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SUMMARY

Stricter international regulation enacted in the early 1990s and advances made in design and safe operation of tankers saw a significant improvement in the tanker industry safety record.  According to The International Tanker Owners Pollution Federation, oil pollution from tankers for the period 1997-03 was only 25% of the pollution for the period 1990-1996.  The total number of reported tanker incidents with pollution for the period 1997-03 was only 37% of the figure for the period 1990-1996, while at the same time the total oil trade has increased by 15%. Two particular accidents have detracted from the tanker industry’s good record.  The cause and effect of the Erika (1999) and Prestige (2002) incidents, with their heavy oil cargoes causing extensive pollution on European shores, have had major political, social and economic implications. Single hull tankers have been gradually being phased out according to the International Maritime Organization’s global regime for more than ten years, but last year Europe went beyond international regulations and implemented a unilateral accelerated phase-out, which has since led to the international phase-out being accelerated too. The control system for tankers has also been tightened up at the same time as the industry itself has taken initiatives to ensure that the structural integrity of tankers is maintained to good standards throughout the life of the ships. Despite the political and economic importance of these issues, some of the relevant new regulation still tends to be made before incidents have been properly investigated. Political pressure rather than proper risk analysis may determine which types of oil tanker pose the highest pollution risk, the relative safety of new tanker designs, or the most appropriate response to an evolving oil pollution incident. To address this issue rationally, the European Commission provided funding to the tune of €2.2 million for a 3-year project entitled “Pollution Prevention and Control – Safe Transportation of Hazardous Goods by Tankers” (POP&C) under Framework Programme 6 (FP6), which started earlier this year. The POP&C project proposes to deliver a framework and suitable tools for a methodological assessment of risk to be undertaken to provide a rational basis for making decisions pertaining the design, operation and regulation of oil tankers. Such support can be used to make more informed decisions, which will in turn contribute to reducing the likelihood and severity of future oil spills. The project brings together prime protagonists from the area of maritime safety in Europe. Deriving from the foregoing exciting developments, it is the purpose of this paper to present the main philosophy behind the POP&C project and to detail and explain the basics of the methodology to be adopted aiming to achieve the specific objectives outlined above.

1. INTRODUCTION

Tankers carry close to 40 percent of the World's Seaborne Trade. In 2001, 57 percent of all the oil consumed in the world was transported by sea – approx 2,000 million tonnes. Although, sea traffic, in general, involves minimal disruption of the environment when compared with other modes of transport. The International Maritime Organisation’s (IMO) major function is to make shipping of all types safer, including tankers. The measures incorporated in numerous safety conventions and recommendations apply to tankers as well as other vessels. The International Convention of Safety of Life at Sea (SOLAS) 1974 includes special requirements for tankers. Fire safety provisions, for example, are much more stringent for tankers than for ordinary dry cargo vessels, since the danger of fire on board ships carrying oil and refined products is greater.

The International Convention for the Prevention of Pollution by Ships (MARPOL 73/78) includes regulations regarding subdivision and stability which are designed to ensure that, in any loading condition, the ship can survive after being involved in a collision or grounding. The 1978 MARPOL Protocol introduced the concept known as protective location of segregated ballast tanks. This means that the ballast tanks (which are empty on the cargo-carrying leg of the voyage and only loaded with water ballast for the ballasted-return leg) are positioned where the impact of a collision or grounding is greatest. In this way the amount of cargo spilled after such an accident will be greatly reduced. Also, in 1983, IMO banned the carriage of oil in the forepeak tank as this was considered to be the ship's most vulnerable point in the event of a collision.

Despite these efforts, tanker accidents continue to occur with disastrous consequences although their frequency is lower. Reinstating the environment after an oil spill could cost in billions of US$. The most expensive oil spill in history was the Exxon Valdez (Alaska, 1989) [1]. Cleanup alone cost in the region of US$2.5 billion and total costs (including fines, penalties and claims settlements) are estimated at US$9.5 billion. The Amoco Cadiz (France, 1978) reportedly cost about US $282 million, of which about half was for legal fees and accrued interest. The Braer (UK, 1993) cost in the region of US$83 million. Cleanup costs in this incident were extremely low since most of the oil dispersed naturally, but US$61 million was paid out in fishery-related damages. The cost of cleaning up after the Sea Empress (UK, 1996) was US$37 million, with total costs for the incident likely to be in the region of US$62 million once all settlements are made. Claims are still being processed for the Erica (France, 1999), but are likely to considerably exceed the US$ 180 million which is available under the '92 Civil Liability and Fund Conventions. 

In 1992, as a result of the Exxon Valdez accident MARPOL was amended to make it mandatory for tankers of 5,000 dwt and more ordered after 6 July 1993 to be fitted with double hulls, or an alternative design approved by IMO [2]. The requirement for double hulls that applies to new tankers has also been applied to existing ships. All tankers have to be converted (or taken out of service) when they reach a certain age if they do not have double hull. This measure is being phased in over a number of years because shipyard capacity is limited and it would not be possible immediately to convert all single hulled tankers to double hulls without causing immense disruption to world trade and industry. 

The investigations into the Erika incident (off the coast of France in December 1999) carried out by the French Government and the Maltese Maritime Authority concluded that age, corrosion, insufficient maintenance and inadequate surveys were all strong contributing factors to the structural failure of the ship. Following the Erika incident, IMO adopted a revised phase-out schedule for single hull tankers, which set out a stricter timetable for the phasing-out of single-hull tankers and gave the year 2015 as the principal cut-off date for all single-hull tankers. Also, since 1995 all tankers and bulk carriers aged five years and over have been subjected to a specially enhanced inspection programme (ESP) which is intended to ensure that any structural deficiencies such as corrosion, fatigue cracking are detected. 

The tanker Prestige suffered hull damage in November 2002 in heavy seas off northern Spain and developed a severe list. She was carrying 77,000 tonnes of heavy fuel oil, a quantity of which was lost at the time of the initial damage; more was lost subsequently. The damaged tanker was taken and towed away from the coast. Despite all efforts, she broke in two with both sections sank in water approximately two miles deep. At the time of the sinking it was reported that a substantial further quantity of oil was released. Preliminary estimates indicate that claims in respect of the cost of preventive measures and clean-up in Spain, France and Portugal could be in the range of €200-300 million and that losses in respect of fisheries and aquaculture could be in the range of €80-250 million depending upon when the fishing bans are lifted. It is too early to predict the likely losses in the tourism sector [3].
After the Prestige accident, the Spanish Government banned all single hull tankers, regardless of their flag, from entering Spanish ports, terminals or anchorages when carrying heavy fuel, tar, asphaltic bitumen and heavy crude. The entry into force of the Spanish decree was from 1 January 2003. The EU became seriously concerned that the age limits for the operation of single hull tankers set in (EU) Regulation 417/2002 were not stringent enough and introduced a new set of more stringent timelines in Regulation 1726/2003 (amending the previous regulation) on 22 July 2003 [4]. Subsequent to this development, Marine Environment Protection Committee of IMO met on 1-4 December 2003 in its 50th Session and amended MARPOL 73/78 by adopting– in line with EU Regulation- accelerated single hull tanker phase out and a new regulation on the carriage of heavy grades of oil. The summary of the new regulation is provided below.

1.1  Accelerated Phase-out For Single Hull Tankers

Under a revised regulation 13G of Annex I of MARPOL, the final phasing-out date for Category 1 tankers (pre-MARPOL tankers) is brought forward to 2005, from 2007 [2]. The final phasing-out date for category 2 and 3 tankers (MARPOL tankers and smaller tankers) is brought forward to 2010, from 2015, although exceptions are being made to certain Category 2 and 3 tankers allowing these vessels to be operated beyond 2010 subject to certain conditions such as having carried out satisfactory Condition Assessment Scheme (CAS).

The Condition Assessment Scheme (CAS) was also made applicable to all single-hull tankers of 15 years, or older. Previously CAS was applicable to all Category 1 vessels continuing to trade after 2005 and all Category 2 vessels after 2010. 

1.2  Carriage of Heavy Grade Oil 

A new MARPOL regulation 13H on the pollution prevention from oil tankers bans the carriage of Heavy Grade Oil (HGO) in single-hull tankers of 5,000 tons dwt and above after the date of entry into force of the regulation (16 months after the issued date of changes which is 5 April 2005), and in single-hull oil tankers of 600 tons dwt and above but less than 5,000 tons dwt, not later than the anniversary of their delivery date in 2008. 

The revised definition of HGO means any of the following:


· crude oils having a density at 15ºC higher than 900 kg/m3;

· fuel oils having either a density at 15ºC higher than 900 kg/ m3 or a kinematic viscosity at 50ºC higher than 180 mm2/s (cSt);

· bitumen, tar and their emulsions.

Similar to exemptions specified for the phase-out of single hull tankers, regulation 13H allows a number of exemptions for the carriage of heavy grade oil by single hull tankers. The details of these exemptions can be found in the IMO web site [2].

It is also stated in the amended regulation that a party to MARPOL 73/78 shall be entitled to deny entry of single hull tankers who have been exempted from early phase out by their flag state, and/or from carrying heavy grade oils which have been allowed to continue operation under the exemptions, into the ports or offshore terminals under its jurisdiction, or deny ship-to-ship transfer of heavy grade oil in areas under its jurisdiction except when this is necessary for the purpose of securing the safety of a ship or saving life at sea.

2. POLLUTION PREVENTION AND CONTROL (POP&C) PROJECT SCOPE & OBJECTIVES

Despite the fact that the vessels involved in many of tanker accidents are all single hull tankers with relatively high age, the scientific community believes that there is not enough rationally based assessment nor is there scientific justification that the single hull tankers are the only types resulting in catastrophes (i.e. that single hull is the main factor contributing to risk) and hence to be withdrawn from service. Also, It could be argued that there is not enough service experience with double hull tankers that will warrant the long-term viability of double hull tankers. More importantly, as can be seen from Table 1 [5, 6] a significant proportion of the oil is still transported by single hull tankers and if there is an inherent risk related to single hulls, this risk must be managed effectively and without delay.

	Size Segment
	Double Bottom
	Double Hull
	Double Side
	No info
	Single Hull
	Total

	5,000-19,999
	1.2
	3.9
	0.1
	3.2
	3.1
	11.5

	20,000-59,999
	4.3
	19.6
	1.3
	0.1
	16.0
	41.4

	60,000-79,999
	0.6
	5.9
	1.2
	
	7.4
	15.1

	80,000-119,999
	1.2
	29.9
	5.6
	
	18.5
	55.2

	120,00-199,999
	1.2
	25.7
	1.5
	
	11.2
	39.6

	200,00+


	0.2
	65.2
	2.1
	
	63.0
	130.7

	Grand Total
	8.7
	150.2
	11.8
	3.3
	119.2
	293.2


Table 1. Oil tankers (by million dwt)-end of 2002- Figures based on the Fairplay LLOYD’S REGISTER database, adjusted for ships sold for demolition.

Given the seriousness of these issues, there is still an alarming lack of methods and tools to determine which types of oil tankers pose the highest pollution risk, the relative safety of new tanker designs, or the most appropriate response to an evolving spill incident.  To address this issue rationally, the CEC provided funding to the tune of €2.2 million for a 3-year project entitled “Pollution Prevention and Control – Safe Transportation of Hazardous Goods by Tankers”  (POP&C) under FP6, which started earlier this year.  The POP&C project proposes to deliver a framework and suitable tools  for a methodological assessment of risk  to be undertaken to provide a rational basis for making decisions pertaining the design, operation and regulation of oil tankers. Such support can be used to make more informed decisions, which will in turn contribute to reducing the likelihood and severity of future oil spills. 

To achieve the above goal, project POP&C aims to investigate the risks associated with transportation of hazardous goods by tankers on scientific and technological bases.

Specific objectives of the project include:

· To develop a risk-based methodology to measure the oil spill potential of specific tankers (applicable for both existing and proposed new designs) considering the probability of collisions, groundings, fire and explosions and structural failure. 

· To develop a risk-based passive pollution prevention methodology (design and operational lines of defence)

· To develop a risk-based active post-accident pollution mitigation and control framework

The objectives will be achieved by identifying and ranking critical hazards such as collision and grounding, fire and explosion and structural failure, leading to estimates of probability of capsizing/sinking from loss of stability or structural failure, which will then be combined with estimates of consequences within a risk-based framework. This will provide pollution risk. Risk reduction through preventative measures and post-accident mitigation and control measures (such as decision support tools, human-machine interface, safe refuge) will also be developed.

A risk-based assessment methodology adopts a holistic approach that integrates systematically risk analysis during the design process and also operation. Risk analysis pools together not only developments on consequence analysis tools but also design measures/parameters, systems design and approaches to preventing and mitigating risks. Cost-effectiveness of safety enhancing design features or measures is used as a basis to achieve balance between cost and safety optimally to render risks as low as reasonably practical whilst accounting for other design priorities and constraints [7, 8].
Tanker accidents resulting from collisions and groundings impact greatly on the environment thus rendering the ensuing risk progressively more intolerable to a public with a continuously growing environmental consciousness. In this respect and in order to manage and control the risk from such accidents, it is absolutely necessary to have at hand rational models for assessing the probability of damage in a certain area of operation, and the corresponding consequences if an accident should occur. The probabilistic oil pollution, prevention and control methodology offers quantitative assessment methods which can be used to control the risk of pollution in a certain area. It is not possible, however, by any means of accuracy to quantitatively predict the expected long-term impact to the environment, but the concept may, if properly used, make it easier to control the risk of serious pollution or other dangers to the environment. 

By providing a framework to assess the oil spill potential of existing tankers in a rational way, it is expected that POP&C project will contribute to the development of an improved regulatory framework governing oil tankers, such as revised phase-out timelines for sub-standard ships. Project deliverables also include pollution risk methodology and assessment tools, decision support tools for pollution prevention and crisis management, and design and operational guidelines for containment of pollution. More generally, POP&C places emphasis on enhancing tanker safety cost-effectively by considering passive and active means.

3.  TECHNICAL WORKPLAN

3.1  Introduction

Project POP&C consists of 6 inter-dependent work areas carrying out the technical work. The workplan forms the structure of the probabilistic pollution prevention and control framework, with separate work areas dealing with the main issues of the framework. This risk-based pollution prevention and control framework is shown in Figure 1. 
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Figure 1: The Risk based pollution prevention and control framework

All technical work areas are related to research, technological development and innovation related activities. The consortium of the project include International Tanker Owners (INTERTANKO), University of Strathclyde, Bureau Veritas, Sirehna, Center of Maritime Technologies, National Technical University of Athens, Gdynia Shipyard, Maritime Simulation Rotterdam, Lloyd’s Register, IZAR Construcciones Navales S.A., SSPA Sweden AB, Istanbul Technical University, Herbert Software Solutions- Europe, Souter Shipping, University of Newcastle Upon Tyne and IMO Secretariat.

A general description of work planned in each technical work areas is provided below.

3.2  Hazard Identification and Ranking

Hazard identification and ranking pertaining to grounding and collision, fire and explosions, and structural failure that will lead to vessel’s loss of watertight integrity and consequently cause pollution and environmental damage will form the core activity of this work area. It will make use of accident statistics and determine their probability of occurrence.

The work is organised according to the following activities.

· Compilation of a database with a representative number of tankers covering a wide range in size and type and operating within EU waters and worldwide. The database will include accident/incident records that will be elaborated to produce appropriate accidents statistics. Where possible, the relationship between these statistics and particular tankers' designs will be made explicit. The database will form the reference for all the assessments in this work area and the whole project. Also a number of sample tanker designs will be selected for modelling and simulation studies, which will be carried out throughout this project. 

· identification and selection of method(s) suitable for the hazards identification and ranking. The method(s) will make use of different techniques, such as tabular HAZID, FT/ET analysis, and networks, to identify hazards. A ranking method will be derived and used to rank the hazards. 

· By employing the method(s) identified/selected in the previous activity, special attention will be given to the identification and ranking of relevant hazards pertaining to grounding and collision, fire and explosions and structural failure. The probability of occurrence of critical hazards will then be determined using accidents database and through probabilistic and numerical prediction methods (first-principles).

· Identification of critical scenarios that will be used for calibration in Loss of Intact and Damage Stability and Loss of Structural Integrity assessments.

3.3  Loss of Intact and Damage Stability

The survivability performance assessment of a tanker following the breach of watertight integrity of the hull from damage stability and sinkage points of view will be carried out. The use of existing probabilistic survivability assessment models will be evaluated for tanker ships [9, 10]. A survivability index-A will be determined for the critical scenarios identified in Hazard Identification and Ranking study. From this, the attained index of subdivision A will be calibrated against the derived historical risk. This index subsequently, will be re-calculated by considering a representative population sample of contemporary designs in selected scenarios. 

3.4  Loss of Structural Integrity

The probability that the hull structural integrity will be lost in the event of the watertight integrity of the hull being breached will be investigated. The damaged structural reliability will be assessed considering global and local loads acting on the hull structure [11, 12] and should take into consideration:

· design life of the ship;

· residual strength of structure, taking into account aspects such as structural fatigue, local stresses, corrosion and buckling;

· risk associated with loss of structural integrity due to possible human error in cargo operations and seamanship;

· effect of frequency and extent of surveys, inspections and maintenance processes on structural integrity.

Risk of loss of structural integrity will be calculated for the critical scenarios identified in Hazard identification and Ranking study. These will be calibrated against historical risk determined from the accident database. Subsequently, risk associated with loss of structural integrity will be calculated for a representative population sample of contemporary designs in selected scenarios. 

3.5  Consequence Analysis and Overall Risk

This will be the integration work area for the findings of work areas related to critical hazards, loss of stability and loss of structural integrity, in which an overall passive risk index for transportation of hazardous goods by tankers will be derived. This will be achieved by 

· determining consequence index of oil outflow, loss of vessel and loss of lives /injuries

· determining Weighting Functions for Overall Consequence Index, and 

· development of a Risk-Based Design and Assessment Methodology

The above-mentioned risk will be expressed as a function of probability of accordance of hazards leading to oil outflow (Pf), consequences of foreseen oil spillage (Ci), reduction of risk through active and passive means (Rf) and weighting factor for overall consequences (Wf).  Thus the following expression can be used to determine the overall risk index:

Risk = Σ w.Pfi x Σ w.Ci.Rfi
Although, consequence of loss of life always outweighs the other two, it is expected that the occurrence of loss of lives will be very rare. Therefore, the emphasis will be on the probabilistic oil outflow. This will be determined using a first-principles approach [13-15]. The conditions that have an impact on the environment  (cargo properties, wind and waves, currents, tidal effects, proximity to shore, sea-bed topology, etc.) will be investigated. The environmental risk will be determined as a function of oil outflow and the effect of environmental conditions.

Also, this study will incorporate the risk reduction factor determined from the Pollution Prevention study taking into account preventive measures and the risk reduction factors determined from the Pollution Mitigation and Control study taking into account post-accident pollution mitigation and control measures to determine an overall active pollution risk index. After setting an acceptable level of safety from proven selected tanker designs, the equivalent level of safety can be assessed for other tanker concepts such as single hull, mid-deck designs, etc. 

3.6  Pollution Prevention

The pollution prevention study will determine a risk reduction index if active measures are taken to prevent oil spills. The immediate objectives are to identify and develop methods to prevent pollution and to assess the effectiveness of these methods. 

This study will concentrate on

· Operational aspects which relate to and are based on results of the Hazard identification and ranking study, 

· Identifying measures to prevent pollution risk in ship operation and develop an adequate number of counter-measure scenarios and safety nets.

· Scenarios, to be examined will include evaluation of integrated on-board data as navigation and weather data, tank gauging and flooding sensors and other related data sources. These data will be integrated into a module of the decision support system. 

· For identification of the active measures risk reduction index, a prototype decision support system will be deployed within bridge simulator experiments for evaluation of active measures in defined scenarios. 

· The results of these tests will be re-used to determine risk reduction indices and will allow adaptation of scenarios for mitigation of pollution damage. 

· The scenarios will contain counter-measures for high sea and coastal scenarios, including communication aspects with involved authorities, as well as risk control by manoeuvring and tug escort options.

· For identification of generic or generalised scenarios and counter measures, operability diagrams for pollution prevention will be developed.

3.7  Pollution Mitigation and Control
The pollution mitigation and control work area will formulate a pollution mitigating and control framework capable of covering adequately oil spill incidents/accidents generated from maritime transport means, namely vessels. This will be achieved by identifying, developing, ranking and assessing a critical mass of risk reduction measures and methods, in the context of oil pollution prevention and protection. This study aims to pinpoint on-board (and ashore) procedures, processes, policies, guidelines, technologies, innovations and practices, along with human factor aspects and characteristics, in order to produce (jointly with the pollution prevention study) a complete relative approach.

Furthermore, post-accident pollution control activities, such as checklist development, on-board confinement, safe refuge operations, respective crew training issues etc will be considered. This will lead to a generic approach of oil spill confrontation from a combined strategic and tactical points-of-view.

Finally, this study aims to perform a reliable assessment concerning relative decision support tool potential through a risk reduction perspective (for integrated crisis management). The core of this task will be a structured approach capable to address qualitatively post-accident issues, such as cargo loss, loss of life, environmental impact etc. 

4. CONTRIBUTION TO THE MARITIME SOCIETY

At present, shipping is the primary means of transporting oil to the European Union, accounting for some 90% of the total oil trade [16]. However, the continued utilization of shipping for oil transport is dependent upon improving the safety of this mode of transport. If accidents of the nature of the Prestige and Erika continue to occur, they will lead to strong public pressure to reduce the surface transport of oil at sea.

By providing a framework to assess the oil spill potential of existing tankers in a rational way, POP&C will contribute to the development of an improved regulatory framework governing oil tankers, such as targeting specific ship types for increased port-state inspection. POP&C will also contribute to safer and more environmentally friendly tanker design and operations. 

Past incidents, such as the Prestige, have highlighted the importance of having an established and rational basis for making operational decisions as a spill incident is developing.  

Full appreciation of the community added value deriving from POP&C is linked to the broader aspects of maritime transport and shipbuilding, both of which are critical parts of Europe’s economy. It must be kept in mind  that 90% of oil trade with the European Union is seaborne and that almost 70% of imports pass the shores of Brittany and the English Channel [16]. Moreover, the expected extension of the Community's seaboard upon enlargement will allow it to organise the monitoring of shipping more effectively and to minimise the risk of accidents, particularly those caused by ships carrying dangerous or polluting goods. 

The project’s novel contribution in this area is providing a rational basis for design, operation, and regulatory decisions.  For example, several proposals have been made regarding targeting older or single-hull tankers with increased regulation.  However, without a rational basis through for example risk analysis, it is difficult to determine which age and type of ships should receive this kind of attention.  If the highest-risk ships are not correctly identified, then the regulatory efforts will not produce the desired increase in tanker safety and will add to the already existing confusion on this matter. The risk-based methodology to be developed in POP&C can address this shortcoming by comparing the relative risk of several different tanker types, thus providing guidance to properly target future regulations. 

In addition to increasing the safety of oil transportation within EU waters, the risk analysis methodology to be developed by POP&C will be a useful tool for assisting the EU in becoming more assertive in international maritime affairs. By providing a rational method for determining which types of ships are high risk and deserve increased regulatory scrutiny, POP&C can support EU proposals at the IMO and other international bodies to improve the safety of these ships.  

5  CONTRIBUTION TO STANDARDS

The POP&C project will lead to the development of international standards related to the specification of essential safety information to be available to the ship’s master to efficiently operate the ship in case of emergency. With INTERTANKO serving as the project coordinator and with IMO Secretariat serving as a member of the project consortium, the standards to be developed from the results of the project are expected to be implemented into the design and operational procedures and guidelines most effectively as well as support the regulatory process during a period of rapid evolutionary change involving new instruments and new approaches.

IMO is the principal United Nations agency charged with responsibility to regulate maritime safety, security and pollution prevention. Therefore, contribution to standards is hoped to be through the IMO auspices in the most direct way possible but with due reliance on the submission of the POP&C results through National Administrations.

The Marine Environment Protection Committee and Marine Safety Committee at IMO have been working on a number of safety related issues. POP&C project through the submission of discussion papers to these committees will reflect the European perspective at IMO and influence the outcome in the form of amendments to mandatory instruments or introduction of new regulations/recommendations leading to new mandatory instruments worldwide. The latter address the following specific areas:

· Recent amendments to regulation 13G of MARPOL Annex I, which instrumented the adoption of a globally agreed accelerated timetable for the phase-out of existing single hull oil tankers. Project POP&C will provide a risk-based framework assessing the environmental pollution potential of existing tankers. This may lead to further amendments to the regulations but most importantly POP&C will facilitate rational decision-making in the implementation of the phase-out process.

· Guidelines on the enhanced programme of inspections during surveys of bulk carriers and tankers have been mandatory under SOLAS XI/2 and have been amended several times since. Also amendments to regulation 13 G of MARPOL Annex I requires for existing ship to undergo a Condition Assessment Scheme (CAS) which is expected to provide a more stringent and transparent verification of the structural condition of the ship. A whole work area in POP&C is dedicated to structural integrity assessment of tankers, which is expected to contribute significant developments in the CAS requirements.

· SOLAS Chapter II-1: Construction-Structure, Subdivision and Stability Regulations 3-4 deals with emergency towing arrangements for tankers. POP&C project will cover this aspect extensively and is expected that outcomes of the project may instigate further amendments to the regulations.

· POP&C may provide input to SOLAS Chapter II-2, Part D Regulations related to Fire Safety. On board decision support tools, which will be investigated in POP&C, are expected to provide cost-effective measures to prevention, detection and suppression of fire and if necessary escape and rescue of personnel onboard. 

· The new part E of SOLAS Chapter II-2 deals exclusively with human element matters. It is expected that POP&C will contribute towards this part through the provision of operational guidance for the captain, decision support tools, crew training for crisis management and human-machine interface.

· The IMO Sub-committee on Safety of Navigation has been working on guidelines for safe-refuge. POP&C will provide input to this concerning the following:

· actions that the master should take in situations where a serious structural problem arises in a high pollution risk area,

· evaluation of the risk associated with the provision of places of refuge after accident,

· identification of areas of safe refuge.

6.  CONCLUDING REMARKS

The fact that three of the major oil spills in recent times The Brear, Erika and Prestige incidents took place in EU waters has made the prevention of future oil spills an issue of the highest importance to both the European Union and to the citizens of the EU’s member states. For this reason, European parliament is at the forefront in bringing new preventative measures into force. 

The potential impact of POP&C infringes on four fronts:

1. The ability to make rational assessments of risk of existing tankers will allow the design of appropriate regulatory measures for dealing with substandard vessels currently in operation.

2. Rational design of new vessels utilizing risk-based methodologies will enhance safety cost-effectively, thus promoting sustainability of surface transport.
3. Effective pollution mitigation and control management of an oil spill incident will drastically reduce environmental impact.
4. A rational risk-based framework for design and operation of tankers will provide invaluable support to the development of risk-based rules and hence promote tanker safety at an International scale.  
Achieving all of the above will induce a step change on tanker safety.
In summary, through the creation of risk-based methodology to support design, operation and regulation of tankers, the POP&C project will contribute to several significant objectives of the EU.  Foremost, POP&C will develop methodology and tools, which can be used to reduce the number and severity of future oil spills. Additionally, improving the safety of oil transportation at sea also addresses several wider societal and policy objectives of the EU and IMO.
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