ft (4.3 m) lightweight/ falls overboard accidents

Beam — 48 in. (121.9 cm) occurri ng under the listed conditions .

Weat her/Water Conditions : Clear , fair visibility
Light wind
Choppy water

Acc ident Scenari o

Two men were returning home from setti ng
trot lines for eight hours in a subsi diary of
a river. As they turned into the main part
of the river , there was some brush in front
of them. The operator cut the boat to the
right , but because of the speed at which he
was going (20 mph)(32.19 kph), he lost
contro l. Both men were thrown out of the
boat into the water . One of the PFD’ s
(j acket) on board was also thrown into the
water. The two men held onto the jacket
unti l the boat ran into the bushes and
stopped approxi matel y 50 yards (45.72 m)
from the men . The operator turned loose
of the ~acket and started swimming towards
the boot . After swimmi ng obout ten yards
9. 14 rn), he disappeared from sight. The
other mon was not able to help as he was
a poor swimmer and Fatigued From the day’s
act ivity . He held onto the jacket and dog
paddled to the boat . He got the boat
started and went to a nearby marina For
help. Dragging operations were begun;
the body of the operator waS recovered
a few hours later .

Accident Related Behavior

1) Operator made a sudden turn at high speed .

2) Should have throttled back before entering main part of river .

Operator released PFD and tried to swi m to boat .
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3. Boat Type: Length - 14 ft (4.27 m) This scenario is an example of the
Beam - 36 in. (91 .44 cm) lightweight/falls overboard accidents
Depth — 24 in. (60.96 cm) occurring under the listed conditions.

Weat her/Water Conditions: Clear , good visibility
Calm water
10-15 mph (16.09—24. 14 kph) wind
Air temperature - 71 F (21 .67 C)
Water temperature - Unknown at scene, but at

ti me of accident water temperature in
Chesapeak e Bay was 40°F (4.44°C)

Accident Scenario

On the 21st of March, two men departed
from Dutch Gap to check the operation of
the outboard motor which was recentl y
overhauled. While cruising down the
James River , they fished and adjusted the

mixture to the motor. Approximately
5.5 miles (8.85 km) east of Dutch Gap,
the operator turned the boat about and
began their return trip up the James River .
About one—half mile (.87 km) east of
Dutch Gap, the operator turned the boat
into a dredge cut for a rest stop . The
operator took the boat out to run some
more tests , while the other man watched
from the bank . He comp leted two full
turns and stxte d a third while operating
at three—quarters to full throttle. Im—
mediately upon entering into the thi rd
turn at the mouth of the cut , he was
thrown into the water. The victi m kept
his head above water for a full minute,
then disappeared . He was not weari ng a
PFD, although there were three cushions
on board beneath a seat . The other man
ran along the bank of the river for about
20 minutes before the attention of a cabin
cru ser was alerted . They picke d him up,
went back to the scene of the accident and
conducted a surface search . The body was
recovered on the 22nd of March in 20 ft
(6. 10 m) of water a short distance up river
from the accident .

Accident Related Behavior

1) Operator making turns at high speed .

2) PFD’s were not access ible to anyone on board because they were under a seat .
11—75
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OTHER/FALLS OVERBOARD

The other/falls overboard combination of accidents accounted for the following percentages
of loadi ng—related accidents.

6.51% of all loading—related accidents
27.42% of all falls overboard accidents
5.78% of all fataliti es

1. Boat Type: Length - 19 ft (5 .79 m) This scenario is an examp le
Beam —72 in. (182 .88 cm) of the other/falls overboard accidents
Depth — 27 in. (68.58 cm) occurri ng under the listed conditions.

Weather/Water Conditions : Clear , good visibility
15 mph (24.l4kp h) wind
3—5 ft (.9 1— 1.52 m) seas
Water was co ld

Accident Scenario

Five people (three adult males , one adult
fema le , one teenage male ) were out on a
fishi ng trip. Three of the POB’s (two adult
males and one teenage male) were sitting
on choirs fish ng from t he stern . The adult
Female ROB was standing on the deck at
the cabin entrance. The operator was
seated at the wheel located amidshi ps on
the starboard side . The operator brought
the boat about to starboard approximately
three mi les (4 .83 km) from the west end of
the island and was proceeding generall y
west-sout hwest at five knots . The boot
was rolling moderately as it was broad-
si de to the oncoming seas . At noon the
boat broached hard to starboard approxi — a
mate ly 150 yards (137.16 m) south of
Santa Rosa Island . The three ROB’ s fishing
were thrown overboard over the starboard
side . None were weari ng PFD’ s. Two
of the vi cti ms could not swi m and one
suffered from a serious heart condition .
The operator shut the motor off, dove
i nto the water to hel p the two non—swi m-
mers . He took two PFD’ s wUh him , put
them on the two victi ms, and began towing
them to the beach . People on the beach
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also came out to help. The POB (female)
on board who had been thrown to the deck
regained her footing and attempted to start
the engine . She was unsuccessfu l and the
boat drifted to shore . The other victim
(one with heart condition) had disappeared
immediately after falling into the water.
The autopsy revealed that he had suffered
o heart attack. The other two victi ms
were given mouth—to—mouth resuscitation
on the beach, but were pronounced DOA
at the hospital .

Accident Related Behavior

1) Operator had boat broadside to the oncoming seas of 3—4 ft (0.91-1.22 m) high .
2) The non—swi mmers and a person with a heart condition were not wearing PFD’s.
3) Operator shut the motor off rather than putting it in idle .

4) Operator dove in without wearing a PFD, but did have PFD’s with him.
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This scenario is an examp le
2. Boat Type: Length — 14 ft (4.27 m) of the other/falls overboard accidents

Rental boat occurri ng under the listed conditions .

Weather/Woter Conditions: Cloudy, good visibility
Strong wind
Rough water

Accident Scenario

Three men proceeding home from a fishing
tri p when the engine quit. The operator
s tood up to start the engine (which had
not been put in neutral). As the engine
started, he fell overboard . One of the
ROB’ s held onto him for a short ti me . The
combination of the operator’s heavy clothing,
the rough water , and the movement of the
boat prevented the ROB from saving him.
The operator disappeared below the water.
None o~ the cushions on board were used.
The body was recovered the next day.

Accident Related Behavior

1) Operator standing up in boat while starting engine .

2) Did not put engine in neutral before starti ng .

1

•
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3. Boat Type : Length - 15 ft (4 .57 m) This scenario is an example
Beam - 66 in . (167.64 cm) of the other/falls overboard accidents
Rental boat occurring under the listed conditions .

Weather/Water Conditions: Clear , good visibility
15—20 mph (24.14—32 .19 kph) winds
Slack water — 2 ft (0.61 m) seas
Water temperature - 39°F (3.89°C)

Accident Scenario

Two men and their dogs were at anchor
fishing . At 1615 hrs , the ROB noticed
that his dog was shivering , so they decided
to take the dog back to shore. The POB
stood up and began to weigh anchor.
Wh ile doing so he felt overboard . The
operator started the motor in order to
pick up the vi ctim , but the anchor line
had fouled the prop and he was unable to
reac h the POB. The operator cut the anchor
tine , but the engine sti ll would not start.
He was going to row to the victi m (ROB),
but one of the oarlocks was mi ssing . The
boat began to dri ft rapidl y away from the
vi ctim. Before rescuers arrived, the vi cti m
disappeared From sight.

Accident Related Behavior

1) Passenger standing up while wei ghing anchor .

2) Boat inadequately equipped .
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LIGHTWEIGHT/S WAMPENG S LEADING to CAPSIZING

LJghtweight/swornpings leading to Capsizing combination of accidents accounted for the
following percentages of loading—related accidents .

12.64% of all loading—related accidents
55.93% of all swamping leadi ng to capsizing accidents
14.29% of all fatalit ies

This scenar io is an examp le of the lightwei ght/
swamping leading to capsizing accidents1. Boat Type : Length - 14 ft (4.27 m) occurri ng under the listed conditions .

Weather/Wate r Conditions: Clear , good visibility
Moderate wi nd
Choppy water - strong current
Water temperature — 38 F (3.33°C)

Accident Scenario

Three men deported for a fishing tri p on a
river . When they reached a point in the
river w here they wanted to fish , they
anchored the boat . The position of the
anchor was adjacent to the shoal s 0f the
river . After anc horing, the combination
of the river current , wind, and the tur-
bulent eddy currents of the shoals caused
the water to surge over the port si de gun-
wale , swamping then capsizing the boat .
The men were dumped info the water.
T~. o of the men clung to the boat; the
third man (victim) went into the shoals
and drifted unti l he caught hold of a rock .
When the boot capsized , the anchor lost
its hold and the boat dri fted downstream
about 400 yards (365 .76 m) before the
anc hor held again . The operator removed
his outer clothing and sworn to shore for
help. The victim began calling to him to
hurry and bring a rope . The other surv ivor
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still clung to the boat . About 30 minutes
e lapsed before the operato r returned with
the rescue squad . The victim had disap-
peared and the other man was ti ring and
getti ng chilled by the cold water . He
was sta rting to pass out when one of the
rescue squad members put on a life jacket ,
took an inner tube, and swam out to the
survivor reac hing him just as he was
beginning to lose his grip. The body of
t he victim was recovered the next morning.

Accident Related Behavior

1) Improper anchoring of boat .
2) No PFD’ s avai lable.
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2. Boot Type: Length - 14 ft (4 .27 m) This scenario is an example of the tightweight/
Beam - 62 in . (157 .48 cm) swamping leading to capsizing accidents
Depth — 23 in . (58.42 cm) occurri ng under the listed conditions .

Weather/Water Condi tions: Clear , good visibility
Wind —25 mph (40.23 kph)
Rough water — 3—4 ft (0.91—1 .22 m) seas - tide

had just turned and was flooding
Air temperature — 51°F (10.56°C~Water temperature - 54°F (12.22 C)

Accident Scenario

At 2230 hrs , three odult males launched
thei r boat to go out on a fishing tri p. The
ooerator hod been experiencing engine
trouble prior to the accident. The engine
itse lf was too large for the boat wh ich was
rated for a 40 hp motor and t he operator
had a 50 hp engine on it (wei ght - 150 lb
(68.04 kg)). The operator (140 lb)
(63.50 kg) and one ROB were forward at
t he starboard and port sides , respective ly.
The other ROB (170 lbs)(77. 11 kg) was
seated in the rear. At 2300 hrs the engine
fai led and the operator went aft to check
the engine . This put the total weight at
the stern at 460 lbs (208.65 kg). While
the two men were working on the engine,
a wove broke over the stern swamp ing and
subsequentl y capsizing t he boat . The
three men entered the water with no PFD’ s
even though there were three cushions
stored under the deck. The men , being
good swi mmers , decided to swi m to an
is land approximately 1000 yards (914 .40 m)
away . One hour later the two survi vors
saw the operator (victim) disappear, but
were too exhausted to help hIm. They
continued on to the island where they were
pciked up the next day by a passing boater .

Accident Related Behavior

1) Owner/Operator had overpowered boat which meant that it was overloaded .
2) Had been experiencing eng ine trouble. Eng ine fai led.

3) Load distribution was unbalanced .

4) PFD’ s not accessi ble — could not be used.
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3. Boat Type: Length - 12 ft (3.66 m) This scenario is an example of the lightweight/Beam - 48 in . (121.92 cm) swamping leading to capsizing accidentsDepth — 18 in . (45.72 cm) occurring under the listed conditions .
Weather/Water Conditions : Clear , good visibility

15—25 mph (24.14-40.23 kph) wind
Rough water - 1 Ft (0.30 m) seas
Air temperature - 35°F (1 .67°C) esfl mate
Water temperature - 50°F (10°C)

Accident Scenario
Five men set out to go duck hunting;
going to a duck blind. Because of the
cold weather , all the men were heavily
clot hed . They had gone about half a
mi le (0.80 km) when water started coming
over the bow. The boat swamped, then
c apsized about 75 yards (68.58 m) offshore
in about 20 ft (6. 1 m) of water . As the
boat swamped, two of the ROB’ s (both
had been sitting on the port side) jumped
into the water. The other three ROB’ s
stayed with the capsized boat . The three
wit h the boat kicked off their hip boots and
removed thei r outer clothing . The two
swimming to shore (A and B) both managed
to remove their hip boots . About 25 yards
(22 .R6 m) from shore, A and B disappeared
from s g ht . (They may have been able to
stand up, but didn’t.) One of the P08’ s
on the boat swam to two cushions floatir
in the water which he and one other ROB
uti lized to swi m to shore . A man on shore
helped them and then took his boat out
and rescued the third ROB. The two vic-~Pims ’ bodies were recovered shortl y after
on the shore about 10 yards (9 .14 m)
from where they disappeared.

Accident Related Behavior

1) Boat was overloaded .
2) Operator took an overloaded boat out in hazardous weather/water conditions .
3) Iwo of the passengers Pried to swi m to shore; did not have PFD’ s on.
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RUNABOUT/SWAMPINGS LEADING TO CAPSIZING

The runabout/swamping leadi ng to capsizing combination 0F accidents accounted for the
folloNing percentages of loadi ng—related accidents .

5.36 % of all loading—related accidents
23.73% of all swamping leading to capsizing accidents
6.08 % of all Fataliti es

1. Boot Type : Length — 14 ft (4 .27 m) This scenario is an examp le of the runabout/
Beam — 66 in. (167 .64 cm ) swamp ing leadi ng to capsizing accidents
Depth 30 in. (76.2 cm) occurring under the listed conditions .

Weat~,er/Water Conditions: Cloudy skies
25 mph (40.23 kph) wind
Rough water - 1—2 ft (0.3 1—0.61 m) seas
Air temperature - 60°F~ 15.56°C~
Water temperature — 65 F (18.33 C)

Accident Scenari o

At 0700 hrs , t hree men deported for a
fishing tri p. After about 30 minutes out
from s hore , a cabin cruiser passed behind
the boat at a distance of about 50 ft
(15.24 m). The large wake of the cruiser
combined with the 1—2 ft (0.3 1—0.61 m)
seas swamped t he boat whi ch then capsized .
A ll three men were thrown clear of the boat
into the water . They all sworn back to the
overturned boat and clung to it unti l about
0900 hrs . A lt of the men were considered
good swimmers . One of the ROB’ s
decided to swi m to an is land about
1000 yards (914 .40 m) to the north .
None of the men were weari ng PFD’ s;
there had been three cushions on board,
but they were washed away . Short ly after
the P08 (victim) began to swi m to the
is land, the other two people were picked
up by a passing boater. They searched for
the victi m, but were unable to find him.
His body was recovered the next day .

Accident Related Behavior
‘I

1) One of the passengers tried to swim to shore; did not have a PFD .
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2. Boat lype: Length - 14 Ft (4.27 m) This scenario is an example of the runobout/
Beam - 70 in. (177.80 cm) swamping leading to capsizing accidentsDepth — 30 in . (76.2 cm) occurring under the listed cond iti ons .
Homemade kit boat

Weather/Water Conditions : Partly cloudy, good visibility
18—22 mph (28.97—35.41 kph) winds
Very rough water
Air temperature - 60°F (15.56°C)
Water temperature - 46—52°F (7.78-11 .11°C)
Small craft warnings in effect

Accident Scenario

Three people (two adult males and one
teenage mate ) departed at 1600 hrs to set
lobster traps. At 1800 hrs the boat was
anchored 500 yards (457.20 m) northwest
of Newport Harbor Light. The operator
was sitting forward at the steeri ng station .
The other two ROB’ s were standing in the
stem . Iwo weighted lobster traps were
located in the midshi ps sect ion of the boat .

One of the POB’ s in the stern had begun
to weigh anchor, and as he did so the low
cut transom was pulled underwater . The
teenager noticed the water entering over
the transom and he quickl y moved to a
position forward at which time the boat
capsized . All three were thrown into
the water. The boat re—ri ghted itself ,
hut again capsized . No one was
wearing a PFD, but the teenager was
able to grab a jack et and put it on
before the wind and tide swept it away .
The boy and the ROB stayed with the
boat while the operator swam to and
retrieved a gas can . He used this as
flotation gear while attempting to swi m to
Newport Naval Base for help. He was
seen by someone on shore at 1900 hrs; at
1930 hrs he was token from the water in a
state of shock . Shortl y after the operator
left , the boy left the boat and the other
ROB and attempted to swim to a nearby
s land. He was carried by wind and tide
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to another island where he was seen by a
boater . He was taken from the water in a
state of shock at 2017 hrs . A search for the
victi m was conducted over the next two days .
His body was recovered 26 days after the
accident . According to the autopsy, he
was in the water three hours prior to death .

Accident Related Behavior

1) Boat was unbalanced.
2) Boat anchored improperly.
3) Passenger made sudden movement which caused a load shi ft .
4) Operator did not check the weather forecast before departure .
5) People tried to swim to shore .
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3. Boat Type : Length - 14 ft (4.27 m) This scenario is an example of the runobout/
= Beam - 66 in. (167.64 cm) swamping leading to capsizing accidents

Depth — 36 in. (91.44 cm) occurring under the listed condi tions .
Homemade boat

Weather/Water Conditions: Clear, visibility 20 mi les (32.19 km)
12—18 mph (19.31-28 .97 kph) winds
Very rough - 3-5 Ft ~~~~ .91— 1.5~~ m) seas
Airtemperature - 70 F~ 21.11 C~Water temperature - 64 F (17.78 C)

Accident Scenario

Four people , one adult and three children ,
and one dog, launched the boat at 0800 hrs
to go fishing . They began fishing at
0900 hrs. At 0945 hrs while fishing it
was noti ced that the seas were increasing
in height so the operator decided to return
to the launch area. This meant that the
boat would be headed directly into the
seas . The operator proceeded at half
speed, because at less speed the motor
would die as it had once or twice. The
three children sat in the forward area at
fi rst , but the operator had alt the children
in the stern area . This put the weight in
the stern at about 560 lbs (254.01 kg) with
only about 270 lbs (122.47 kg) in the
forward area . At 1200 hrs the engine died
and the boat began taking on water . The
children tried to bai l wi th their hands, but
the boat swamped then capsized . All the
occupants clung to the boat . One of the
ROB’ s mode the statement that next time
they would pay attention to the forecast .
One and one—half hours toter one of the
children panicked . He put on a cushion
with the pad on his back . The other 

~~~~~~~~~

pie tried to help him put it on properly, but
he fought off at) help. He subsequently
floated away, face down in the water .
One of the children was given a PFD and
told to swim to shore (time between 1400
and 1500 hrs). She was picked up about
one hour later by a passing boater . When
she left , the bow was the only part of the
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boat above the water. A search was
conducted. The first victim was found
st ill floating Face down seven hours after
the accident. The other two victims were
Found the next day at two different locations .
Neither one had on a PFD.

Accident Related Behavior

1) Improper weight distribution .

2) Did not pay attention to weat her forecast .

3) No one was wearing a PFD.

4) No bailing device on board.
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LIGH1WEIGHT/SWAMPINGS

The lightweight/swamping combination of accidents accounted for the following percentages
of loading—related accidents .

3.83% of all loading—related accidents
35.71°/a of all swamp ing accidents
5. 17% of all fatalities

This scenario is an examp le of the1. Boat Type: Length — l if t  (3.35 m) lightweight/swampi ng accidents
Beam — 4 8  in. (121 .92 cm) occurri ng under the listed conditions .

Weather/Water Conditions: Cloudy, fai r visibility
20— 30 mph (32.19—48.28 kph) winds
3—4 ft (0.91-1.22 rn) seas
Air temperature - 40—50°F (4.44-l’D.OO°C)

Accident Scenario

Three adult males out on a duck hunting
tri p. The area in the river where the
acc ident occurred was known for having
shallows with numerous low , mud islands
dividing the river into several branches
ranging from 100 to 500 yards (91 .44 to
457 .20 m) wide. The hunting was poor,
so the men started back towards the launch
area late in the evening . The tide had
started to flood ond the wind was picking
up which caused the water to be rough.
The boot, due to its over loaded condition,
began taking on water. A large wave
stru ck the boat from the stern , killing the
engine and swamping the boat . The men
entered the chest deep water holding onto =
the gunwales . The men were not able to
dump the water out of the boat, so they
turned the boat over so that it would float
in a capsized position and they could hold
onto it more easily. The incomi ng tide
carri ed them into deeper water, so one of
the ROB’ s (A) decided to remove his hip
boots and try to swi m to shore 200 yards( (182 .88 m) away . The operator tried to
remove the engine in order to make the
boot more level . This was 1insuccessf ut.
About 50 yards (45 .72 m) - .om the boot ,
A disappeared from si ght. Shortly after ,
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the two survivors felt the bottom . They
made their way to a small , mud s(ond
w here they spent the night and were
picked up the next morning . A’ s body
was recovered 150 yards (137 .16 m) from
the scene of the accident the next day .

Accident Related Behavior

1) Boat was overloaded .
2) Passenger tried to swim to shore
3) No PFD’ s on board the boat . - -

I
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2. Boat lype: Length - 12 ft (3.66 m) This scenario is an examp le of the
Beam — 42 in. (106.68 cm) lightweight/swamp ing accidents
Depth — 12 in. (30 .48 cm) occurring under the listed conditions .

Weather/Water Conditions : Clear , good visibility
No wind
5—6 mph (8.05—9 .66 kph) current
A r  temperature - 80°F (26.67°C~Water temperature - 70°F (22 .11 C)

Acc ident Scenario

Three adult moles out on a fishing tri p were
drifting downstream with the motor runni ng
in neutral . The operator was at the stem
facing aft , one ROB was seated at the bow ,
and one ROB was seated in the middle.
The maximum capacity for the boa t was
320 lbs (145 .15 kg). The ROB in the
center (A) stood up and moved to the bow
of the boat and sot down next to the ROB
(B) in the bow. 1 A weighed 300 lbs
(136.08 kg) and B weighed 150 lbs
(68 .04 kg) which put 450 lbs (204.12 kg)
in the bow of the boat making the load
distri bution uneven. This toad shift al lowed
the swirling water to enter the boat over
the bow swamping the boat . A told B and
the operator (C) to swi m to shore. The two
lumped into the water and began to swi m
the 75 ft (22 .86 m) to sho re . A stayed
with the boat as it continued to si nk .
There were no PFDs on board at the
time . About halfway to shore , C devel-
oped a severe cramp in his leg . He looked
around for assistance and saw B struggle
and disappear . At this ti me, A jumped
into the water to try and help B, but
disappeared immediately. C was able
to make it to shore safely.

Acci dent Related Behavior -

1) Boat was overloaded .

2) Shift in weight by a passenger cause d the boat to be unbalanced .
3) Two of the people tr ied to Swi m to shore.
4) There were no PFD’ s on board .

.
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3. Boot Iype : Length - 14 ft (4 .27 m) This scenario is an example of the
Beam - 42 in . (106.68 cm) lightwei ght/swamping accidents
Homemade boot occurring under the listed conditions .

Weat her/Water Condi tions: Clear , good visi bility
Light wind
Calm water

Acc dent Scenario 
- 

-

Seve-’ ~~rso:~~, tw~ adu lt rrales and five
c ! ~~~1, lcu r ’ c ’ .~~ a l-~- F~ 

(
~~.‘~7 ~ “ boot

into a ri’.er w ith the intention of f ishing .
The operator headed the boot upstream ,
but wak es From other boats passing by at
s low speeds caused the small boat to rock
uncomforta bly. The operator decided
to turn t he sma ll boot into the wakes ,
but the motor could not maintain a heading
and WCS ccug h~ by t he ebbi ng currents .
The ooerator decided to turn around and
head downstream unti l the other boats
passed . Because of the overloaded con—
dit~on -‘cor-~c&j ted mox mum number of
oeoole s t~~r e e)  of the boat, there was
onl y four iic hes (10. 16 cm) of freeboard
at the stern . V-~hen the operato r headed
the boot downstream , the wakes From the
other boats center ed and swomped the boat .
A ll of the ~~oo Ie were in the water . One
of the v ict m~ (s ix year o ld boy) disap—
peared immediat ely. There were no
PFD’ s on board the boat . One of the
adult males went Pa the aid of his son
(five year o fd’~ and swam safe ly to s hore .
The other two victims (ages 9 and 11)
began dr fting w ith the current . Their
fat her b ooerator ’I began to swi m between
his two sons . He told his oldest to dog
paddle to shore , while he hel ped his
ot her son ~ho was strugg ling, face su b-
merged . The oldest son panicked , sworn
bac k to b~s fat her and held on to his
shoulder . This caused the father to be
submerged , at w hich ti me he lost his
gri p on bot h sons ~ho disappeared .
The father mode it to shore safel y.

11— 92 

--~~~~~~~ -~~~~~~~~~~~~~~ - - ~~~~~~~~~~~~~~ .- -
~~~~ ~~~~~~~ - - - ~~~~~~~~~~~ --—~~~~~~~~~ - - ~~~~~~- - - - - - - --



r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Acc ident Related Behavior

1) Boat was overloaded .

2) Operator headed the boat downstream with the waves at the stern .
3) No PFD’ s on board.

4) Tried to swim to shore rather than stay ing w ith boat .

I
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2.3 .2 Discussion of Course Texts

This discussion concerns texts used For the Coast Guard Auxiliary and the U. S . Power Squadro n

courses . It is not intended to reflect on the quality of the texts or on the courses offered by

the organizations . Further , only major references to the accident related behavior discusse d

in the texts were included . It should be noted that both organizations concerned may hove

additional materials dealing with these problem areas .

The texts do discuss many of the problems associ ated with the scenarios , but in many cases

they do not emphasize the exact causes of the accidents . Advice on PFD usage seems somewhat

conservat ive in that it goes only as far as the PFD regulations (stati ng that PFDs should be

accessi ble). For example , non—swimmers should wear a PFD while the boat is underway, but

in one accident scenario the boat was drifting and so the victim (a non—swimmer) did not wear

a PFD. It would seem appropriate to emp hasize more PFD wear — for swi mmers as wel l as

non—swi mmers , for adults as we ll as children , and for men as we ll as women . In some in-

stances , the recommendation of the text actuall y fended to reinforce the accident related

behavior; i.e., don’t wear your PFD unless things get reall y bad .

What do the boating education materials say about movement and standing up in a boat ?

Since the Coast Guard Auxiliary sponsored the majority of courses taken (27 .3%), their

manual wilt be used for examp les .

Accordi ng to the Coast Guard Auxiliary manual (Reference 7, page 2):

“Standing up in a smal l boot is not especiall y dangerous if it is done carefu lly
in cal m water conditions , and if the boat is not too heavily loden . By standi ng
up you will change the center of gravity of the boat , and if the hull is bei ng
buffetted about appreciably, it cou ld cause the boat to capsize , or for you to
foil overboard .”

~lI1I~. 
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What is the advice given about weather? The Auxiliary manual states , “ . . .weather should

be taken seriousl y. Get the latest report before you depa rt , and keep informed while you

are out .” The majori ty of the advice is given for large boats , but some of it can be applied

to those boats under 16 ft (4. 9 m). Advice on hazardous water is not covered except as if

pertains to weat her. The manual is con~cerned mai nly wit h operation in coastal waters .

Accordi ng to the manual , over loading is one of the pri nci pal causes of loading—related

accidents . The discussion on wei ght carry ing capability has several statements which refer

to or have imp lications for these types of accidents . For examp le:

“Many boats today have a capacity plate , genera lly on the instrument panel ,
where it can be easil y seen , . . .

According to Subtask 1 of this report , the esti mated percentage of boats in the population wit+

capacity plates is approx imatel y 74% of the total boat population . During a telephone survey

of nighttime col l ision victims (results in MacNeill “Capacity Plate Effectiveness : Pleasure

Boats,” Reference 11) , it was found that only 66% of the capacity plates were instal led in a

legfflmote location; only 18% of these installations were on the instrument panel .

W hat is the effectiveness of capacity plates in preventi ng overloading—related accidents ?

Accordi ng to Subtask 1 there was not a statisti call y significant difference between boats with

and wit hout capacity plates involved in loading-related accidents .

Addressing capsizing accidents , “Practical Hints for Safe Boating,” the AuxUiary manual

advises :

“It ’s best not to talk about capsizi ng since this may fri ghten your crew ,
but you should have your plans clearl y in mind in the unlikely event
that this might happen . Your boat will most likel y rema in afloat and
you should see to it that nobody attempts to swi m for shore . Remember ,
the chance of bei ng located by a searc h plane or boat are far greater if
all hands stay with the boat and hang on. ”

* Reference 7, page 2
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The advice does not prepare the crew for an accident . The implication is that the operator ,
and onl y the operator, should know the emergency plans in case of a capsizing . It seems

feasi ble that most persons can be prepared for emergency situations in a posi tive manner .

In boati ng education courses , information could be added on the handling of boats and the

operati ng procedures for rivers and lakes . Courses presentl y emphasize the operation of

larger boats . Since the U.S. Coast Guard h0s predicted an increase in the number of small

boats in the future (Reference 12), the courses could be adapted to the newer trend . In

addition , a high number of smaller boats were involved in loading—related accidents in this

study. Educational programs can justi fiably emphasize small boat operation .

In general , all of the courses deal with some of the loading—related accident problems . The

courses often refe r to courtesy and etiquette . If instructional materials could be made to

treat the accident problem oreas in—depth , and cou ld be presented to enough boaters, the

ac cident and fatality rate might be reduced .

t
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3.0 CONCLUSIONS AND RECOMMENDATIONS

The goals of this study were to:

• identify causes of loading—related accidents , conditions associated with an

accident , and characteristics of the accident victi ms and their boats, —

c identify areas w here educational programs could have helped to prevent the

acci dents , including those human operator responses which are repeatedly
involved in loading—related accidents; and,

• identify areas where two of the current educational program texts deal wit h

loading—related accident causes .

There appear to be many causes of loading—related accidents . In terms of the persons involved,
the pri mary observations were:

. the populatio.i of operators in loading—related accidents may be different fro m

the population of operators in the Nationwide Boating Survey in terms of age
and boating experience . There were various differences in the age distributions

of the accident operators and they tended to be less experienced .

• operators in loadi ng—related accidents were no more likel y to have had a

boating safety course than other operators . However , there was evidence that

operators who hove had a course may be somewhat different fro m other opera-

tors w ith respect to hours on the water and whether or not the accident was

initiated by the operato rs (internally initiated inside the boat). These questions

see m to warrant further research .

There was certain acci dent related behavior on the part of the accident victims which
occurred repeatedly in the accidents . These include the following :

• standing up in a sma ll craft for any of several reasons , suc h as to work on
or start a motor, to uri nate , to move or c hange positions ,

• leaning over the side ,

• executing a sudden maneuver wit h the boat , or

• deciding to boat in hazardous weather or water .
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The educaflo.ial program materials were compared with loading-related accident scenar ios .

The comparisons indicated that the educational programs did deaf genera lly with some of the

accident causes . There was justification to include more specific treatment of some of the

accident problem areas discussed .

Some suggestions for educational programs are:

• more emphasis on content for small boats .

• a sharing of emphasis for boating in inland as we ll as in coastal waters

inc luding weather condi tions .

• more safety ins truction concerning operator behavior that often leads to

accidents

• more safety instruction aimed at improv ing the probability of survival given

the occurrence of an accident (relati ng to discussions of accident types ond

emergency procedures , weari ng of PFDs , etc .).

• the major effort of boater educational programs would seem to be better

directed at sma ller boots and their operators . It was noted that loading—re-

lated occ idents frequent ly involved small boats (under 16 ft (4. 9 m)).

Further research seems to be needed in boati ng safety instruction . W y le Laboratories recentl y

proposed two projects related to education cddressi ng loading—related accidents . One of

these projects reviews educational objectives and methods applicable for booti ng safe ty in-

struction. The goal of the project is to determine how available educational resources can

be more effective ly urilzed, and to suggest ways in w hich educational techniques and media

can be app lied to boating safet y educat ion. The project includes the development and testi ng

of model educotional programs .

The second project proposed by Wyle wil l begin to exp lore a program for education applied

soec ifica lly to loading—related accidents . This project includes a review of accident causes

and recovery problem areas . Each area will be evaluated in terms of importance (number of

lives lost~ and its amenability to educational solution . The project will Further identi fy the

torget populations , the media alternat ives , message content , and the methods of presentation

for eac h problem area .
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Further research in the area of human response characteristics during an accident is also

needed . For example, in-depth investigations could be conducted in order to determine when

boaters con recognize potential accident situations before the accident actuall y occurs . It

would seem particularl y valuable to know if there are differences for these kinds of recogni-

tions for those operators who have taken a boati ng safety course and those operators who have

not taken a course . Such comparisons may indicate additional areas for improvement in all

educational programs .
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S L J B T A S K  III —

O P E R A T O R  C H A R A C T E R I S T I C S  OF A S P E C I F I C  LINE OF S M A L L  C R A F T

1.0 INTRODUCTORY SUMMARY

A particular line of small craft appear to have an impressive loadi ng—related safety record . In

1974 there were no reports of loading—related accident involving these boats . Is this particular

line of smal l craft safer than other boats of similar design ? Or do they appeal to a more safety

consc ious population ? This study attempts to answer the second question .

This subtask is concerned with determi ning if there are any characteristi cs of the operators of

this particular line of small croft that could be responsible for the safety record . This study

should not be taken as an endorsement or criticism of any trade , manufacturers ’ names , or

products . Any manufacturers ’ names that appear herein are solel y used because they are

considered essential to the object of this report.

Boston Whaler operators (obtained from warranty card files) and operators of other boats

(obtained from the Nationwide Boati ng Survey (Reference 1)) were interviewed by telephone .

The areas of concern were their:

• genera l boating knowledge ,

• boating experience ,

• awareness of safe boating practices , and

• knowledge concerning capacity information and what it mea ns .

The answers obtained from the two groups were compared to determine if there were any differenc .
~s

wit h regard to the areas of concern . The differences were used to specify those areas where Bost n
Whaler operators may possess attitudes that were responsible for the supposed safety record .

Accor ding to the data there are differences between Boston Whaler operators and other boat

operators. The attitudes of Boston Whaler operators indicate an unusual awareness of safety

and knowledge concerning boots and boating .

1:
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2.0 DATA ACQUISITION AND RESULTS

The Boating information on Boston Whaler (BW ) operators and Nationwide Boating Survey (NBS)

operators was obtained by te lephone interviews conducted over a six week period. The

te lephone numbers of BW owners were selected randomly from the warranty card fi les of the

Boston Whaler Company. The telephone numbers of NBS owners were selected randoml y from

the Nationwide Boati ng Survey. The requirements of the survey were: 1) the person must still

own a boat , and 2) the boot must have been used in the last two years . The second requi rement

was used because the questionnaire ~ad to do w ith usage of the boat . It was felt that if the

operator had not used his boat for two years , then he would not remember the details needed

For the survey .

From the interviews , data were obtained fro m 100 SW operators and 100 NBS operators . The

interviews contained questions which provided information about the boat operator , his boating

knowledge, and his awareness of safe boating practices . See Appendix Ill—A for the compilation of

remaining questions and Append ix I—A for the comp lete questionna ire .

Upon comp letion of the interviews , the relevant data were extracted and tabulated . The first

series of questions concerned the boat operator and his background . The data are shown in

Table 111—1.

TABLE Ill-i. BOAT OPERATORS BY AGE , INSTRUCTION, EXPERIENCE ,
AND TOTAL NUMBER OF BOATS OWNED *

Back ground BW Operato rs NBS Operators

Age of Operator
Mean 42 yrs 45 yrs
Median 44 yrs 44 yrs

Formal Booting Instruction
Yes 40% 18%
No 60% 82%

Experience
Under 20 Hrs 2% 5°~o
20 to 100 Hrs 13% 19%
101 to 500 l~rs 27% 41%
501 Hrs or Over 58% 35°’-’

Boats Owned
Mean Number 5 3

* Experience is defined as the ‘total number of boat operati ng hours; ‘umber of boats owned
includes all boots owned duri ng the person’s Ufe .
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Data from seven pertinent questions concerning the operators’ know ledge of safe boati ng

practices and capacity information were collecte d and tabulated, as fo llows:

(1) Are you aware that your boat has a capacity l imi t?

Response SW Operators NBS Operators

Yes 99°it~ 93%
No 1% 7%

(2) Does your boat have capaci ty information suc h as a label or plate on it ?

Response SW Operators NBS Operators

Yes 97% 67%
No 2% 28%
Don’t Know 1% 5%

(3) Do you know what information is gi ven on the capacity plate? *

Response BW Operators NBS Operato rs

Yes 84.5% 78%
No 15.S°~ 22%
* This percentage is based on the number of “yes” answers to No. 2 above.

What is the capacity limi t given for:

1) Persons 
_____ 

(This may be given in number of people or poundage)
2) Horsepower 

_____

3) Persons, motor and gear maximum capaci ty 
_____

If an operator was not able to give at least one detailed answer on t~ie capacity limi t for

persons, horsepower , or maximum capacity, his answer to Question (3) was tabulated as

a “No. ”

(4) What does capaci ty informati on mean to you?

Response SW Operators NBS Operators

a) We ight or people
boot can carry 40% 53%

b) Comment about capacity
being safety featu re 50% 31%

c) Don’t know 10% 16%
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(5) Have you ever loaded your boat beyond its capaci ty limi t?

Response BW Operators NBS Operators

Yes 6% 10%
No 94% 90%

(6) Social pressure question: This was a two—part question - when asked , “How would

you react if you discovered that you had more potential passengers for an outing

than the capaci ty limi t of your boat?” , boat owners rep lied:

Response SW Operators NBS Operators

a) Wouldn ’t over load, make
more than one trip, leave
someone behind, or not go 94% 95%

b) Depend on water condi tions 6°/a 5%

The second part of the question was asked of those who answered that it would depend on the

water conditions . The boater was placed in o hypothetical situation (see Appendix 1—A ,

Question 18~ w here a party of eight plus gear (fishing and skiing ) and Food must be put in

one boat rather than divided between two boats, as planned . All respondents replied that

they would not tak e all the people at once . This , of course, contradicted what they had

already said.

The social pressure examp le above illustrates one of the major concerns in collecting data

via interviews : biases due to the social desirabi lit y or undesirabili ty of the available

answers . In the socia l pressure examp le , the subjec ts who had answered that the ir actions

would depend upon water conditions contradicted that answer (to an extent) when placed in a

si mi lar situation by the next ~ uest f o n . Another example of this problem is the set of responses

to the automobile safe ty question - se e .~Qoe!.dh lIl-~ ). MI 2CC’ sub~ec ts stated that they had

not had an automobi le accident “ ‘~‘e lost fi v e .~~~r ’ That ’s ~ tota l or 1,000 mon years of

drivi ’g wit hout on c,cc de’~ . Ass u~ ir’ c ~ ‘iIlion •‘ ~ ‘c~ ~C , ~0C deaths on the highway

per year , there ic a f r’~f~~c -t i I P’. or ~~~~~~~~~~ ‘ .500 ~ c’ ears -~ ~~ v H g .  Obviousl y, the

resu lt of ~‘o xc ide’ts I-’ 1 .000 —
~~~~‘ - e~ r~ ~‘ ~~ “g ‘.-r.~~rc  • us ~ Cct . In ‘he present study ,

an attemot wo~ ‘cc~ ~c -~~~~‘i~~ ~ -e~e o - ’ ~
. ~~~~~~~~~~ •r ~k 0 r ø S ~~ I~~S to certai n

questions shou ld be H~er pre~~ ’i .vi~~’
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3.0 ANALYSIS OF BOATER CHARACTERISTICS

To determine If there are characteristics peculiar to BW operators that are responsible for the

presu med safety record of the Boston Whaler line of boats , their a nswers to certain questions

were compared to the answers of NBS operators . These questions concerned the follow ing areas:

• General boating knowledge

• Boating experience

• Awareness of safe boating practices

• Know ledge concerning capacity information and what it means .

j The differences in the two sets of answers were used to specify the areas where SW operators

possess attitudes which might be responsible for that line of boots apparentl y having a good

safety record . The questions concerned only the operator and not the boot directl y.

The first area studied was general boating knowledge. Two interrelated assumptions are made:

1) there is a direct correlation between taking a booti ng safety course and boati ng knowledge;

and 2) there is a direct correlation between the number of boats owned and boating knowledge.

Therefore , operators w ill generally be more knowledgeable about boats if they have taken a

boati ng safety course and/or own (owned) several boats. The da~ for this area were obtained

from the answers to the following questions:

• Have you ever taken a boating safety course ?

• Is this the f irst boat that you have owned?

• If “no” to second question, how many boats have you owned prior to
the one you have now ?
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Forty percent of the BW operators had taken a boating safety course, while only 18% of the

NBS operators had token a course , as shown below :

SAFETY COURSE

BW Operators NBS Operators

Safety 40
(29) 18

(29)Course

No 60(71) 
82(71) 142

Course

100 100 200

Each cell conta ins the observed and expected (in parentheses) fre quencies .

The X 2 ana lysis ( X 2 = 10.71, df = 1, p< O.005) indicates that Boston Whaler operators are

significantl y more likel y to hove taken a boating safety course than other boat operators .

Of the BW operators , 20 percent were first—time boa t owners , while 32 percent of the NBS

ope rotors were first-ti me boat owners . A x 2 test was run to determi ne if there was any ‘

statist ical difference; the computations follow :

FIRST-TIME BOAT OWNERS

BW Operators NBS Operators

First 20(26) 32(26) 52Boat Owned

Not First 80
(74) 

68( 74) 148
Boot Owned

100 100 200

Eac h cell contains the observ ed and expected (in parentheses) frequencies .
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The X 2 ana lysis (X 2 = 3. 14, df = 1, 0.05 < p< 0. 10) indicates a marg inally sign ificant

difference , in the direction that BW operators are less likel y to be first-time owners . This

resu lt s margina l, but the next comparison adds to its meaning .

The median number of boats ever owned by Boston Whaler operators is 3.59 . The median number

of boats owned by NBS operators is 2.78 . The median for the two groups combined is 3. 11 .

A X 2 test was run to determine the association between BW operators and number of boats

owned . -

NUMBER OF BOATS OWNED

BW Operators NBS OperatOrs

o :  51(42.5) ~~(42.5) 85

49(57~5) 66(57 5) 115

100 100 200

Median for 200 scores = 3. 11

Each cel l contains the observed and expected (in parentheses) frequenc ies .

TheX2 analysis ~~.2 = 5.24 , dft , p < 0.025) indicates that there is a significant difference

between the two groups . Boston Whaler operators are more likel y to have owned more than

three boots .

The mean number of boats ever owned by SW operators is 4 .99. For NJBS operators , the mean

number of boats ever owned is 3.22 . F gure 111—1 shows the overall breakdown of the number of

all boots owned by BW and NBS operators . As con be seen From the fi gure , more SW operators

(N 33) have owned six or more boats than NBS operaDors (N 16) .

The data indicates that 8W operators are more likel y to take a boati ng safety course and to have

owned more boats than NBS operators . The data suggest that 8W operators mi ght have more

general boati ng knowledge than NBS operators , because t hey ’ve owned more boots and taken

more courses .
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The next area discussed s booting experience. For this report boating experience is defined as
the tota l number of boat operating hours . Further, an “experienced” operator is defined as an
operator with more than 500 hours of boat operating time . Fifty-eight percent of the SW oper-
ators interviewed had more than 500 hours of boot operating time. Thirty—five percent of the
NBS operators interviewed had more than 500 hours of boat operati ng time . A 2 test was
run; the computations follow:

EXPERIENCE

IBW Operators NBS Operators

Over 58
(~~ .5) 

~~(46 .5) 93

Less than 42(53 5) 65(53 5) 107

100 100 200

Each cell contains the observed and expecte d (in parentheses) frequenc ies .

The X 2 analysis (X 2 9.73, df ‘I, p< 0.005) indicates that BW operafors are
si gnifi cant ly more likel y to be “experienced ” than NBS operators .

Awarenes s of safe boating prac tices is the next area discussed . This was determined on the
basis of the operators ’ answers to three interrelated questions:

• Have you ever loaded your boot beyond its capacity limit?
• How would you react if you d scovered that you had more potential passengers

for an outing than the capacity limit of your boat?
• Social pressure question: This question placed the operator in a situation

where a party of eight plus gear (fishing and skiing ) and food must be put
in one boat rather than divided between two boats , as p lanned .
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Ninety-four percent of +e SW operators said they had never overioaded their boats . Ninety
percent of the NBS operators said they had never overloaded their boots .

LOAD LIMIT

3W Operators NBS Operators

Yes 6
(8) 10

8) 16

No 
~~(92) 90(92) 184

100 100 200

Each cel l  conta ins the observed and expected (in parentheses) Frequencies .

The X 2 ana lys is (X 2 = 0.61 , df= 1, p~ 0.30) indicates that one cannot conclude that BW
operators are more or less likel y to over load their boats than NBS operators .

The next questions asked tar the operators ’ react ion to potential overloading situations . The
firs t question determ ined the operators’ reaction to an outing situation in which there are more
potentia l passengers t han the allowable capacity limit of the boat . Ninety—t hree percent of
the 3W operators answered that they would not overload their boats . Of the NBS operators ,
95% answered that they would not overload their boats . Since the difference is so sli ght , a
X 2 test was not run becaus e there would be no stat isticall y significant differen ce between the
two groups . This means that neither group is more or less likel y to admit t hey would, overload
the ir boats .

The second question was as ked of those operators who answered that it would “depend on the
water conditions ” or “didn’t know .” When these operators were placed in the hypothetical
situat ion (see Page 1—A—5), all answered that they would make more than one tri p (not over load
their boot). It is interesting that the question never mentioned wate r conditions , but did state that
the distance to be travelled would be 16 miles (25.7 km) . The distance travelled may have been
a factor w hich could have biased the operators ’ responses.
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The next area concerns capacity plates and the operators ’ awareness of the plate . Several

questions concerning the plates and information were asked such as:

• Are you aware that your boat has a capacity limit?

• Does your boat have capacity infornction suc h as a label or plate on it?

• Do you know what information is given on the capacity plate ?

• What does capacit y information mean to you ?

If BW operators are more aware of capacity limits and information , it may account for the

Fact that few Boston Whaler boats are involved in overload ing—related accidents (i.e., cap—

sizings , swamp ings , f loodings, and falls ove rboard) .

Ninety-nine percent of the BW operators were aware that their boat had a capacity limit , while

93% of the NBS operators were aware of that fact . A X 2 test was run to determi ne if this

difference is signif icant .

CAPACITY LIMIT

BW Operators NBS Operators

Yes 
~ (9o) ~~(96) 192

No 1(4) 
7(4) 8

100 100 200

Each cell contains the observed and expected (in parentheses) frequencies .

TheX 2 ana lysis (X 2 = 3.26 , df 1 , 0.05 < p< 0.10) indicates that there is a marg in all y

stat istica ll y significont difference between the two groups . Accord ng to the analysis , BW

operators may be more aware that a boat has a capacity limit than the NBS operators .

Ill-il
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The next question concerned the operators ’ awareness of whet her their boat had a capacity label .

Ninety-seven percent of the BW operators answered tha t their boot had a capacit y label . Sixty-

seven percent of the NBS operators answered that their boat hod a capacity plate . All of the

Boston Whaler boats should have had capacity labeis; while 71 of the other boats should have

had capacity labels accordi ng to the year and manufacturer . This suggests that three of the

SW operators and at least four of the NBS operators did not know that their boats had capacity

labels. These data provide no basis from which to conclude that there is any difference in

awareness of capacit y labels for BW and NBS operators~.

The answers tabulated for the fourth capacity question was determined on the basis of the

operators ’ answ ers to two parts :

• Do you know wha t information is given on the capacity plate ?

• Wha t is the capacity limit given For:

1) Persons

2) Horsepower

3) Persons , motor and gear maximum capacity

If an operator was not able to give at least one detai led answer on the second part, the answer

was tabulated as a “No ” for the entire question .

Eighty—two (84.5%) of the BW operators knew what the label said, while 52 (78%) of the

NBS operators knew what it said. Are BW operators significantl y more aware of capacity

label information ?

III— 12
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CAPAC ITY PLATE INFORMATION

3W Operators NBS Ope rators

Yes 82
(~~~26) 52

(54 74) 134

No 15 15(17.74) (12 .26) 30

97 67 164

Each cell contains the observed and expected (in parentheses) frequencies .

The X 2 ana lys is (X2~ 0.85, df 1 , p> 0.20) does not support the conclusion that SW

operators are more aware of what their labels say than NBS operators.

The last capacity question concerned the meaning of capacity information to the operators .

Since capacity limi ts are set for purposes of safety , the number of answers which contained

comments about capacity being a safety feature was tabulated . Fifty percent of the BW

operators said the label was a safety feature , whi le 31% of the NBS operators said it was a

safet y feature . Are BW operators significantly more likel y to have the attitude that capacity

i nformation is a safety feature than NBS operators?

4 
CAPACITY AS A SAFETY FEATURE

SW Operators NBS Operators

Safety 50(40 .5) 31
(4Q 5) 

81

Other 50(59 5) 69(59 5) 119

100 100 200

Eac h cell contains the observed and expected (in parentheses) fre quencies .
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The X2 ana lysis ( X 2 6.72 , df = 1 , p<O.O l)  indicates that BW operators are more likel y

to regard the capacit y label as a safety feature .

The data tends to supp ort the statement that the awareness of capacity limits and information

could account for BW’s safety record with regard to overloading—related accidents . Two of

the four X 2 tests showed a significant difference between the groups . The two tests indicated

that SW operators are more likely to know that their boat has a capacity limi t , and that the

capacity Jin~ t iS C safet y feature .

111— 14
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4.0 DISCUSSION

What makes a safety conscious boat operator? The areas used to defi ne safety consciousness
in the present study were :

• General boating knowledge

• Boating experience

• Awareness of safe boating practices

• Knowledge concerning capacity information and what it means

Are Boston Whaler operators more safety conscious? The present data indicates that they have~
1) more boating knowledge (under the assumptions outlined on page 111—6); 2) more boat operatiny
experience; and 3) a greater awareness that their boat has a capacity and that it is a safet y
feat ure .

More specifical ly, the characteristics of Boston Whaler operators that make them different are:

• A greater number of BW operators have taken a boating safety course .

• BW operators have owned more boats .

• BW operators ore more experienced .

• BW operators are more aware that their boat has a capacity limit

• BW operators ore more aware of the fact that capacity is a safety feature .

The more a boat is used , the more knowledge and experience may be acquired by the operator .
Since BW operators have more boat operating experience, they may therefore have more

knowledge of the boats and boating procedures .

Anot her of the important differences about BW operators is that more of them were aware that
the capac ity limits of boats are a safety feature. This is especiall y important because the
safety record of the Boston Whaler boats is in the area of loading—related accidents . Few
of th is l ine of small craft are invo lved in accidents such ~ capsizings, swampings , or

oodings .
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The question arises , why do Boston Whaler operators possess certain safety-related character-
istics that are different from owners of boats of similar size? This research effort was directed

towards determinin g if a difference exi sts . Further research may explore the reasons for the

differences . Perhaps the Boston Wha l er marketing program that has stressed safety and quality

for the past decade has been effective in that those who are attracted to the Boston Whaler
boats are attracted because of safety reasons as opposed to performance, aesthetics , etc. Or
perhaps the fact that Boston Whaler was the first to market this type of boat and that it is
more expens . than any of its imitators carries the image of a status symbol which makes it

a desirable addition to the “Yachtsma n’ s ” co llection of boats.

Another factor may be the characteristics pecu liar to the people in the New Eng land area .
The largest concentration of Boston Whaler owners are from the New Eng land area with a bock-
ground steeped in seafaring and boating . The area abounds with boating—oriented facilities
and activities : yac ht clubs , marinas , sc hoo ls, and communit y clubs , offeri ng courses in

sai ling and power boating to all who are interested ,

The interviewer ’5 impressions of Boston Wha’er operators were thaf they were a different type
of boater from t~’e NBS peop le. The various impression s were that Boston Whaler operators
are:

• more coo perative

• mc e art iculate - possibl y higher education level

• mon ied - many in professiona l fields (doctors , lawyers) , executives ,

own their own business

• more confident in Boston Whaler than other owners are in their boats .

5.0 CONCLUSIONS - 
-

Boston Whaler operators are different from other boat operators . According to the data , their

attitudes indicate an unusua l awareness of safety and knowledge about boots when compared

to NBS owners of boats 20 feet (6.1 m) and under .

These conclusions apply to the owner/operator only — consideration of the boat ’s physica l

parameters was not wit hin the scope of the work reported herein.
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APPEND IX Ill-A

COMPILATION OF REM&INING QUESTIONS

1. Length of boat.

SW NBS

Mean 14’ 15’
Mode 13’ 14’

2. Ageo f boat .

BW’ NBS
Mean 1.92 years 7.49 years
Mode 2.00 years 6.00 years

3. We re these the same type of boat that ypu now own ?

BW NBS

Yes 33.7% (27) 42.6% (29)
No 66.3% (53) 57.4% (39)

4. What type engine do you have on your boot?
SW NBS

Outboard

Single 99% 95%
Twin 1°/a 2°/s

Manual 30/0

5. What is the total horsepower of the boat ?
BW NBS

Mean 54hp 36h p
Mode 4Oh p lOhp

• 6. What material(s) is your boat hull made of?
SW NBS

Fiberg lass 100% 40%
A luminum 48%
Wood 12%
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APPENDIX 111—B

X 2 STATISTICS

The X 2 statistics used in the third subtask were computed via the Yates correction for X 2 wit h
one degree of freedom . If the data are tabled as shown below, then X 2 is computed according

X 2 = (~~~~ (+ d~~~~~) ~~~~ with one degree of freedom

a b a+b

c d c+d

b+d N=a+ b+c+d
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