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EXECUTIVE SUMMARY

The Ports and Waterways Safety Act of 1972, was enacted on 10 July
1972. The purpose of the Act is to promote the safety of ports, harbors,
waterfront areas and navigable waters of the United States.

Section 203 of the Act requires that the Secretary, for a period of
ten years following the enactment of Title II, make a report to the Con-
gress at the beginning of each regular session, regarding his activities
under the Title and sets forth in some detail the matters to be covered.

The report begins with a general description of the approach to the
development of standards and continues with progress that has been
accomplished in those areas indicated in Section 203. The specific topics
discussed under these areas are as follows:

Safety of Navigation

(a) Describes IMCO amendments to SOLAS '60 which will require navi-
gational equipment such as radar, echo sounders and gyro-compass to be
made mandatory for ships on international voyages .

(b) Describes purpose of traffic separation schemes that have been
adopted by IMCO..

(c) States that LORAN-C could provide sufficient accuracy for
vessels to maintain their positions within traffic separation schemes.

International Regulations for Collision Avoidance

IMCO produced the Convention on the International Regulations for
Preventing Collisions at Sea, 1972, which revises and brings up to date
the existing Convention.

Domestic Vessel Traffic System

Describes the authority and establishment of Coast Guard vessel
traffic systems in San Francisco Bay and Puget Sound.

Vessel Bridge-to~Bridge Radiotel

Regulations implementing the Vessel Bridge-to-Bridge Radiotelephone
Act became effective January 1, 1973.

Maneuvering
Data is being acquired for an in-depth analysis. The Coast Guard has
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published a Notice of Proposed Rule Making which would require certain
vessels to have the maneuvering characteristics data of the ship in
its pilot-house.

Segregated Ballast Tankers

This study has been completed and presented to IMCO. It is attached
as Annex II.

Pollution Prevention Regulations

The Coast Guard has issued regulations governing the design, con-
struction, and operation of vessels operating in the navigable waters
and on onshore and offshore facilities engaged in the transfer of oil
in bulk to and from vessels. The purpose of these regulations is to re-
duce the possibility of an accidental discharge of oil or oily waste dur-
ing the normal operations.

IMCO Marine Pollution Conference

IMCO has decided to convene, in 1973, an international conference
on marine pollution for purpose of preparing a suitable international
agreement to place restraints on the contamination of the sea by ships,
vessels or other equipment operating in the marine enviromment.

Tanker Outflow

The IMCO Assembly in 1971 adopted new vessel construction standards
aimed at limiting the possible size of o0il spills resulting from a tanker
collision or grounding.

Spill-Risk Analysis

The Coast Guard contracted the Operations Research, Inc. to under-
take a study for the development of spill-risk analysis. The objective
of the study is to determine a method of selecting cost-effective combi-
nations of protective equipment or regulations which will decrease the
probability of spill-causing accidents.

CONCLUSIONS

Conclusions are set forth on page 20 of the Report.

Annex I of the report presents a systems approach to the improve-
ment of standards under the Ports and Waterways Safety Act of 1972.
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Annex II is the Report on Segregated Ballast Tankers that the Coast
Guard submitted to the IMCO Subcommittee on Ship Design and Equipment
and the IMCO Subcommittee on Marine Pollution in June 1972.

Annex III is an Analysis of 0il Outflow Due to Tanker Accidents
that the Coast Guard submitted to the IMCO Subcommittee on Ship Design
and Equipment and the IMCO Subcommittee on Marine Pollution in November
1972'
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REPORT TO CONGRESS
INTRODUCTION

The Ports and Waterways Safety Act of 1972, was enacted on 10
July 1972. The purpose of the Act is to promote the safety of ports,
harbors, waterfront areas and navigable waters of the United States.
The Act is divided into two parts, namely:
TITLE I ~ Ports and Waterways Safety and Environ-
mental Quality

TITLE II - Vessels Carrying Certain Cargoes in Bulk

Title II amends Section 4417a of the Revised Statutes (46 USC 39la).
This Section is commonly called the Tank Vessel Act. The statement of
policy for Title II declares, inter alia,

"That existing standards...of such vessels must be im-

proved for the adequate protection of the marine en-
viromment." and :

"That it is necessary that there be established...com-
prehensive minimum standards of design, construction,
alteration, repair, maintenance and operation to pre-
vent or mitigate the hazards of life, property, and
the marine enviromment."

The Tank Vessel Act gave the U.S. Coast Guard authority to develop
and enforce standards for the safety of such vessels. The statement of
policy in Title II now adds another facet to this authority in that it
addresses a requirement for vessel standards for the purposes of pro-

tecting the marine environment.

A St At T e




Section 203 of the Act states:

"Sec. 203. The Secretary of the Department in
which the Coast Guard is operating shall, for a period
of ten years following the enactment of this title, make
a report to the Congress at the beginning of each regular
session, regarding his activities under this title. Such
report shall include but not be limited to (A) a descrip-
tion of the rules and regulations prescribed by the
Secretary (i) to improve vessel maneuvering and stopping
. ability and otherwise reduce the risks of collisions,
| groundings, and other accidents, (ii) to reduce cargo loss
in the event of collision, groundings, and other accidents,
and (iii) to reduce damage to the marine enviromment from
the normai operation of the vessels to which this title
applies, (B) the progress made with respect to the adop-
tion of international standards for the design, construc-
tion, alteration, and repair of vessels to which this
title applies for protection of the marine enviromment,
and (C) to the extent that the Secretary finds standards
with respect to the design, construction, alteration, and
repair of vessels for the purposes set forth in (A) (i),
(ii), or (iii) above not possible, an explanation of the
reasons therefor."

This initial report is therefore being submitted as required by
i Section 203, Title II, of the Ports and Waterways Safety Act of 1972.
The report which follows begins with a general description of the
} approach to the development of standards for the protection of the
| marine environment and a word about resources. The report will then
continue with progress that has been accomplished in those areas indi-

cated in parts A, B and C of Section 203.
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APPROACH

When the U.S. Coast Guard was transferred to the Department of
Transportation in 1967, it was recognized that the traditional emphasis
on safety alone would not be consistent with the needs of the Depart-
ment or the times. Other factors found to be of major concern in the
regulation of the marine industry were envirommental protection, facili-
tation and efficiency. Therefore, Title II of the Ports and Waterways
Safety Act requires little, if any, change in what the Coast Guard is
doing. It does, however, require a change in how the Coast Guard is
doing it.

To meet this change required by Title II of the Act, a project
was established to provide a systems approach to develop improved
vessel standards for the purposes of protection of the marine environ-
ment. This project is outlined in Annex I and comprises three phases
as follows:

e Phase I - Data Acquisition and Improvement

¢ Phase II - Problem Analysis and Selection of Alter-
natives

e Phase III - Regulation Development and Promulgation

Augmentation of existing personnel may be necessary in order to
accomplish this project. Rescurces may be obtained as a result of
reassignments from a workload analysis and the elimination of some of

the workload presently being performed by program personnel.
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PROGRESS

General

The U.S. Coast Guard has not been unaware of the problems atten-
dant upon the protection of the marine environment. In point of fact,
many of the regulations promulgated under Section 4417a of the Revised
Statutes, prior to the present amendment, can be and are considered as
regulations to maintain the integrity of the containment of bulk car-
goes hazardous "to life, property, the navigable waters of the United
States and the resources contained therein" and therefore responsive
to the mandate of Title II. 1In the aftermath of the TORREY CANYON
disaster in 1967, interest in the United States was high for the imple-
mentation of corrective measures at a national level and in inter-
national cooperation toward this goal. It is generally recognized
that actions to be taken in both areas should be interdependent and
compatible. To this end, the Coast Guard has been heavily involved in
the deliberations of the Intergovernmental Maritime Consultative Organi-
zation (IMCO) directed toward the prevention and elimination of the
pollution of the seas.

Much effort has been undertaken toward the protection of the
marine environment. The foliowing sections provide information on
actions taken or being taken that relate to objectives stated in

Section 203 of the Act.
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To Reduce Risk of Collisions, Groundings and Other Accidents

Safety of Navigation

Considerable effort has been undertaken by IMCO to introduce mea-
sures and policies designed to incrase the safety of navigation.
Among the most important are those requiring the compulsory carriage
of navigational equipment and the application on a voluntary basis of
the principle of ships routing and separation of traffic.

Navigational equipment such as radar, echo sounders and gyro-
compass which have so far been carried at the discretion of the owner
or master will be made mandatory for ships above a certain size. This
is in addition to the presently required direction finder. These re-
quirements take the form of amendments to the International Convention
for the safety of Life at Sea, 1960 (SOLAS 60) as approved by the
Assembly of IMCO. In addition to the above, furthe; amendments to SOLAS
were approved by the Assembly requiring possession on board of adequate
charts and nautical publications and by regulating the use of auto-
matic pilots.

These amendments designed to reduce the incidence of collisions or
groundings were ratified by the United States subsequent to the advice
and consent of the Senate. They will come into effect, internationally,

one year after ratification by two-thirds of the signatory nations to

SOLAS 60.
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Traffic separation schemes have been adopted by IMCO in 50 areas
where there is dense or converging traffic, with the object of re-

ducing the number of ships meeting on opposite or nearly opposite

courses thus, lessening the risk of collision. Detailed descriptions

are included in national maritime publications and charts and in a

caomprehensive publication which has been issued by IMCO. Since the

subject is continuously under review, existing schemes are updated or

new ones introduced as necessary.

Two major traffic separation techniques are used in the coastal
confluence region; they are the harbor approach lanes, and coastal

traffic lanes. 1In most cases, opposing one way traffic lanes are

separated by a buffer zone. For the harbor approaches that extend

more than fifty miles (approximately) out to sea, such as New York,
the lane width is five nautical miles, and it narrows to one nautical

mile at the harbor entrance. For the coast-wise traffic lane, as

exemplified by the Santa Barbara-San Pedro lanes, the lane widths are

one nautical mile each, separated by a two nautvical mile buffer zone.
Loran-C holds promise as a navigational system that will provide

sufficient accuracy by which vessels could maintain their positions

within these traffic separation schemes. Loran-C may be used to assure

that a ship can stay within the bounds of its shipping lane a very high

percent of the time. If the accuracy of the "aid" is at least * 0.25

nautical mile, 95 percent of the time for a one nautical mile lane

width, and at least 1.0 nautical mile for a five nautical mile lane
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width, a ship can remain within the bounds of its traffic lane.

Loran-C has this accuracy capability.

International Regqulations for Collision Avoidance

An IMCO sponsored international conference held in October 1972
produced the Convention on the International Regulations for Pre-
venting Collisions at Sea. This Convention revises and brings up to
date the International Regulations for Preventing Collisions at Sea
which are annexed to the Final Act of the International Conference on
Safety of Life at Sea, 1960. The new Convention will come into force
twelve months after the date on which at least 15 countries, the ag-
gregate of whose merchant fleets constitutes not less than 65% by
number of by tonnage of the world fleet of vessels of 100 gross tons
and over have become parties to it, whichever is achieved first but
not before January 1, 1976. The Convention will bg submitted to the
Senate for its advice and consent. ‘

In the past these international regulations were not in conven-
tion form and could not be amended. The new Convention will permit
changes through the IMCO procedures. In addition to updating the
regulations and stating them in more understandable language, the new
Convention increases the visibility ranges for navigation lights and
requires more efficient sound signalling apparatus. It includes rules
which induce mariners to take action to avoid collisions at an early

time and rules applying to vessels navigating in or near traffic
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separation schemes adopted by IMCO. These changes, when in effect,

should help avoid collisions and groundings.

Domestic Vessel Traffic System

While the authority for establishment of vessel traffic systems
is provided in Title I of the Act, it is felt these systems will be
effective in the reduction of collisions and groundings. The Coast
Guard has been developing methods for analyzing the need for such
systems in specific ports and waterways. Some broad objectives are:

® Reduce the probability of ship collisions or
groundings in ports and waterways and thereby
reduce shipboard injuries and deaths and loss
or damage to vessels and cargo.

e Protect ports and waterways from pollution caused
by spills of petroleum products and other haz-
ardous substances resulting from ship collisiouns
or groundings.

e Facilitate waterborne commerce in ports and water-
ways by providing greatly improved all weather
navigational aids.

® Protect shoreside facilities by reducing the
number of collisions or groundings in adjacent
waters.

In January 1970, an experimental Harbor Advisory Radar (HAR) was
placed in service in San Francisco Harbor. It became operational in
July 1972, with an improved communications network. By early 1973,
there will be a new control center on Yerba Buena Island with improved
radar surveillance and communications equipment. This Vessel Traffic
Control Center will be a functionrally reliable system capable of pro-

viding full time service.
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The waters of Puget Sound were selected as the second major test
site for Vessel Traffic Systems (VTS). The geographical configuration
of Puget Sound is quite different from San Francisco Bay thus provid-
ing the opportunity to develop concepts generally applicable to long,
relatively narrow channels as opposed to the concepts developed for
congested harbors. Puget Sound has a great variety of marine traffic
and is one of the world's great marine recreation areas. Small rec-
reational boats abound, as do small commercial fishing vessels. Other
marine traffic ranges from tugs and barges to deep~-draft, ocean-going
naval and merchant vessels. If the Trans-Alaska Pipeline becomes a
reality it will also see an increase in tank-ship activity as one
delivery point of oil from Valdez, Alaska.

The Puget Sound VTS became operational in September 1972. The
initial system has two primary features: a VHF communications net-
work, and a traffic separation scheme or traffic lanes. This system
provides participating vessels with information as to the location and
movement of other vessels, hazards to navigation, and unusual weather
and sea conditions. 1In addition, we will be making general broadcasts
to non-participating vessels; i.e., vessels that are not equipped with

the radio equipment required for full participation.

Vessel Bridge-to-Bridge Radiotelephone Communications

Regulations implementing the Vessel Bridge-to-Bridge Radiotelephone

Act, P.L. 92-63, which was signed by President Nixon on August 4, 1971,
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became effective January 1, 13?3. The basic intent of the Act is to
provide a positive means whereby the operators of vessels can instantly
communicate with each other by VHF radio-telephone in order to exchange
information necessary for the safe navigation of their vessels. The
Domestic Vessel Traffic Systems established by the Coast Guard incor-
porates the use of VHF radio-telephone communications and will utilize
the bridge-to-bridge radiotelephone frequency as the primary circuit
for conducting its operations. This legislation will not only contri-
bute to the safety of life and property but should be a significant
factor in the avoidance of collisions and thereby in the prevention of

pollution of the enviromment.

Maneuvering

The limited historical data on the very large crude carriers
(VLCC) do not establish that their accident record involving the
manevuering element is any worse than that for smaller tankers; i.e.,
collisions, groundings and rammings. Based on a preliminary analysis
of tanker casualties, there appears to be no correlation between
tanker size and type or frequency of accident. Data is being acquired
for an in-depth analysis.

Another aspect of the maneuvering problem is the qualification
of the pilots handling the VLCC's. Where do they get experience in
handling a VLCC? The problem is not that the large tankers cannot
maneuver but that they maneuver in a less responsive manner, and

hence, there is a human factor problem which requires training and

10
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experience to overcome. The resolution of this problem is yet to be
developed.

The Coast Guard has published a Notice of Proposed Rule Making
which would require certain vessels of 1600 gross tons and over to
have the maneuvering characteristics data of the ship in its pilot-
house. These data would include:

Speed versus RPM tables
Minimum steerageway speed
Turning circle diagrams
Stopping time and distances

The replies to this proposal are presently being evaluated.

11




To Reduce Cargo Loss From
Collisdions, Groundings and Other Accidents

Segregated Ballast Tankers

IMCO undertook nine areas of study in preparation for an inter-
national conference on marine pollution. The United States was the
lead country for the study of segregated ballast tankers. The primary
objectives of the study were:

e To evaluate the effect of design mcdifications on
oil pollution abatement for a range of very large
crude carriers; and

e To determine practical arrangements (designs) for
a family of tankers with various segregated ballast
capabilities.

The study has been completed and presented to IMCO. It is attached
as Annex II. Segregated ballast tankers appear to be the most viable
solution to the pollution problem created by the ballasting of the
larger tankships. It also appears that this solution will remain a
valid one in the foreseeable future. It would be presumptuous to state
that the obstacles cited in the report with respect to the development
of flexible barriers and separators or to the acceptance of shoreside
facilities will be overcome.

In terms of the segregated ballast designs studied for the very
large crude carriers, the double bottom design is clearly the most

cost effective when both operational and accidental pollution are con-

sidered. The degree to which any version of segregated ballast is

12
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cost effective is dependent upon the complexity of the design (which
is directly proportional to the increase in capital investment), the
amount of segregated ballast capacity afforded and the ability of a
given design to mitigate both operational and accidental discharges.
At the present time, the Coast Guard believes that the national
commitment to eliminate intentional discharge can best be met by
adoption of the segregated ballast concept coupled with double bottoms

to reduce accidental pollution.

To_Reduce Damage to Environment grom Normal Operations

Pollution Prevention Regulations

The United States Coast Guard, acting under the authority of
Section 11(j) (now Section 311(j)) of the Federal Water Pollution Con-
trol Act, as amended (FWPCA), has issued regulations governing the
design, construction, and operation of vessels operating in the navi-
gable waters and contiguous zones of the United States, and governing
the design, construction, and operation of onshore and offshore facili-
ties engaged in the transfer of oil in bulk to and from vessels having
a capacity of more than 250 barrels.

The purpose of these regulations is to reduce the possibility of
an accidental discharge of oil or oily waste during normal vessel
operations, during the bulk transfer of oil or oily wastes to or from

vessels, or as a result of certain vessel accidents of limited energy.

13




Although the high energy collision or grounding is spectacular and
may create locally severe envirommental degradation, a significant
and continuous degradation generally results from the frequent and
less spectacular discharges of 0il into the waters of the United

States. Although not promulgated under the authority of the Ports

‘and Waterways Safety Act of 1972, these requlations are expected to

reduce the amount of o0il discharged into the navigable waters of the

United States. The regulations have been promulgated and are published

in Part II, Volume 37, Number 246 of the Fedgral Register dated

December 21, 1972.

Adoption of International Standards to Protect the Environment

IMCO Marine Pollution Conference

In 1967, IMCO launched an 18 point program covering both techni-

cal and legal aspects of problems arising from the TORREY CANYON disaster.

The IMCO Assembly at its session in November 1968, which was espe-
cially convenéd to consider this program, approved measures designed

to prevent the occurrence of similar incidents and to promote rapid

and efficient action in dealing with them should they occur. The pro-
gram included recommendations to improve pollution abatement action

at international and national levels and to reinforce the application
of clauses of the International Convention for the Prevention of Pollu-
tion of the Seas by 0il, 1954, as amended. IMCO has also decided

to convene, in 1973, an international conference on marine

14
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pollution for the purpose of preparing a suit;ble international
agreement to place restraints on the contamination of the sea by
ships, vessels or other equipment operating in the marine environ-
ment.

A major objective to be achieved by 1975 if possible but cer-
tainly within this decade is the complete elimination of international
pollution of the seas by oil as well as by other noxious substances.
The United States has pushed this objective internationally under the
aegis of IMCO. As a result of its efforts and those of other major
maritime nations, IMCO now has this objective as its principal goal
for the 1973 Conference.

In preparation for this Conference, agreement was reached to
have nine studies under way simultaneously. In each case the study is
being led by an individual country with other countries furnishing
information as they are able. IMCO now is moving forward on a nine
front basis rather than on the single front basis as in the past to
produce a meaningful convention on marine pollution in 1972. The
areas of study are as follows:

® Segregated ballast tankers.

¢ Dual purpose tanks with means to isolate oil or
noxious materials from water.

e The retention of oil on board.

e Cleaning tanks for ballast prior to vessel sailing.

15
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o Retention of dirty ballast on board for in port
disposal.

e Envirommental and financial consequences of pollu-
tion from ships.

e Collection and disposal of ship generated dry gar-
bage.

¢ Ship generated sewage treatment and holding systems.

® Pollution caused by the discharge of noxious sub-
stances other than oil through normal operational
procedures of ships engaged in bulk transport.

As background material for the first five studies listed above,
the Coast Guard made an analysis of o0il outflow from tanker accidents
and presented it to IMCO. This analysis is attached as Annex III.

The draft convention being developed by various technical bodies

of IMCO will include the following subjects:

¢ Prevention of pollution of the seas by oil dis-
charged from ships.

e Prevention of pollution of the sea by bulk liquid
or dry noxious substances other than oil dis-
charged from ships (excluding the disposal of
shore-generated wastes into the sea).

® Prevention of pollution of the enviromment re-
sulting from inadequate design, construction and
equipment of ships carrying oil.

¢ Prevention of pollution of the enviromment result-
ing from inadequate design, construction ané equip-
ment of ships carrying noxious substances in bulk.

e Prevention of pollution of the sea by noxious
substances carried in packages or containers.

e Prevention of pollution of the sea by ship-
generated sewage.

le



Prevention of pollution of the sea by ship-~
generated garbage.

Tanker Outflow

At its October meeting in 1971, the IMCO Assembly adopted new
vessel construction standards aimed at limiting the possible size of
0il spills resulting from a tanker collision or grounding. Future
tankers, built in accordance with new standards, will have a limit on
the hypothetical maximum oil outflow from a single incident involving
grounding or collision of 30,000 cubic meters. This applies to tankers
up to about 420,000 deadweight tons. The maximum permissible oil out-
flow then gradually increases to 40,000 cubic meters at one million
deadweight tons and levels off there. In addition, the proposed
amendments limits the volume of a wing tank to 75% of the maximum out-
flow as set forth above. The size of a center tank will not be per-~
mitted to be bigger than 40,000 cubic meters.

These 1971 amendments to the 1954 International Convention for
the Prevention of Pollution of the Seas by 0il were transmitted to the

Senate for advice and consent on May 5, 1972.
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Standands Found Not Possible

Section 203 of the Act requires that the report include those
"standards with respect to the design, construction, alteration,
and repair of vessels for the purposes set forth in (A) (i), (ii), or
(iii) ...not possible, an explanation of the reasons therefor." It
was stated previously that much effort has been undertaken toward
the protection of the marine environment. However, current studies
have not provided sufficient evidence to focus on any particular set
of standards or regulations. For this reason, it is premature to
designate any standard developed for the purposes set forth as not

possible or practical to enforce.

Miscellaneous

Spill-Risk Analysis

The Coast Guard, having recognized the seriousness of spills of
hazardous materials, has taken a number of st;ps to prevent further
deterioration of the situation and to improve it if possible. Before
the Coast Guard can exercise its statutory authority to improve the
situation it must know how to select the regulations or combination
of regulations that truly lessen accidents, how to concentrate on
those situations where accidents are potentially most damaging, and
how to evaluate costs and benefits of alternative programs. To this
end, the Coast Guard contracted the Operations Research, Inc. in
November 1972, to undertake a study for the development of spill-risk

analysis.
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The objective of the study is to determine a method of selec-
ting cost-effective combinations of protective equipment or regula-
tions which will decrease the probability of spill-causing accidents.
Only spills resulting from hull rupturing are to be considered in
the early work phases. Since the rupture of a ship tank is necessary
for a spill to occur, the probability of a spill equates to the pro-
bability of a hull-rupturing accident.

The spill-risk analysis problem is very large and compiex. The
number of factors involved, the lack of knowledge concerning the
relative significance of each factor, the lack of a method for hand-
ling these factors, and the need for gathering and analyzing large
amounts of data concerning them all add to its magnitude.

The following general phases of work are contemplated in the
complete program:

e Methodology development and planning.
e Deamonstration and limited application.
e Extension and generalization.

¢ Complete application.

e Management system development.

The first phase has been completed. It studied the general pro-
blem to obtain a knowledge of the problem, developed the general
logic of a methodology for handling the problem, and formulated plans

for the second, or demonstration, phase of the work.
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CONCLUSIONS

The Ports and Waterways Safety Act of 1972 is a major step in
promoting safety and protecting the envirommental quality of United
States ports and waters. The Act emphasizes prevention. It recog-
nizes the problems of pollution of the marine enviromment from the
maritime transportation of polluting cargoes. It requires both
better vessels and better traffic control. The regulations to be
developed under this legislation will apply equally to vessels docu-
mented under the laws of the United States and to foreign vessels in
the navigable waters of the United States.

The Coast Guard continues to be concerned with the increasing
safety hazards of maritime transportaticn and with pollution resulting
from operation of and casualties to vessels carrying oil or other
hazardous polluting substances in bulk. While not a complete list of
accamplishments in this area, this report highlights Coast Guard con-
cern and actions. A workable systems approach has been developed to
continue effective actions in this field. As the contract with the
Operations Research, Inc., continues, it may be advantageous to alter

the plan of approach as improvements in methodology are brought forth.
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ANNEX I

A SYSTEMS APPROACH TO THE IMPROVEMENT

OF STANDARDS UNDER THE

PORTS AND WATERWAYS SAFETY ACT OF 1972
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A project has been established to undertake a systems approach
to develop improved vessel standards for the purpose of protecting
the marine enviromment by eliminating or reducing the hazards of
carrying certain cargoes in bulk. This project comprises three

phases as follows:

Phase I Data Acquisition and Improvement

Phase II Problem Analysis and Selection of
Alternatives

Phase III Regulation Development and Enforce-
ment

These phases would at times be underway concurrently; however,
no definite time schedule has as yet been established.

The project is heavily dependent upon reliable data for support.
Phase I is directed toward providing this data and increasing its
effectiveness for better management analysis. Efforts to improve our
methods of accumulating and processing casualty and management infor-
mation have been underway for some time. As a result of these efforts
reasonably good data is available. However, additional information
will be required which is contingent upon a further improvement of
our casualty investigation procedures. To provide the required infor-
mation and at the same time commence improvement of its effectiveness,

the following tasks were deemed to be necessary:
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Task

Task

Task

Task

Task

Task

Task

Task

Task

Gross Casualty Analysis

Casualty Data Collection Analysis

Program Workload Analysis

Resource Allocation Analysis

Casualty Data Collection Procedures Analysis
Improved Casualty Investigation

Improved Casualty Data Handling Methods-System
Design

Programming and Systems Test

Ready Availability of Data to Project Groups

A flow chart of these task elements is attached as Appendix I.

Objectives of each for the task elements in Phase I is attached as

Appendix II.

Phase II is the core of the project. Groups have been established

to develop improved standards for the purpose of protecting the marine

environment by eliminating or reducing the hazards of carrying certain

cargoes in bulk.

There are five groups with the following objectives:

5 (a) Toc develop feasible alternatives of design, construc-

tion, maintenance, repair, personnel qualifications

e i 4

and operating standards of vessels for the reduction

of groundings and/or resulting pollution and to deter-

!_ mine the cost, benefits, practicality and effective-

P——
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ness of each alternative.
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or——

(b)

To develop feasible alternatives of design, con-
struction, maintenance, repair, personnel qualifica-
tions, and operating standards of vessels for the
reduction of collisions and/or resulting pollution
and to determine the cost, benefits, practicality

and effectiveness of each alternative.

(c) To develop feasible alternatives of design, con-

(d)

(e)

structicn, maintenance, repair, personnel qualifi-
cations and operating standards of vessels for the

reduction of fire and explosion and/or resulting pollu-

tion and to determine the cost, benefits, practicality
and effectiveness of each alternative.

To develop feasible alternatives of design, construc-
tion, maintenance,'repair, personnel qualifications,
and operating standards of vessels for the reduction

of structural failures and/or resulting pollution and

to determine the cost, benefits, practicality and
effectiveness of each alternative.

To develop feasible alternatives of design, construc-
tion, maintenance, repair, personnel qualifications,
and operating standards of vessels for the reduction
of accidental or intentional operational discharges
and resulting pollution and to determine the cost,

benefits, practicality and effectiveness of each
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alternative.

Each group will analyze its objective and develop appropriate
alternative solutions. To accomplish this goal specific task elements
were deemed to be required for each group. The task elements were
stipulated as follows:

Task 1 - Casualty Situation Analysis

Task 2 - Failure Reduction Analysis

Task 3 - System Sensitivity Analysis of Alternatives
Task 4 - Internal Resource Needs Analysis

Task 5 - Practicality Analysis of Alternatives

Task 6 - Cost Analysis of Alternatives

Task 7 - Cost-Benefit Analysis of Alternatives

Task 8 - Alternative Evaluation Analysis

Task 9 - Alternative Selection Decision

A flow chart for the task elements for each group in Phase II
is attached as Appendix III. Objectives for each of the task elements
are attached as Appendix IV.

Upon completion of the selection of the preferred alternative of
those developed by each group, certain tasks remain to be accomplished
for the development and promulgation of appropriate regulations. Phase
III is proposed for this purpose as well as additional tasks required
to be accomplished in order that the regulations may be proper and

enforceable. To carry out this assignment, task elements were




PG—

stipulated as fpllows :

Task 1 - Workload Analysis

Task 2 - Regulation Drafting

Task 3 - Training Needs Analysis
Task 4 - Develop R&D Specifications
Task 5 - Regulation Promulgation

A flow chart of these task elements is attached as Appendix V.
Objectives for each of the task elements in Phase III are attached as

Appendix VI.
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APPENDIX II

PHASE I TASKS

Task 1 - Gross Casualty Analysis

This task is to sort existing casualty data according to major
types of casualties resulting in pollution. These groups would pro-
bably consist of those casualties involving collisions, groundings,
structural failures, fires, explosions, transfer spills, etc.

The inputs to this task would consist of the existing casualty
data, the necessary funds, and the required personnel to perform the
task. The outputs of the task would be the groupings of gross casu-
alty information, a sorted casualty data file and recommendations con-
cerning needed improvements to overcome the shortcomings in the exist-
ing data. The final output from this group would be the release of
the additional personnel provided for the task. The recommendations
concerning the shortcomings in the data collection would provide one

of the inputs to Task 2.

Task 2 - Casualty Data Collection Analysis
This Task would have as its objective the analysis of the short-

comings and data and the providing of recommendations for overcoming




these shortcomings together with the resource needs to accomplish the
recommendations. Inputs to this task would consist of the recommenda-
tions, the necessary personnel to accomplish the task and the necessary
funding. Outputs from this task would consist of recommendations and
manpower and dollar resource requirements for overcoming the short-
comings in the data as well as the release of the additional personnel
required to perform the task. The recommendations would be combined

with the output of Task 3.

Task 3 - Program Workload Analysis

This task would have as its objective the performance of an analy-
sis of the existing program workload and the assessment of the resources
presently dedicated to the various workload facets. Inputs to this
task would consist of existing workload data, personnel and dollar re-
sources for accomplishing the task. The outputs of the task would con-
sist of an assessment and analysis of the present resources being dedi-
cated to various program workload efforts as well as the release of
the personnel assigned to accomplishing the task. The outputs of this
Task and Task 2 would be the subject of a decision concerning the
priority of accomplishing the improved data collection as versus the
priority of the various facets of existing program workloads. Upon
completion of this priority evaluation and decision the outputs and

priority listing would be furnished to Tasks 4 and 5.




Task 4 - Resource Reallocation Analysis

This task would have as its objective determining the realloca-
tion of resources within the program to meet the priorities established
in the preceding step. Inputs to this task would be the priority
evaluation, workload analysis listing, personnel and dollars necessary
to accomplish the task. The output of the task would be a Resource

Change Proposal (RCP) directing the reallocation of resources.

Task 5 - Casualty Data Collection Procedures Analysis

This task would have as its objective the analysis of our exist-
ing casualty collection efforts and redirecting these efforts to meet
the requirements as set in Task 2. The input to this task would con-
sist of the casualty data collection improvement needs, personnel and
dollars necessary to accomplish the task. The outputs of this task
would consist of a directive to the field indicating the improvements
required in casualty data collection efforts, the revised casualty
data collection forms and procedures and the release of the personnel
assigned for the accomplishment of this task. The outputs of Task 4
and 5 would ultimately reach the field in the form of requirements
for changes in casualty data collection and forms for the accomplish-
ment of this changé together with direction concerning the utilization
of field resources for intensifying data casualty collection and for

reducing other efforts to provide the necessary resources. Some field




and the release of the personnel assigned to the Task.

Task 6 - Cost Analysis of Alternatives

This Task would have as its objective the development of total
cost analysis for each of the alternatives recommended as a result
of Task 2. Inputs to this Task woﬁld consist of the failure reduction
analysis accomplished in Task 2, Internal Resource Needs developed in
Task 4, cost data obtained from sources external to the commercial
vessel safety program, and personnel and dollar resources necessary
for the accomplishment of the Task. Outputs of this Task would con-
sist of a cost analysis of each of the alternatives addressing the
government cost to implement the alternative, the owner's cost to com-
ply with the alternative, the owner's savings due to prevention of
casualties, and third party savings resulting from the reduction or
elimination of the casualties. Other outputs would include recommenda-
tions concerning data requirements, R&D needs, and the release of the

personnel assigned to the Task.

Task 7 - Cost Benefit Analysis of Alternatives

This Task would have as its objective the development of a cost-
benefit analysis for each of the alternatives developed in Task 2. In-
puts to this Task would consist of the benefit analysis developed in
Task 2, the cost analysis developed in Task 6 and the dollar and per-
sonnel resources necessary to accomplish this Task. Outputs from this

Task would consist of the cost-benefit analysis for each alternative,
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recommendations concerning research and development needs, recommenda-
tions concerning additional data needs, and the release of the per-

sonnel assigned for the completion of the Task.

Task 8 - Alternative Evaluation Analysis

This Task would have as its objective the preparation of a com~
plete analysis of each of the alternatives in the preceding series of
tasks. Inputs to this Task would consist of the analysis outputs of
Tasks 4 through 7, and the necessary personnel and dollar resources to
accomplish the Task. The outputs of this Task would consist of the
complete analysis package for each of the alternatives addressed in
the analysis output of Task 2 and the release of the resources assigned

to the accomplishment cf this Task.

Task 9 - Alternative Selection Decision

This decision consists of the review of the complete analysis
package and the selection of the preferred alternative. The output of

this decision is the selection of the preferred alternative.
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APPENDIX IV

PHASE II TASKS

Task 1 - Casualty Situation Analysis

This Task would address one of the casualty situations indicated
by the gross casualty analysis. This Task would have as its objec-
tive the detailed identification of the role played by various types
of failures both mechanical and personnel contributing or causing this
type of casualty. Inputs to this Task would consist of the available
casualty data concerning the casualty situation both in the form of
printouts and back up hard copy casualty files, personnel and dollar
resources necessary to accomplish the task. Output from this Task
would consist of detailed analyses of the causes and contributing
factors of the casualty situation, recommendations concerning short-
comings in the casualty data, recommendations concerning research and
development needs, and the release of the personnel assigned to the

Task.

Task 2 - Failure Reduction Analysis

This Task would have as its objective the development and analy-
sis of alternative means of minimizing or eliminating the failures
causing or contributing to the particular type casualty situation. 1In-
puts to this Task would consist of the failure analyses developed in

Task 1 and personnel and dollar resources necessary to accomplish the




Task. Outputs from this Task would consist of a detailed analysis

of alternatives for the elimination or reduction of the identified
failures. These alternatives would consist of changes in the vessels'
design, improvements in vessels' construction, changes in operating
procedures including crew skills or competence, improvements in vessel
maintenance, and changes in vessel equipment. The benefit to be ob-
tained by the adoption of each alternative would be included for each
type of vessel (i.e., petroleum tankers, liquified gas carriers, bulk
chemical carriers, etc.). Other outputs would include recommendations
concerning shortcomings in available data, recomméndations concerning
necessary research and development efforts, and the release of per-

sonnel supplied for the accomplishment of this Task.

Task 3 - System Sensitivity Analysis of Alternatives

This Task would have as its objective the analysis of the sensi-
tivity of the entire marine transportation system to changes indicated
by the adoption of each of the alternatives recommended in Task 2.
Inputs to this Task would consist of the analysis performed in Task 2,
improved casualty data resulting from the accomplishment of Task 6 of
Phase I and necessary dollar resources for the accomplishment of the
Task. Outputs of this Task would be the sensitivity analysis of each
of the alternatives, recommendations concerning shortcomings in the
casualty data recommendations concerning necessary R&D, and the re-

lease of the personnel assigned to the Task.
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Task 4 - Internal Resource Needs Analysis

This Task would have as its objective the analysis of the quantity
and quality of program resources required to accomplish the alter-
natives recommended in Task 2. This would include analysis of skills
required on the part of program personnel, new test and inspection
equipment required for program personnel, and new educational dis-
ciplines required within the program to insure compliance. Inputs to
this Task would consist of the failure reduction analysis alternatives
from Task 2 and personnel dollar resources necessary to accomplish the
Task. The outputs of this Task would consist of the internal resource
need analysis for each of the alternatives, recommendations concerning
additional data needs, recommendations concerning additional research
and development needs, and the release of the personnel assigned to the

accomplishment of this Task.

Task 5 - Practicality Analysis of Alternatives

This Task would have as its objective the assessment of the practi-
cality of instituting each of the recommended alternatives. Inputs
to this Task would be the sensitivity analysis performed in Task 3, im-
proved casualty data accomplished as a result of Task 6 of Phase I and
the personnel and dollar resources necessary to accomplish the Task.
Outputs from this Task would be the practicality analysis of each of
the alternatives, recommendations concerning shortcomings in the avail-

able data, recommendations concerning necessary research and development,
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and the release of the personnel assigned to the Task.

Task 6 - Cost Analysis of Alternatives

This Task would have as its objective the development of total
cost analysis for each of the alternatives recommended as a result
of Task 2. Inputs to this Task would consist of the failure reduction
analysis accomplished in Task 2, Internal Resource Needs developed in
Task 4, cost data obtained from sources external to the commercial
vessel safety program, and personnel and dollar resources necessary
for the accomplishment of the Task. Outputs of this Task would con-
sist of a cost analysis of each of the alternatives addressing the
government cost to implement the alternative, the owners cost to comply
with the alternative, the owners savings due to prevention of casual-
ties, and third party savings resulting from the reduction or elimination
of the casualties. Other outputs would include recommendations con-
cerning data requirements, R&D needs, and the release of the personnel

assigned to the Task.

Task 7 ~ Cost Benefit Analysis of Alternatives

This Task would have as its objective the development of a cost-
benefit analysis for each of the alternatives developed in Task 2. In-
puts to this Task would consist of the benefit analysis developed in
Task 2, the cost analysis developed in Task 6 and the dollar and per-
sonnel resources necessary to accomplish this Task. Outputs from this

Task would consist of the cost-benefit analysis for each alternative,




recommendations concerning research and development needs, recommenda-
tions concerning additional data needs, and the release of the per-

sonnel assigned for the completion of the Task.

Task 8 - Alternative Evaluation Analysis

This Task would have as its objective the preparation of a com-
plete analysis of each of the alternatives in the preceeding series of
tasks. Inputs to this Task would consist of the analysis outputs of
Tasks 4 through 7, and the necessary personnel and dollar resources to
accomplish the Task. The outputs of this Task would consist of the
complete analysis package for each of the alternatives addressed in
the analysis output of Task 2 and the release of the resources assigned

to the accomplishment of this Task.

Task 9 - Alternative Selection Decision

This decision consists of the review of the complete analysis
package and the selection of the preferred alternative. Outputs of

this decision of the selection of the preferred alternative.
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APPENDIX VI

PHASE III TASKS

Task 1 - Workload Analysis

This Task has as its objective the analysis of program workload
together with the analysis of increased workload resulting from the
selection of the prime alternative. Inputs to this Task are the com-
plete alternative evaluation analysis, the indication of the selected
prime alternative, the workload data file, and the personnel and
dollar resources necessary to accomplish this Task. The outputs of
this Task are a Resource Change Proposal for the subsequent budget
stage indicating the additional resources required, the reallocation
of present resources and the release of the additional personnel

assigned for this Task.

Task 2 - Regulation Drafting

This Task has as its objective the drafting of regulations for
implementing the prime alternative selected. Inputs to this Task are
the alternative evaluation analysis, the indication of the selected
alternative, and the personnel and dollar resources necessary for
accomplishing this Task. Outputs of this Task are the draft regulations

and the release of the additional personnel assigned for this Task.




Task 3 - Training Needs Analysis

This Task has as its objective the development of the analysis of
additional training needs for program personnel for accomplishing the
selected alternative. Inputs to this Task are the alternative evalua-
tion analysis and the indication of the selected alternative together
with the necessary personnel and dollar resources for accomplishing
the Task. Outputs from this Task are an RCP for training require-
ments, the additional personnel and dollar resources required for
accomplishing this training and the release of the additional per-

sonnel assigned for the accomplishment of this Task.

Task 4 - Development of R&D Specifications

This Task has as its objective the production of research and de-
velopment specifications indicating additional R&D needs. Inputs to
this Task are the alternative evaluation analysis and dollar and
personnel resources necessary to accomplish this Task. The outputs
of this Task are an RCP indicating detailed specifications concerning
additional research and development needs and an RCP for the dollar
resources required to perform the necessary research and development.
The third output from this Task is to release the personnel assigned

to the Task.

Task 5 - Regulation Promulgation

This Task has as its objective a promulgation of the regulations

for implementing the selected alternative. The inputs to this Task are




the draft regulations developed in Task 2 and the personnel and dollar
resources necessary to accomplish the Task. The outputs to this Task
are the promulgated regulations and the release of the additional per-

sonnel assigned to the Task.
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