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16. Abstract:
This report documents the continued progress of a cooperative project to consider two related questions:

- How can the concept of Risk Management best be employed in the U.S. Recreational Boating Safety Program?, and

- How can human error causes of boating accidents best be identified, so they can be acted upon?

An earlier report performed an initial, positive assessment and setup of the project. It described and began the adaptation of risk-
aware processes to boating safety management, and began the development and performed a trial use of a system to assess boating
accident causes resulting from human error using information contained in the narratives of a newly-computerized boating accident
report database, BARD.

In the present report, progress in the design and implementation of these systems is documented in three areas:

e A structure is developed for determining the best actions to take in the interest of boating safety, from the perspective of the
producing the greatest decrease in boater risk for a given commitment of resources. This process will lead to an ability to
rank safety program elements in these same terms. This structure contains principles of qualitative discernment to screen
alternatives particular to its use in a U.S. multi-party safety system. USCG review was obtained and incorporated, and the
result forms the basis for a unique quantitative evaluation process that continues under development.

e The taxonomy of human error accident causes previously developed was used by a group of experienced boaters, under the
supervision of the system’s designers, to code all usable reports of fatal accidents for 1996 — 1998, and a selection of non-
fatal accidents, to provide a meaningful sampling, by type of boat involved. This represented the first, comprehensive
survey of recreational boating human-error accident causes. The results showed significant variation in accident causes by
boat type, new knowledge that will help design more effective design of strategies of accident intervention.

e  This human-error taxonomy was further refined and streamlined for field-trials conducted in six states during the 2002
boating season. The trials were conducted under the auspices of the USCG and the National Association of Boating Law
Administrators. Two versions of the boating-error coding system were deployed. One version used a paper form completed
by field accident investigators. The other used a computer approach where screens tailored to each boat type were used by
state-level accident analysts to code accidents from across the state. This experience led to recommendations for
improvements to be incorporated in a version of the human-error system that would be tried as part of a 2003 nationwide
assessment of a prototype of an Internet-based version of BARD.
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Marine Safety Foundation, Inc.

2002 Year-End Progress Report

Building Systems for
Risk Management and Human Error Analysis
for Recreational Boating Safety

I. Overview

This report covers work conducted during the third funding increment of a grant to the Marine
Safety Foundation to develop (1) arisk management approach for application to recreational
boating safety in the United States, and (2) the core thought and processes for an ongoing
capability to obtain useful information on the causes of boating accidents attributable to human
error. These subjects are interrdated, and both have a profound potential to influence boating
safety for the better. The risk management effort is directed toward defining an effective,
integrated way to determine “what best to do for boating safety,” and organizing and managing
the efforts of the many participantsin the U.S. boating safety effort toward that end. The human-
error work seeks a systematic, ongoing knowledge of what is typically viewed as the cause of
upwards of two-thirds of dl boating accident, where only fragmentary information was available
before.

Thiswork began four years ago. It has advanced to the point of developing operating systems.
On the risk management side, a proposal for the under-pinnings of a system for managing the
multi-party, national boating safety effort with aview toward most effective risk reduction was
reviewed and approved by Coast Guard project representatives. This outlines a organizational
and anaytic framework for seeking ways, consistent with fundamental U.S. social values, to
provide the greatest reduction in boating risk for agiven investment. The components of this
system are presently under development, as indicated in Part |1 of thisreport, below. This
development should involve wider review and participation by the boating safety community, to
improve its content, and generate agreement and acceptance in this multi-party safety system.

At the same time, the project completed the analysis of over 3000 boating accidents, (including
all fatd accidents with adequate records, occurring during a three-year period,) in terms of their
likely human-error causes. This analysis showed a striking difference in accident causes for
different boat types, offering the prospect of more effectively targeting interventions to improve
boater safety. This analysis also supported improvements in the definition of human-error
categories, by boat type, that were incorporated in the two versions of a prototype human-error
reporting system that underwent field trialsin 2002. This evaluation took placein six states,
under the auspices of the Boating Accident Investigation, Reporting and Analysis Committee of
the National Association of Boating Law Administrators. This experience will support the
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development of a human-error component for the computerized system through which states
report boating accidents into a national Boating Accident Report Database (BARD,) whichis
administered by the Coast Guard. Further detail isprovided in Part 111, below.

The two earlier reports of this project are cited for continuity and reference. Thefirst was a 1999
report titled An Assessment of Risk Management and Human Errors in Recreational Boating
Safety Applications', which considered the nature and history of both aspects of the project and
proposed areas of devel opment.

A second, unpublished, Interim Report, Building the Foundation for Risk Management and
Human Error Analys s in Recreationa Boating Safety, was submitted in December, 2000. This
report was framed to present recommendations for elements of a proposed risk management
system for Coast Guard review. |t also described theinitial results of a multi-year accident study
that contributed to the error classification scheme used in the 2002 pilot tests. An Executive
Summary of this unpublished report isincluded as Appendix ‘A’ to thisreport, as a bridge to the
present. Four more appendices daborate on progress in the two main aspects of thiswork, in
extension of the summariesthat follow in Parts Il and I11.

! Thisreport is available through NTIS, whereit isidentified as report # PB 2002-
102695. (Write U.S. Department of Commerce, National Technical Information Service,
Springfield, Virginia22161; telephone: (703) 605-6000), or access the NTIS website at

WWW.ntis.qov.)



II. Boating Risk Management

The second, interim report of this project recommended the logic and outlined the processes of a
risk management system that was seen as being especially gppropriae from many viewpoints.

- it recognizes the particulars of boats and U.S. boating activities.

- it recognizes the essential multi-party composition of the system for assuring U.S.
boating safety, and the U.S. Coast Guard’ s coordinating and supporting role in that system,
nationally.

- it distinguishes inherent advantages and disadvantages to different fundamental
approachesto U.S. boating safety, based on its nature as a recreational activity having
community impact, and based on values expressed in law and enduring socid expectations.

- it provides a gradation of system attention depending on how well boaters (and others
potentially affected by their actions) can be expected to evaluate and control the risks to which
they are exposed.

- complementing the “layers’ of this system, it identifies aprocess by which acceptable
ranges of risk can be quantified by reference to comparabl e activities in society whose risks can
be estimated.

- it identifies the basic administrative and analytic process through which safety
alternatives can be recognized, evaluated and put into use.

- serving this process, it begins to develop a broadly-based cost-benefit analysis
methodology for use in the quantitative comparison of potential problems and solutions.

- it combines these features in a multi-party system that identifies the most fruitful uses of
available resources (in terms of boating risk reduction for a given commitment of resources,)
while building a consensus for action and expanding the resources available for its support.

Several of the concrete stepsin this process and their status are indicated in Appendix B, at the
back of thisreport. The overall processisinnovative in the way it combines existing insights and
methodologies, and could serve as amodel for the direction of other programs involving different
levels of government and private participants.

Administratively, at the beginning of this period, the academic participants who were working on
a computational model for the evaluation of policy alternatives — called a Public Policy Decision
Support System — terminated their participation, due in part to alack of studentsto carry on the
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project. Their final product was atutorial for use of this computer model, focusing on the
analysis of aparticular policy question. Another academic consultant was brought into the
project to evaluate the state of this work and provide analytic support. Hisinitid evaluaionis
that the PPDSS stands as a useful treatment of the consideraionsinvolved in some of these
questions, but that it cannot be economically developed into a computer program with sufficient
flexibility to assess the range of situationsin which we areinterested. We are refocusing our
attention on commercially available decison support software, that has been used successfully in
related fields.

Earlier in this period, during the Sponsor’ s review of the Interim Report’ s proposals for the
composition of arisk management system, project personnel emphasis was shifted to the human-
error side of the project which required additional work to arrange field trials of a prototype
reporting system. This emphasis continued through the prime 2002 boating season, when it was
redirected to the risk management side of the project. Review comments on the risk management
recommendations of the Interim Report received from the Coast Guard were me ded into the
project’s plans, along with input from others involved in its corporate planning and the
administration of other safety functions.

An overview presentation of the proposed boating risk management system was made to a
session of an annual meeting of the Society for Risk Analysis, to provide an opportunity for
professional review and comment. A general introduction was also presented to members of the
accident review committee, BAIRAC, of the National Association of State Boating Law
Administrators, beginning to open the door to the wider community review of these intentions
needed to further the project’saims. We are reaching a point in this devel opment where input
and review by the diverse constituencies that make up the national boating safety programis
desirable, to begin a process through which the resulting Risk Management System can be
appropriated by that community.



III. Boater Human Error Analysis

The last published report (December, 1999) contained an analysis of different gpproaches to
obtaining greater understanding of the causes of boating accidents that would be looked on as
resulting from human, usually operator, error. It reported the development of an extensive,
logically-based taxonomy of human-error causation that was applied to about 1000 accident
cases from 1996.

This taxonomy was improved for usein the review of the next two year’ s additional data, for a
total of over 3000 cases. (Coding was initially done by a group of experienced boaters, to
evaluate the usefulness of the upgraded coding system in unfamiliar hands. This effort identified
further desirable changes, which were introduced into the coding system.) A surprising
observation was the extent to which the dominant human-error accident causes varied by boat
type. It became apparent that there was an opportunity to gain more useful information in the
next revision of the accident taxonomy by arranging it by boat type, and by expressing accident
causes in terms that reflected the particulars of each type. (For example, ageneralized “failureto
keep a good lookout” might mean a PWC operator’ s falure to see afollowing vehicle, or a
sailboat operator’ s failure to see avessel on acollision course because his sail blocked his view.
These are useful distinctions for correcting the errors involved.)

This boat-type focus was adopted in the next revision of the taxonomy, and the three-
consecutive-year’ s data? were reassessed by project personnd. The result isthe data presented in
Appendix ‘C; following, which was thefirst such comprehensive investigation of the subject to
be reported. In this Appendix, the most common® human-error accident causes are listed, in
order of prevalence, for each of nine boat types, (corresponding to national accident reporting
system, BARD, caegories.) These causes are stated in terms of that are relevant to the particular
boat type, (e.g., power or sail,) but that can still be re-associated across boat types to more
genera statements of causation. Both kinds of information are useful in understanding and
designing strategies to counter accident causes.

Upwards of two-thirds of boating accidents are generally attributed directly to human error.
Given this, and that this approach was felt to offer new and systematic information that should be
fruitful for moreintelligent safety intervention, it was determined to try to use it asan adjunct to
the national accident reporting system, most of the input to which originates in the state boating
safety agencies. The National Association of Boating Law Administrators was approached

2 Thisincluded all 1996, 1997 and 1998 accidents involving fatalities (that had sufficient
information in their accident filesto allow analysis,) and a weighted sampling of non-fetal
accidents designed to give areliable look at accident causes in all boat types.

% Causes representing less than 5% of the total errors for a boat type have been dropped
from these tables as an accommodation to clarity.
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through its Boating Accident Reporting and Analysis Committee (BAIRAC,) which
approveddevelopment of the idea, and setup a subcommittee to guide field trials of two versions
of ahuman-error reporting system, structured as an adjunct to BARD. One system, tried in two
states, relied on field investigators indicating likely human error causes as part of their
investigations.* The other, used in all six states’, relied on state-level staff accident andyststo
judge human-error causes based on the reports they received, particularly the investigators
narrative summaries of accidents.

The “investigator” model used forms listing human-error causes that the investigators appended
to the boating accident report forms they normally file. (Thisform and its supplementary
definitions of error categories are shown in Appendix ‘D.’)

The “analyst” model presented a computer screen® that corresponded to the kind of boat
involved in the accident being coded. Individual screens were developed for each boat-type, and
error definitions were presented in terms particularly suited to that type. Only the causes of the
most common errors’ were included, based on the prior analysis. (Appendix ‘E’ is an example of
one boat-type screen.)

These trials demonstrated the usefulness of this approach, and resulted in a determination by
BAIRAC and the Coast Guard to continue its development. A human-error reporting
component will be made an integral part of the prototype of the next version of BARD, which is
in the process of evolving into aweb-based application. Thiswill be based on the “analyst”
model, incorporating improvements in human-error codes and processes resulting from a critique
of the 2002 pilot test. Thisisthe present direction of our efforts.

* Asaminimum, formal investigations are required of all accidents involving fatdities,
and personal injuries and property damage beyond certain threshold val ues.

®> California, Connecticut, Maryland, Nevada, Tennessee and Wisconsin participated in
the tests.

® To avoid the possibility of thistest introducing error into the national reporting system,
which isitself computerized, the human-error coding program (written as a Microsoft Access
program,) was run on a separate computer.

" Those representing more than one-percent for that boat type.
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Appendix ‘A’
Executive Summary from the Year-Two Interim Report (edited:)

Building the Foundation for
RISK MANAGEMENT AND HUMAN ERROR ANALYSIS IN
RECREATIONAL BOATING SAFETY APPLICATIONS

Executive Summary (of prior, December, 2000, Interim Report.)

Thisisaprogress report on a project with the dual purpose of developing a risk management
approach to recreationd boating safety, and of improving understanding of human error as a
source of boating accidents. Both lead to improved strategies for intervention to prevent
accidents. Thisreport builds on the background of applications of risk management and human
error analysis presented in a1999 Report. It, in turn, builds the foundation for more specific
recommendations to be made following Coast Guard review of these.

The basic emphasis of the risk management devel opment reported here is the construction of a
structure for organizing decisions that lead to identifying the best means for improving boating
safety in the multi-party system for the promotion of safety and the “greater devel opment, use,
and enjoyment of al the waters’ cdled for by the Federal Boat Safety Act of 1971. This
structure is composed of two parts, one qualitative and the other quantitative, worked out within
the framework of a methodical approach to problem-solution. The “quditative” part is
composed of principles developed to position problemsin terms of their defining attributes and
possible responsesto them in terms of what is appropriate in our democratic system. These
include a proposed Program Operating Concept that focuses on the balance of rights and
responsibilities of participantsin risk situations, a systematic view of safety in terms of the
boat/boater/environment system, a number of principles providing basic guidance on who-
should-do-what, development of a concept of Reasonable Acceptable Risk that forms the basis
for categorization of boating situations in terms of proper risk-tolerance, and a* comparative
risk” process that establishes specific (eventually, numeric) expectations for appropriate levels of
risk in these categories.

This latter idea and the Operating Concept form a conceptual bridge to the “ quantitative” part of
the process. Thisis abroadly-based application of cost-benefit analysis, still under

development, that will provide the ability to compare the outcomes of different safety proposals
in terms of the total good they provide, and at what cost. (Thisis consistent with the DOT
approach to safety regulatory analysis, but necessarily, broader-based.) The discussion includes a
multi-party decision analysis application using fictitious datafor purposes of illustration. This
computer analysis tool, devel oped in cooperation with academic users, employs the capabilities
of the Microsoft Excel spreadsheet to develop cost and benefit estimates from the viewpoints of
different partiesto anissue. This constitutes the prototype of a*Public Policy Decision Support
System” which is described in an attached Tutorid. Ways of involving all sgnificant parties to



12

these decisions are integrated into the flow of the recommended process. This system, which
models an ideal toward which the Program can evolve, is developed to a point where interaction
with the Coast Guard is desired to confirm its basic direction. The system can then be developed
to systematically guide risk management choices in terms of both individud interventionsto
improve safety and overall Program priorities.

Human error is estimated to lie at the root of over two-thirds of boating accidents. Inthe 1999
Report, we traced the development of a system for reviewing the content of boating accident
report narratives contained in the new electronic Boating Accident Report Database (BARD.)
This system involved assigning one or more of about 300 preliminary codes that were part of a
structured hierarchy identifying choices and actions that, if the boater had taken them, would
have prevented the accident under review. Thisinitial human-error taxonomy was used to code
all of the fatal accident reports (that had adequate narratives) and alimited, random selection of
non-fatal accident reports from one recent year of boating accident experience, atotal of about
1000 reports. The results were encouraging.

This year, the process was extended to include an additional two years of fatal accident data,
along with a selection of non-fatal accidents thought to be sufficient to indicate the dominant
causes of accidentsin all major reported boat types. This additional coding — for atotal of
about 3,200 reports -- was performed by a group of experienced boaters trained in the coding
process who had no prior connection with the project. The resultswere very illuminating in
regard to differencesin the causes of accidentsin different types of boas.? These causes are
presented in a series of tables in this report which constitute the first across-the-board overview
of human-error boating accident causes yet completed. The results, while dependent on
interpretations of the reports of investigating officers and reviewers, are highly useful in
suggesting appropriate intervention strategies for particular boating problems. (Causes, and,
therefore, solutions, are seen to vary considerably from onetype of boat to another.) The results
of this experience point to our ability to simplify the reporting taxonomy, focusing on the most
significant errors for each boat type. Thiswould make the process much more adaptable to fidd
use, where it should significantly enhance the effectiveness of state and national safety program
direction. Development and trial of these changesis recommended in consort with the Coast
Guard and the National Association of State Boating Law Administrators.

The devel oped system combining improved risk management and human error processes can
significantly benefit boating safety. The components both offer the potential for wider benefit as
amodels for related features of government hedth and safety programs.

8 Following this, project personnel themselves performed acareful review of the coding
of these cases, giving greater confidence in the results. A table of these resultsis presently (1/03)
posted at aresearch link to the Marine Saf ety Foundation’ s website: www.marinesafety.org.



13

Appendix ‘B’
2002 Risk Management Component Status

The following indicates the present status of development of some of the dements of the risk
management process which was presented for review in the December, 2000 Interim Report:

1. Principles and Approach: Presently solidly grounded, but needs greater formalization and
communication for institutional buy-in. Forging the links between this base of principle and the specific
action areas that follow will require persistence and innovation. Doing thiswell has the capacity for
rationalizing and coordinating the multi-party national boating safety effort. As an analytic approach
framed around U.S. civic values, it could stand asamodel for other government/private endeavors.

2. Subject Models: Accident logic models for most boat types were prepared earlier. Weare
working on processes that relate the principles of #1 to the boat/boater/environment structure, and
general means for improving safety, such as, education, regulation, enforcement, and facilitation.

3. Definition of Categories of Acceptable Risk: Takes#1 and # 2 into account to identify
categories of boating experience that can be properly and productively grouped together in terms of the
standard of *reasonable acceptance of risk by all concerned.” Analogies to the commercial vessel and
civil aviation safety systems are being pursued. Other approaches will be devel oped on the way to
recommending these categories. We believe that the quantification that weintend in this approach is new
in application to public safety programs, although it has been done in other areas.

4. Comparative Risk Assessment: Thisinvolvesidentifying activities that are comparableto
boating to the extent that they can serve asreferences for levels of risk that are accepted or tolerated in
society. These include other recreational, transportation, work and heath-related activities for which
(quantitative ranges of) acceptable risk can be implied. Some such data have been identified. Research
will continue, and techniques (e.g., “bracketing”) will be developed to obtain others. Value judgments
will remain to be confirmed as to what activities are really comparable in terms of the risks that can
reasonably assumed by their participants, i.e., by members of different categories of acceptable risk, per #
3, above. We may bethirty-percent complete in this area, having found a number of interesting sources
and examples.

5. Decision Processes and Tools: Develops approaches and tools that support identifying “the
best” choices for enhancing boating safety. “Tools” range from descriptions of processes and guidelines
for what to consider, to computer programs for quantitative risk and cost analysis. (The previoudy-
developed Wharton PPDSS was an example of one such.) Risk assessment methodol ogies will address
ways of handling data limitationsthat exist in many boating accident questions. Thereis considerable
precedent (and argument) on applying cost/benefit approachesto public health and safety issues. There
isworthwhile history in the boating safety program itself, dating back to the 1970's, on both. Department
of Transportation criteriafor costing injuries and death exist and are among those that will be evaluated
for application. We are in the process of determining requirements and identifying applicable research.

6. Initial Application: Selecting problemsfor application of the risk management processto
validate and improve it, establish priorities, and to formally bring other participants into the process.

7. Transition to Full Use: Will refines the risk management process, gaining collective approval
and commitment, and putting it to use as the driver for coordinating ongoing improvementsin U. S.
boating safety. We are at the point of introducing the concept to the broader boating saf ety community.
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Appendix ‘C’
PERCENT ERRORS BY BOAT TYPE (5% or more of total type errors)
(Listed in Order of Annual Numbers of Accidents (avg. over 1996-98 period; n=3,327.)

OPEN MOTORBOATS HOUSEBOATS
ALCOHOL USE 15% TIGHT QUARTERS 18%
LOOKOUT AHEAD 14% CONDITIONS FOR SKILL 11%
SAFE WATERSKIING 8% ALCOHOL CONSUMPTION 10%
SECURE GRIP/FOOTING 8% MANEUVER: TOO FAST 9%
PFD UNDER CONDITIONS 8% MANEUVER: TOO SLOW 6%
DISTANCE FROM OTHER BOATS 7% LOOKOUT AHEAD 5%
SPEED FOR CONDITIONS 6% RECOGNIZING WEATHER 5%
RESPONDING TO WEATHER 5%
CABIN MOTORBOATS
LOOKOUT AHEAD 15% PONTOON BOATS
ALCOHOL USE 11% KEEPING A FIRM GRIP 16%
DISTANCE FROM BOATS 10% LOOKING AHEAD-- OBSTRUCTIONS 12%
USE OF NAVIGATION AIDS 6% PROPER ALCOHOL USE 12%
KEEPING A FIRM GRIP 6% DISTANCE FROM BOATS 8%
CHECKING WATER DEPTH 5% KEEPING INSIDE COCKPIT 6%
SPEED NEAR OTHER BOATS 5% CHECKING DEPTH 6%
SPEED FOR VISIBILITY 5% TIGHT QUARTERS 5%
PFD USE UNDER RISK 5%
PERSONAL WATERCRAFT
DISTANCE FROM BOATS 35% AUXILIARY SAILBOATS
LOOKOUT AHEAD ' 23% LOOKOUT AHEAD 19%
SPEED NEAR BOATS 16% DISTANCE FROM BOATS 11%
WAVE JUMPING 8% GENERAL SURVEILLANCE 6%
GENERAL SURVEILLANCE 8% FIRM GRIP/FOOTING 6%
SPEED IN WAVES/WAKES 7% LOOKOUT OBSTRUCTED 5%
GIVING WAY 6% DISTANCE LAND/SHALLOWS 5%
CANOES AND KAYAKS ROWBOATS AND INFLATABLES
PFD USE UNDER RISK 17% HAVING PFDs 16%
ALCOHOL USE 15% PFD USE UNDER RISK 15%
HANDLING CURRENT 14% ALCOHOL 15%
MAINTAINING STABILITY 9% REMAINING SEATED 12%
WEATHER AND ABILITY 9% LIMITING WEIGHT 11%
PFD AVAILABILITY 8% KEEPING A GRIP 8%
CONSIDERING NAVIGABILITY 7% OPERATING IN CURRENT 7%
CHECKING ROUTE 7% BOAT AS FLOTATION 6%
SKILL FOR CONDITIONS 7% LOOKING AHEAD (POWER) 6%
PFD IN COLD WATER 6% RIGHT BOAT FOR INTEND USE 6%
PFD BY NON-SWIMMERS AT RISK 5%
SAILBOATS
LOOKOUT AROUND SAIL 12%
SHORTENING SAIL 12%
LOOKING AHEAD 10%
AVOIDING BAD WEATHER 8%
SPILLING WIND 7%
CHECK FOR LEAKS 5%

DISTANCE FROM BOATS 5%
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Appendix ‘D’

Case Number: .
Check in multiple-boat cases ONLY': _

17

If so, isthis:

____the“primary” boat?

OR, isthis:

the “other” boat?

Marine Safety Foundation
Checklist of Recreational Boating Errors
2002 Field Trial Edition

Boat type (Circleone) Auxiliary Sailboat Cabin Motorboat Canoes/Kayak Houseboa
Pontoon Boat Rowboa  Sail Only

Open Motorboat Personal Watercraft

Circle error(s)

100 | Preparation 200 | Operation Operation (cont.) 300 | Weather

110 | Vessl: suitability 211 | Contrd: maneuvering 241 | Speed: maneuvers 311 | Weather: recognition

121 | Maintenance: hull 212 | Control: power 242 | Speed: turns 312 | Weather: operation

122 | Maintenance: controls 213 | Contrd: tumning 243 | Speed: low vighility 313 | Weather: skill

123 | Maintenance: propulsion 214 | Control: balance 244 | Speed: obgructions 314 | Weather: forecasts

124 | Maintenance: fuel system 215 | Control: wind/ waves 245 | Speed: waves/wake 315 | Weather: handling

125 | Maintenance: check 216 | Control: wave/jump 246 | Speed: other boats 316 | Weather: shelter
fumes

126 | Maintenance : rigging 221 | Navigation: aids 251 | Distance other boats 317 | Weather: spill wind

127 | Maintenance: lines 222 | Navigation: current 252 | Distance: land/structures 318 | Weather: shorten sail

128 | Maintenance: fire control 231 | Lookout: surveillance 261 | Stability: boat 319 | Weather: security

131 | Ability: operator 232 | Lookout: ahead 262 | Stability: occupant 400 | Activities

132 | Ability: others 233 | Lookout: turn 271 | Giveway: Right of way 411 | Anchor: type

141 | PFD: availability 234 | Lookout: small objects 272 | Giveway: collison 412 | Anchor: preparation

142 | PFD: risk of immersion 235 | Lookout: gear 281 | Capsi ze/lswamped 413 | Anchor: use

143 | PFD:risk of hypathermia 236 | Lookout: depth 414 | Anchor: recovery

144 | PFD: non-swimmers 237 | Lookout: night 421 | Swimming: off/on

145 | Clothing 238 | Lookout: obstructed 422 | Swimming: flotation

151 | Alcohol: operator 431 | Waterskiing: proced.

161 | Location: check 432 | Waterskiing: recovery

163 | Location: hazards 998 Unclassifiable

171 | Loading: weight 999 Unidentifiable

172 | Loading: distribution

173 | Loading: fuel
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