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INTRODUCTION

The implementation of appropriate safety management systems enables railway undertakings to effect a high degree of control over internally generated risk that remains within the railway. Such systems can also address internally generated risk that is exported but its effective control is also dependent on external parties including other duty duty-holders. Similarly, the extent to which the railway imports risk is largely dependent on the behaviour or activities of its external creators. The management of this risk requires coordination and optimisation of the various stakeholder actions and initiatives. 

SAFETY RISK

In international terms, at approximately 2000 route kilometres, the Irish heavy railway network is small but the risks associated with its operations are typical of those encountered on other systems throughout the industry. Normalised accident data indicates a good safety record in international terms with no fatal train movement accident since 1991 and the last multi-fatality accident having occurred in 1983.

Imported Risk

Between 1991 and 2004 there were 142 railway related fatalities. The majority of these involved trespassers and posed no significant threat to passengers and employees. It was only in less than 5% of cases, principally road vehicle incursions onto the railway at level crossings and elsewhere, that the railway import significant risk [1]
This represents only part of the risk that the railway imports and a truer picture can be gained from the risk model developed to underpin the prioritisation of safety investment [2]. The model incorporates minor and serious injury data, including mental trauma, and predicted risk based on asset condition rating, incident/near-miss data, and infrequent major multi-fatality accidents.

The model predicts a current annual equivalent fatality rate of approximately 14 exclusive of deliberate acts. Imported risk accounts for 4.22 equivalent fatalities annually of which approximately 0.79 accrue to passengers and employees [3] . The tendency to over-estimate risk and the inclusion of major accidents accounts for predicted total risk being higher than the current accident/injury rate and it is expected that the two figures will be convergence as the model is developed and refined.

Exported Risk

Contemporary records [4]  include no external or third party fatalities or injuries as a result of railway activities. Such individuals are none the less at risk in accident situations where trains, infrastructure or goods breach the permanent way boundary. 

JOINT STAKHOLDER INITIATIVES

Road-rail interface

There are over 250 public road level crossings on the network, the safety performance of which varies significantly. There have been on accidents involving fatality of serious injury at any of the six monitored and automated level crossings on the Dublin suburban system in its 20 years of operation but the average eight occasions annually when barriers are struck by road vehicles pose significant risk. At un-monitored user-worked level crossings, particularly those where gates are persistently left open, the risk of trains and road vehicles colliding and of resultant injury to passengers and employees is much greater.

Risk is also imported where road vehicles strike rail-over-road bridges. Of the 455 bridges that carry the railway over public roads 84% are classified as ‘headroom restricted’ having clearances of less than the current design minimum. There has been no bridge-strike related train accident since 1975, when there were five fatalities in a resultant derailment, but each year there are a number of bridge strikes that, if undetected, have the potential to cause major accidents. Though the trend of such high risk events is static the overall number of bridge-strikes is increasing. 

At road over rail bridges, or where roads run adjacent to the railway, there is also potential for importation of risk resultant on the possibility of incursions onto the railway by road vehicles or their loads. 

To address level crossing risk, and particularly that associated with the move to automation, a joint stakeholder working group [5] was established in 1964 and its remit widened in 1991 to include risk at height restricted bridges. Current membership is drawn from railway undertakings, the safety regulator, national and local roads authorities, police and the road haulage industry.  The Group has two main work strands, the creation of awareness among stakeholders of the risk at the road-rail interface and addressing specific design and operational issues that pose particular safety risk. Actions and initiatives implemented through various group member organisations include;

· Stakeholder education through

· presentations and information sessions,

· trade journal articles and

· issuing of circulars to state agencies/authorities.

· Modification of traffic signal sequencing.

· Publication of 

· national height restricted bridge map,

· road user guidance,

· planning guidance and

· technical guidance on level crossing construction/configuration.

· Road vehicle video identification to facilitate prosecution.

· Changes in statutory provisions.

Carriage of dangerous goods

Irish Rail has historically carried various types of what are now classified as dangerous goods as part of its general freight business, whether small items comprising part of mixed loads or whole wagonloads comprising part of mixed goods trains. It was not until 1977 that operation of bulk single product dangerous goods trains commenced. This involved the carriage of anhydrous ammonia from Marino Point on the south coast 362km (225 miles) to Shelton Abbey on the east coast and methylacrylate and acrylonitril between Dublin port and Ballina on the west coast, a distance of 283km (175.8  miles). 

The routes:

· Are predominantly rural but, in addition to passing through a number of smaller provincial towns, include Cork and Dublin cities.

· Cater predominantly (75%+) for inter city and suburban passenger traffic 

· Include 

· the double track Cork and Dublin railway with maximum line speed  of 165km/hr (100mph),

· a 28.5 km (18.5 miles) section no the electrified Dublin suburban DART service with 5 minute peak time headways, 

· features such as long tunnels, sea cliffs and mountain terrain make access particularly difficult and

· adjacent high risk sites including hospitals and sports stadiums. 

Given the lack of previous experience of such freight traffic a committee of key stakeholders was established [6] to address the particular risks involved. Membership was drawn from manufacturers, the railway undertaking, the safety regulator, police and defence forces, emergency services and medical specialists. It sought, through a process of informing, coordinating, educating, to ensure that all risks relating to the freight operations themselves, and to associated emergency preparedness, were identified and appropriately mitigated. 

Specific actions include:

· Vehicle construction and maintenance certification.

· Equipping and training of train crews.

· Availability of appropriate toxin antidotes at hospitals en-route.

· Routine emergency services rolling stock familiarisation training.

· Organisation of major emergency exercises.

· Establishment and testing of communications protocols.

· Operational arrangements including

· use of barrier wagons front and rear and

· off peak low risk train scheduling.

· Limitation of numbers in places of assembly such as sports stadiums.

· Preparation of emergency services railway access maps.

In addressing the various risks arising from this traffic the Committee, albeit informally, adopted a reasonable practicability approach and where the opportunity arose, through such as the adoption of new communications technologies, sought consistently to reduce risk. As operational experience was gained many aspects of the work of the Committee became embedded in the internal procedures of the various stakeholders. 

As the work became less safety critical consideration was given to how return on investment, in terms of the aggregate resources committed by participants, could be maximised. In view of the natural synergies involved the role of the committee was extended to cover general railway emergency preparedness.

Dublin light rail development

In 1994 a project team was established within the state transport holding company Córas Iompair Éireann, to the re-introduce light rail in Dublin, the last tram having run on the original system in 1959. In 2002 project sponsorship transferred to the newly established state Railway Procurement Agency with responsibility for completion of system design and construction and for private sector operational franchising.

At the outset, because of the lack of contemporary tramway design and operational experience, a working group [7] representative of the project sponsor, police, local and central roads authorities and safety regulator was set up to address safety issues.  The aim was to scope potential safety risks, whether generic or system/environment specific, in order to put in place appropriate management strategies at the earliest possible stage in the project. The process was principally one of assessing applicability of international best practice and experience in the context of national societal and environmental characteristics.

As the design solidified the emphasis progressively shifted form high level high risk issues to more detailed location specific safety design validated within the statutory approvals process. In parallel the Group focus shifted to system operation and interface arrangements with external stakeholder organisations such as the emergency services. Similarly, once the operational safety management system framework was established the work of development and validation of detailed rules and procedures also transferred to the safety case based approvals process. At that stage, to avoid compromising the prime responsibility of the duty holders, the Group was disbanded but has since been reactivated to conduct a high level safety risk scoping process in relation to a proposed metro project.

IMPACT OF INITIATIVES

The extent to which coordinated initiatives have contributed to the good safety record on the heavy and light rail systems is difficult to judge. In most instances safety data is not statistically significant and performance is judged negatively by the absence of accidents and incidents.  There are however positive indicators that the various joint initiatives have added safety value.

Road-rail interface

Data indicates a decreasing trend in overall level crossing accidents/incidents and specifically in collisions between trains and road vehicles and in attendant equivalent fatalities at user worked level crossing where the greatest risk lies. These trends do not take into account increased risk arising from changes in social behaviour and rising volumes of road and rail traffic. The bridge-bashing trend is however rising though again data is absolute and when normalised against road vehicle numbers the trend is marginally downwards.

It is difficult say whether the work of the Group has contributed to these trends or if they reflect other initiatives such as an ongoing programme of closure and improvement [8] which has targeted higher risk bridges and level crossings.

Carriage of Dangerous Goods

Both freight operations have now ceased following closure of the two manufacturing companies in 1997 and 2002. Over the combined 45 service years,

· approximately 35,000 laden trains operated  with an equivalent number of un-laden return journey,

· there was no accidental discharge of product,

· the only significant laden train accident occurred involving low speed derailment of a single anhydrous ammonia wagon on recently re-laid track and

· the only two significant un-laden train accidents were an undetected overheated axle box and a derailment that did not compromise the integrity of the product container.

The fact that, even as the Committee’s work became less safety critical, stakeholders and particularly the manufacturers saw it as essential in maintaining focus on a high risk operational area, suggests that it has added safety value. 

Dublin light-rail development

The 24km of system includes 48 signal controlled junction and 8km of on-street running in Dublin city centre.  Since revenue service commenced in June 2004 the system has carried over 20m passengers and currently 330 return services operate each day. In comparison with experience elsewhere safety performance has been good. Throughout the combined period of test and trial running and revenue service there have been no fatalities and only one serious injury involving a driver. Anticipated road user interface problems at junctions and particularly in on-street sections of the system have not materialised and frequency of collisions with pedestrian and road vehicles appears to reflect experience on other systems. 

INDEPENDENCE AND CONFLICT OF INTEREST

The regulator, along with manufacturers, undertakings and other stakeholders, is part of the safety delivery chain and as such its performance will be subject to scrutiny in the event of an accident. In this context performance includes the effectiveness of regulatory oversight and its impartiality and independence. Establishing and maintaining independence can be difficult, particularly on smaller single operator networks. 

Though the industry in Ireland has seen significant growth in the last decade it will always remain small in international terms and the close working relationship between the various stakeholders, and particularly the safety regulator and undertakings, will inevitably remain a feature of operations. 

In such a situation potential for conflict of interest arises, particularly where the regulator engages actively with other duty-holders. The temptation for the regulator to be directive, and in doing so to take ownership of risk, always exists and the division between this and provision of advice and guidance is not always clear. As with undertakings, delivering a safe railway is the safety regulator’s primary concern and will always take precedence over other organisational objectives.

CONCLUSION

For all risk, and particularly that which the railway imports and exports, it is essential to ensure that the pieces of management jigsaw controlled by the various stakeholders fit together. This can only be achieved through effective coordination. Over the last 25 years the adoption of such an approach has worked well in Ireland and is likely to continue as a feature of the industry.  

Current legislation [9] places a general duty of care on the heavy rail undertaking, Iarnród Éireann, to operate with due regard for safety. To further address the issue of imported risk new legislation [10] will place a similar duty of care on all parties to have regard for their own safety and that of others in conducting their activities on and about the railway. In support of this provision guidance is being prepared that will outline to those parties their various activities that have the potential to impact on railway safety [11]. 
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