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ABSTRACT: Loaded tankers constitute a high-risk scenario during 
coastal navigation and inward transit to their destination terminal. An 
effective pollution prevention program based on prudent operational 
procedures can be developed on a port- and terminal-specific basis that 
will effectively reduce this risk and make cleanup and contingency plans 
largely redundant. 

When the high cost and marginal effectiveness of oil spill cleanup is 
considered, a pollution prevention program appears particularly attrac-
tive. This is especially true if the threat of toxic chemical cargoes entering 
the water column is also borne in mind. 

Most marine accidents that result in pollution take place in coastal 
waters to tankers under 100,000 dwt. The St. Lawrence Gulf and River 
on Canada's east coast constitute a fragile landlocked marine ecosystem 
that is potentially vulnerable to the depredations of pollution from 
vesseL· in transit to Montreal and the Great Lakes. 

Perceptive assessment and strict operational programs have been 
established to ensure that only low-risk vesseL·, prudently navigated 
under approved terminal-specific programs, gain access to ports in the 
Maritime Provinces and thence to Canada's hinterland waterways. 

The need for coastal states to protect their coastal and estuarine waters 
from environmental disasters deriving from substandard or negligently 
operated foreign-flag tankers is becoming increasingly apparent. 

For the most part, the coastal state is defenseless before an armada 
of aging tankships, many carrying toxic chemicals and polluting oil 
cargoes, operated by modern-day commercial entities from far-off tax 
havens with strange names. Nominally complying with the Interna-
tional Maritime Organization (IMO) conventions, these vessels are 
only loosely regulated by their many and varied administrations and 
supporting classification societies. IMO conventions are at best a 
well-meaning compromise and classification societies are vigorously 
competing not-for-profit institutions that need to sign up the client 
shipping companies from whence they derive their sustaining fees. 

How then is the hapless coastal state to protect its shoreline and 
marine environment from these predatory potential polluters? 

As we have said before, "prevention is better than cure." Notwith-
standing advances made in oil pollution cleanup technology, it remains 
largely ineffective, costly, and very much weather dependent. Most oil 
pollution response equipment will not function in waves much over 
three feet; chemical dispersants have their own toxicity concerns and 
get into the water column with the oil. Oil that is close to shore 
permeates coastal sediments, cobble, and boulder beaches and cannot 
be extricated. An estimate that only 15 percent of spilled oil is recov-
ered under the best possible conditions is probably realistic.3 

1. Opinions or assertions expressed in this paper are solely those of the 
author and do not necessarily represent the views of the Canadian 
government. 

It is far better to prevent pollution in the first place. This can be 
substantially achieved by a comprehensive, active, operational pollu-
tion prevention program. This entails a return to the virtues of pru-
dent, safe operating practices that sometimes require a little patience 
but pay long-term dividends in the form of good public relations, 
environmental protection, predictable schedules, marketable perfor-
mance, and reduced premiums to underwriters. 

The program described here has been designed for eastern Canada 
and applies to vessels entering the St. Lawrence Gulf and River en-
trance to the Seaway and Great Lakes. It was developed over a number 
of years in the Halifax office of the Canadian Coast Guard Ship Safety 
Branch, which is tasked with regulating foreign and domestic commer-
cial shipping in Canada including marine environmental protection. 
The branch operates rather like an impartial classification society with 
significant added responsibilities. It is staffed by commercially experi-
enced master mariners, marine engineers, and naval architects and 
therefore has great depth of experience from which to draw in planning 
and carrying out its marine regulatory role. 

To be effective, an operational pollution prevention program must 
be comprehensive and control all the elements and sequence of events 
that bring a loaded tanker to a domestic terminal and out to the sea 
buoy again. Significant reductions in risk from the operation of loaded 
tankers in coastal waters can be achieved with the adoption of such a 
program while savings can be made from eliminating the need for 
costly contingency plans. The program elements are sequential, inte-
grated, and interdependent. 

Operational pollution prevention program elements 

1. Prechartering assessment and approval of proposed vessels. This 
is regarded as essential to screen out high-risk vessels. All accessible 
shipping intelligence sources are used to evaluate a vessel. Some 
vessels are obviously satisfactory, others are marginal and require 
additional work to evaluate them effectively. Unacceptable vessels are 
declined and charterers requested to select a lower-risk carrier. If there 
are no possible alternatives, compensatory safeguards and support 
infrastructure will be required to assist the vessel in transit and for the 
duration of its stay in Canadian domestic waters. 

Screening tankers for charter includes a check of information from 
all available sources about the owner, regulatory compliance, technical 
suitability, pollution history, financial responsibility, breakdown re-
cord, crew sufficiency efficiency, number of port discharges, manage-
ment, TQM program, crew contract and employment policies, and 
operational records. It is also useful to see records of navigational 
audits including crew performance and pilot rapport provided during 
transit conditions, though these are still rare. 

Most data base records are structured on the Oil Company Interna-
tional Marine Forum's Inspection Guidelines for Bulk Oil Carriers and 
provide adequately reliable data on which to base an opinion. 
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Precharter tanker assessments are a key ingredient in ensuring oper-
ationally safe vessels. In this area the Coast Guard can assist smaller 
charterers who do not have access to oil major data bases. Some of the 
major players and sources of information used to assess tankers 
include: 

• Oil Company International Marine Forum (OCIMF) surveys car-
ried out under the inspection guidelines for bulk oil carriers by 
experienced marine surveyors generally constitute the most com-
prehensive tanker data base source available. OCIMF also has 
crew quality and ship management guidelines. 

• Protection and indemnity (P&I) clubs, now with their own techni-
cal departments, conduct condition surveys as a precondition of 
entry and monitor vessels under their coverage. 

• International Association of Independent Tanker Owners (Inter-
tanko) represents some 85 percent of independently owned ton-
age, and develops and provides comment on charter party clauses 
and effects of OPA 90 and Canadian OPEPs; models contingency 
plans; harmonization of inspection guidelines for oil tankers; and 
IMO Draft Regulation 13S: Prevention of Pollution from Colli-
sions. It also encourages classification societies to be lead agencies 
for tanker inspection and quality control and is critical of the 
current proliferation of tanker inspections. 

• Memorandum of Understanding on Port State Control (PSC) is 
expanding its mandate to the Pacific Rim and South America from 
its original base in Europe. Canada and the United States are 
signatories. It actively undertakes physical inspections of visiting 
vessels and, also of importance, maintains an on-line accessible 
data base in St. Malo, France. 

PSC uses the following IMO governing guidelines for its inspections: 
—The International Convention for the Prevention of Pollution from 

Ships, 1973, and 1978 protocol; 
—The International Convention on Standards of Training Certifica-

tion and Watchkeeping for Seafarers, 1978; 
—The International Convention on Load Lines, 1966, and 1988 

protocol; 
—The International Convention for the Safety of Life at Sea, and 

protocols of 1978 and 1988; 
—The Convention on the International Regulations for Preventing 

Collisions at Sea, 1972; and 
—The Merchant Shipping Minimum Standards Convention, 1976— 

IMO Convention No. 147. 
Operational standards are currently under development. 

• U.S. Coast Guard requirements include Letter of Compliance— 
CG 2832A—which covers cargo handling systems, minimum pol-
lution prevention requirements, transfer procedures and naviga-
tion safety regulations. Tank Vessel Examination Letter—TVE-
CG 8405-1—was a deficiency report. 

• Tanker Advisory Center Inc., a (commercially available) 
Mckenzie-published guide to the selection of tankers based on 
vessel age, accident, breakdown records, and other pertinent 
factors. 

• Lloyds Maritime Information Services Inc. (Seadata) provides 
data on a vessel's movements and reported casualties accessed 
through the Lloyds Register unique vessel identity number, which 
can identify a vessel irrespective of intervening name changes. 

• Insurance underwriters now undertake structural-condition sur-
veys on selected vessels, usually aging or accident-prone vessels. 

• Having a quality assurance (QA) program (ISO9002) in force is 
regarded as a positive step with respect to management's attitude 
toward its vessels.2 

All of the above programs, inspection guidelines, conventions, and 
protocols address tangible, readily inspectable structure, equipment, 
and certificates—all readily and easily defined. Addressing opera-
tional matters and crew competence, efficiency, and attitude are much 
less easily defined and far more subjective. 

Very few surveys take place with the vessel underway. Increased use 
of these navigational audits, engine room operations audits, systems 
checks, crew performance, and pilot rapport during pilotage transits 
are required to develop an appreciation of crew dynamics and the 
vessel's operational posture. 

2. Vessel interrogation respecting functional status and compliance 
with Coast Guard guidelines and IMO conventions. Every vessel en-
tering the Canadian 200-mile economic zone is identified and ques-
tioned, and must make a declaration with respect to the operational 
condition of its hull, machinery, navigation equipment, certification, 

and IMO convention and Coast Guard guidelines compliance. Accu-
rate declarations are ensured by subsequent Port State Control inspec-
tions and very few discrepancies have been noted. 

Compliance with Joint Industry/Coast Guard Guidelines for the 
Operation of Oil tankers and Bulk Carriers in Ice Control Zones of 
Eastern Canada applies to all laden tankers and vessels carrying chemi-
cals in bulk. These guidelines specify operational requirements, such 
as an upper limit to cargo temperatures to minimize thermal shock to 
the ships structure, minimum acceptable ice navigation experience for 
masters, the use of ice pilots, the need to maintain tank vents clear of 
ice blockage, use of self-contained engine cooling systems, and 
methods of clearing seawater cooling water intakes blocked with ice. 

3. Operational evaluation. The most recent information on an in-
coming tanker is compiled from Port State Control (PSC), Coast 
Guard, and commercial data bases, which is combined with on-line 
information received from the vessel's entry questionnaire to establish 
a current profile of the vessel's operational capabilities and reliability. 

Defects and deficiencies are reviewed and compensatory measures 
prescribed, loaded tankers are subject to particularly detailed scrutiny 
and will be diverted to a safe anchorage for repairs and replacements or 
denied entry in the case of serious high-risk functional problems. 

4. Operation of loaded tankers, on established low-risk environmen-
tally sensitive routes (pending). Loaded tanker routing and exclusion 
zones are regarded as essential in order to route these vessels around 
high-risk navigation areas and areas congested with marine traffic. 
Proximity to lee shores must be avoided, a wide berth around head-
lands and islands provided, together with midchannel routes through 
straits and passages. Natural hazards and emergency towage response 
time are factors to be considered when designing low-risk tanker 
routes. 

5. Applicable environmental considerations with respect to wind, sea 
state, visibility and ice conditions. Environmental conditions play a 
large part in permitting entry of loaded tankers: often conditions are 
unsuitable for a vessel to enter port, which can occasion delays. During 
winter, ice in the St. Lawrence Gulf and River constitutes a very 
significant hazard that requires careful consideration of the vessel's 
cargo containment capabilities and condition relative to the prevailing 
ice coverage. Many vessels are unsuitable for navigation in ice under 
any conditions and must be denied access to ice-infested waters. Joint 
industry-government guidelines have been established respecting such 
things as design criteria, crew experience, and equipment and systems 
required to permit a loaded tanker to venture into the Gulf of St. 
Lawrence under icy conditions. 

6. A Coast Guard-approved and operated oil terminal, together with 
an appropriate level of navigation services to facilitate and ensure safe 
passage. The construction and subsequent operation of a marine 
terminal system for oil, chemicals, liquefied gases, or any other identi-
fied substance, introduces changes in regional shipping activity. Such 
developments may also pose a threat to the environment or to the 
safety of communities along the proposed shipping route(s) to and 
from the terminal. Coast Guard requires that consideration be given to 
a range of site-specific subjects, such as, but not limited to, 

• the potential effects of increased shipping activity on existing 
regional shipping networks and fishing ground activities; 

• perceived environmental concerns attributable to pollutant car-
goes carried by the additional ships; 

• perceived risks to communities along the route to the terminal in 
the case of ships carrying pollutants that may pose a concern to 
public safety or health; 

• the navigational safety of the ship route(s) leading to a marine 
terminal; 

• the level of services required to facilitate safe navigation, such as 
fixed and floating aids, vessel traffic services, offshore electronic 
position-fixing systems, and 

• radiocommunications along the ship route(s); 
• suitability of the design ship; 
• the design ship's manoeuvring characteristics, navigational and 

communications equipment, and its cargo containment and han-
dling systems in terms of operational safety; 

• the adequacy of the design ship's berth and related terminal 
service requirements; and 

• pollution prevention programs. 
7. Established port- and terminal-specific operational pollution 

prevention programs. These programs are specific to each terminal 
although the navigation-related components may be common to those 
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on a given waterway. They address the high-risk navigation portion of 
the voyage from sea buoy to terminal with the loaded tanker. Great 
care must, therefore, be taken to develop operationally safe practices 
for all weather conditions and to ensure that they are documented, 
understood, and agreed to by all participants—terminal operator, 
pilot, ship agent, Coast Guard, and harbour administration. Develop-
ment of such a program may be initiated by any of the interested 
parties but must of necessity be a cooperative effort agreed to by all 
participants. 

Starting with the vessel's arrival off the sea buoy, necessary elements 
of such a program would include: 

• prearrival/departure navigation system, equipment, and machin-
ery functional checklist with confirmation to the pilot; and bridge 
procedures, organization manual, and master/pilot information 
card; 

• designated pilot boarding and disembarkation stations; 
• restriction of traffic and clear channel provisions for large loaded 

tankers; 
• mandatory provision of escort tugs in high-risk portions of the 

channel; 
• speed limits to ensure that the escort tug can be effective; 
• limiting environmental operational criteria for picking up pilots, 

during transit, at the dock or anchor, in terms of wind speed, sea 
state visibility, state of tide; 

• underkeel clearance in the channel and alongside; 
• established emergency and contingency plans; 
• the number, characteristics and, power (bollard hull) of tugs; 
• maximum permitted berthing velocities; 
• mooring, fendering and berthing arrangements. 
Development and adoption of such a program will significantly 

reduce the risk of operational accidents, particularly serious accident 
situations such as groundings and collisions resulting in uncontrollable 
pollution discharges. The philosophy for the development of each of 
the program elements is "what would a prudent mariner do to avoid an 
accident or limit risk at any point in time during the entry transit." 

A fundamental shift in thinking must take place to develop a safe 
program. Accident/pollution prevention and risk reduction must 
replace the elapsed-time factor as the overriding consideration in 
planning operations. 

8. Approved tanker transfer safety checklist and terminal opera-
tions. A comprehensive ship/shore oil transfer checklist, if adhered to, 
is designed to prevent the possibility of pollution from the loading/ 
discharge operation. 

All vessels are routinely checked out for compliance and application 
of the approved plan, which would include but not be limited to the 
following elements: 

• general details of cargo pipelines and hoses connecting the ship to 
the marine terminal; 

• intended rating of cargo transfer pumps; 
• general details of cargo manifold and loading arm connections; 
• number and size of cargo transfer arms, their height above an 

identified point, and their operational envelope; 
• proposed visual and audible alarms for loading arms when reach-

ing their limiting angle within their operating envelope including 
the point at which the cargo transfer will be automatically 
stopped, and the extreme limit of loading arm envelope when 
flange coupler between ship's manifold and loading arm will be 
released automatically or by means of manual controls; 

• general details of electrical discontinuity arrangements between 
the ship and the terminal; 

• loading arm and shore manifold warming-up/cooling-down 
procedures; 

• general details of purging, venting, and inserting of cargo lines; 
• temperature sensors in the berth area, their location and alarm 

systems; 
• gas alarms, their number, sensitivity, and the details of continuous 

and/or intermittent sampling within the berth area; 
• visual and audible warning systems at the berth and main control 

rooms; 
• fire detection and protection including main and auxiliary fire-

pump coverage for berth and ship; 
• monitoring systems from control room ashore for loading arm(s), 

gas sensors, and fire detection; primary, secondary, and emer-
gency communication systems; automatic and manual shut-down 
methods following a valve power failure in hydraulic, pneumatic, 

or electric systems; cargo pressures, temperature and transfer 
rates; and a method of activating a fixed fire-protection device; as 
well as safety equipment storage; 

• source of emergency power supply; 
• procedures governing access to ship during transfer operations; 
• circulation test before cargo transfer; 
• outline of proposed bunkering, ship repair, and provisioning 

schedules in relation to cargo transfer operations; 
• general details concerning reception facilities for contaminated 

ballast from oil tankers; 
• general details showing arrangements to receive tank washings 

from chemical carriers; and 
• special arrangements required by the nature of a particular sub-

stance being handled/transferred.1 

9. Approved ballast discharge disposal program. Recent infesta-
tions of exotic biological species that have flourished in Canadian 
waters have arrived in ships' ballast water, e.g., the zebra mussel from 
the Ukraine and orange roughy, both creating biological imbalance in 
the Great Lakes. 

Ballast disposal and exchange regulations/guidelines are designed to 
minimize the import and export of similar problem species. Only clean 
ballast from segregated ballast tanks (SET) is permitted to be dis-
charged into coastal waters. All other ballast must be discharged into 
approved shore facilities. 

10. Loaded tanker departure checklist. A test list of functional 
navigation systems, machinery systems, and equipment—similar to 
the arrival list—applies prior to departure of loaded tankers. 

11. Aerial surveillance of traffic routes combined with regulatory 
sanctions for pollution. A well-publicized and conspicuous aerial sur-
veillance program is operated over the tanker trading routes both 
along coast routes within the Gulf of St. Lawrence and extending out to 
the edge of the economic zone, 200 miles offshore. Vessels found 
polluting are vigorously prosecuted in Canadian courts. Cross-trading 
vessels in transit through Canadian waters that are found polluting are 
referred to their flag state for prosecution or charged if they ever call at 
a Canadian port. 

There is no doubt that over the past years, since the Amoco Cadiz, 
application of regulatory sanctions has been the major factor in reduc-
ing pollution from all vessels, not only tankers, in Canadian waters. No 
other factor has concentrated the minds of ships' crews more than the 
thought of a court appearance, delay for the vessel, cleanup expense, 
and fines. 

12. MARPOL regulatory compliance. Strict regulatory compliance 
with MARPOL Annexes 1. Oil and 2. Noxious Liquid Substances is 
required for all vessels throughout. The requirements of Annexes 3,4, 
and 5 are dealt with under domestic regulations of the Canada Ship-
ping Act. 

Identifying the offenders 

It was always understood that the role of the naval architect and 
classification society was "to design ships and ensure they were able to 
survive the marine environment." In today's pollution-conscious 
world, the concern seems to be to ensure that the environment is 
protected from the ship. 

Technological advances have turned our concerns around, but what 
were the milestones that led to this changed public perception? Proba-
bly the Torrey Canyon grounding in 1967 initiated this concern, fol-
lowed by the Amoco Cadiz in 1978, both in Europe; Canada had the 
Arrow and the Kurdistan off Nova Scotia in 1970 and 1979; but the 
Exxon Valdez in U.S. waters in 1989 was the event that really changed 
the game, rules, legislation, and tanker design. 

A review of 38 major tanker pollution incidents shows the following 
causes: 29 percent groundings, 29 percent collisions, 21 percent fire 
and explosions, and 21 percent structural failures. Oil pollution from 
tanker accidents is relatively minor when all sources are considered, 
but its concentration and media attraction make it a major event and a 
problem that must be addressed. Tanker operational discharges ac-
count for only 22 percent of all oil pollution, municipal wastes for 22 
percent, tanker incidents (as above) for 12 percent, and natural seep-
age, bilge and fuel oil for 44 percent. Thus approximately 88 percent of 
all oil pollution does not come from tanker accidents. 

The tankers that get into trouble are statistically those between 
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20,000 and 100,000 tons; they are involved in 72 percent of the colli-
sions and 81 percent of the groundings. They are also, coincidentally, 
the most frequent visitors to the east coast Canada trading range. 

Conclusion: Prevention is better than cure 

The incidence of pollution can be significantly reduced by develop-
ing and applying a pollution prevention program based on selective 
chartering, prudent navigation, and operational procedures custom-
designed for accessing specific terminals. 

If actively administered and monitored, the program—combined 
with education and feedback to users—will ensure good results, coop-
eration, and ongoing protection of the marine environment. 
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