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INTRODUCTION

Further to the call for written submissions following the Oral Hearing, SEPIL wish to respond to a limited number of points raised at the hearing by concerned individuals.

Catastrophic Gas Explosions
Mr. Aldridge expresses concern that a full rupture of the pipeline could lead to a catastrophic gas explosion that would “kill anybody within a mile of the pipeline” and cause “irreparable injury to anyone within 1.6 miles of the pipeline”. In his published submission, his calculations show this explosion to be equivalent to 3500 tonnes of TNT. 

SEPIL disagrees with the Mr. Aldridge’s projections and contends that the report is severely flawed and alarmist. It suffers from inaccuracies in calculation but more importantly in the understanding of how ignited gas behaves. Below is an outline of some of the items that SEPIL considers inaccurate.

· The base figure of 4000 tonnes of gas being ignited at one time is incorrect.  In the first minute of a full bore rupture at 345 barg the pipeline is estimated to release 250 tonnes of gas and this rapidly decays to 51 tonnes per minute. In essence, the calculations do not include a time dimension.

· The report is wrong in its fundamental assumption that the entire contents of the 93 km gas pipeline at 345 barg can be released instantaneously and yet be contained at one location.  In reality the gas release would be over several hours and dispersion of gas in the open countryside around Rossport would limit the amount available for any ignition to less than 300 tonnes maximum. Natural gas disperses rapidly because it is significantly lighter than air. HSE and industry sources have shown, from full-scale experiments and accident reports, that large gas releases in the open countryside do not result in explosions or fireballs.

· The analogy to the explosive power of TNT is seen as an inappropriate comparison in that a gas/air mixture burns with a very low flame speed compared to a high explosive velocity of detonation thus a yield rate much less than the 0.1 quoted by Mr. Aldridge. 

· The pipeline failure rate quoted is not appropriate for the Corrib pipeline. The HSE figure referenced of 5 x 10-4 /km year is intended for failure of pipelines of all diameters, wall thickness, materials and locations. This figure applies particularly to small bore pipelines of thin wall, low strength materials such as cast iron in an urban distributive environment. It is not representative of pipelines such as Corrib; a 20” diameter, thick walled, high strength material and in a rural location.

· The data comes from European data sources (EGIG), which provide a global figure of 0.44 failures (leaks and ruptures) per 1000 km years for the years 1970 to 1992, equivalent to 4.4 x 10-4 per km yr.  This data is broken down into line sizes and shows that pipelines of  20” to 24” size range have a total failure frequency of 0.027 per 1000 km year, equivalent to 2 .7 x 10-5 per km year, some 20 time less than the figure quoted by Mr. Aldridge.  This figure is for all incidents causing a release.  Ruptures, especially of thicker walled pipelines (>10mm wall thickness) are not reported but the incidence of ruptures compared to small leaks for thinner pipelines is approx 20% of the total.  Therefore rupture probability is much lower than even this much reduced figure.

· The Corrib pipeline has been assessed in the QRA using this data and has resulted in a probability of rupture of 1 x 10-6 per km year and a conservative probability of leak of 5.5 x 10-5 per km year (table 6.8 in section 6.2 of the QRA rev F).

Gas Velocity in Pipelines

Further, to Mr Aldridges’s concerns we comment as follows.

· The velocity of the gas in the pipeline at 100 barg for full flow is 100 times less than quoted in the report, as the gas is compressed approximately 100 times.  The velocity inside the pipe is 25 km/hr, not 2,500 km/hr.

Pipeline Design/Proximity 
Mr Sweetman articulates Mr. Corcoran’s views that the QRA and design reports seek to justify a proximity to buildings of 70m without calculations to support this figure. This is not a true statement.

· The distance of 70 m to the nearest building is a physical fact. Shell has not tried to justify this figure as an acceptable proximity distance. Rather, Shell has applied the codes, assessed the individual risk and shown that the risk at a distance of 0 (zero) m (i.e. on top of the pipeline) is within an accepted international norms.  On recommendation from their consultants, the Petroleum Affairs Department (PAD) made their consent conditional on the 70 m minimum distance. This process may have led to some confusion.

· Proximity distances listed in codes are generic and based on generic risk contours for “standard” thin wall pipelines. However, extrapolation of the proximity graphs in the codes is not acceptable when the design pressure is significantly higher than the graph values or when the pipeline design is significantly different to transmission pipelines, e.g. much increased wall thickness. 

· Instead, the codes stipulate that a QRA (Quantified Risk Assessment) should be performed to assess the individual risk and demonstrate it is below internationally recognised limits of 1 x 10-6 (fatalities per year) for members of the public.

· The relevant proximity distances that should be used for the Corrib pipeline are those relating to gas (methane) pipelines. The use of Substance Factors for other chemicals are not justified as the quantity of liquid in the pipeline is very small in comparison to the gas (less than 5 % by volume). Ethylene, LPG and Natural Gas liquid pipelines do not behave in the same way as methane gas pipelines and there is no justification whatsoever for their comparison to unprocessed Natural Gas. Use of distances quoted for other substances should therefore be disregarded.

· The design codes listed (IS 328, PD 8010 and IGE/TD/1) stipulate that if the design pressure is outside the range specified in the code, or if occupied buildings are closer than minimum distance prescribed in the code, then the design can be acceptable should a safety assessment (QRA) determine that the safety risk is below a level acceptable to an industry or authority verification. 

· Shell considers this procedure - permitted by the codes - has been followed in generating the Corrib onshore pipeline QRA and demonstrating that the individual risk to a person at the nearest building is less than 5 x 10-7 per year, (less than 1 chance in 2 million per year) at 345 barg and less than 1 x 10-7 per year ( 1 chance in 10 million per year) for the normal operating pressure of 120 barg (see figures 6.10 & 6.11 in section 6.4 of the QRA).  This is below the internationally recognised figure of 1 x 10-6 per year for Individual Risk. 

Pipeline Letter of Consent
Mr. Corcoran states that it is unacceptable that a requirement to design and build the pipeline in accordance with a recognised code of practice was omitted from the letter of consent. Shell does not consider that this has any significance, as the legislation does not state the code should be specified in the letter of consent.

· The application document clearly stated the codes selected for the pipeline and it provided a justification for the selection of code. In this regard, Shell is committed to apply the code as stated in the application and which formed the basis of the Minister’s consent.

· The Gas Act and Section 40 regulations are not intended to be prescriptive and therefore may not contain a specific stipulation for the code of practice. Nevertheless it is expected that the developer will apply local or international codes of practice to produce a design that can be acceptable to an informed authority. 

· The design was conducted in accordance with BS 8010 with IS 328 as a supplement, where more stringent or prescriptive clauses would benefit the design. This remains the case. If the design was performed today, the latest versions of these codes would be used to complement the applicable Irish code, IS EN 14161 with an approach to the requirements and execution of design that does not differ from that which has been performed. 

Planning for Pipeline Emergency
Mr. Sweetman and others raise concerns on the subject.

· Shell is committed to prepare a comprehensive emergency plan for the Corrib facilities in line with best practice. 

· For example, the emergency plan for the pipeline will be developed in consultation with

· The local Authority

· The relevant emergency services

· Other relevant State agencies

· Landowners and residents who could be affected by a pipeline accident

· The local communities 

It will contain emergency response actions required in the event of a number of emergency scenarios.  It will detail the responsibilities of the various parties to the maintenance and execution of the plan, and it will include advice, communication and emergency arrangements for local residents.  

· The plan will contain detailed information and data about the pipeline. 

· The IS EN 14161 and IS 328 Codes outline the requirements for Emergency Plans and these will be used to prepare the Corrib onshore pipeline Emergency Plan, again, drawing on industry and Shell group best practice.

Pipeline Road Crossing Design

Mr. Sweetman and Mr. Conway express concerns about the adequacy of protection to the pipeline at road crossings, especially in peat and bog areas.

· BS 8010, Section 2.6.1.4 calls for a design factor of 0.3 for road crossings of Category D substances (Methane), unless it can be justified to a statutory authority that it may be raised to a maximum of 0.72 by a risk analysis.

· The use of a 0.3 design factor for many other pipelines offers a significant  decrease in risk at the road crossing area because of the increase in wall thickness.  For the Corrib pipeline, the wall thickness of 27.1mm, based on a design factor of 0.72, accrues no benefit in that there is no historical or theoretical evidence to show that an impact with machinery is better resisted by a wall thickness greater than 19.1mm. A design factor of 0.3 would result in a wall thickness of 62mm for the Corrib pipe.

· The additional weight of pipe, the difficulty in welding such a pipe in the field, and potential problems of excessive settlement lead to the conclusion that this additional wall thickness is not justified as a risk reduction measure and could act to increase the overall risk.

· The HAZID and QRA considered all feasible means of damage to the pipeline. Examination of the roads that are crossed by the Corrib pipeline has not identified particular risks. They are minor roads used only by residents, with occasional, if any, large commercial vehicles using them.  They are both flat, straight, reasonably well maintained, surfaced roads, similar to many others in the area.  There is no obvious risk that vehicles would leave the road at the particular crossing points with sufficient energy to damage to the pipeline.

· The road crossing design includes for a concrete slab, which extends at least 1000mm further than the road. In practice, this will be further as the roads incorporate ditches, which also have slab protection.  This additional protection has not been factored into the QRA.

· Shell consider that a design factor of 0.72, complete with additional impact protection from reinforced concrete slabs, is justified for road crossings for the Corrib pipeline.

Geotechnical consideration in bog land

Mssrs. Sweetman and McDonnell consider that the relationship between the operational pipeline and the stability of the wayleave land in certain geotechnical areas and conditions is not sufficiently appreciated, understood or allowed for.

· The area of deep peat between the terminal and the upper Estuary crossing has been subjected to extensive investigations prior to commencement of construction activities and a detailed method statement developed for the installation of the pipeline in the deep peat areas.

· Although site investigations have been undertaken along the Rossport area, it is intended to carry out further work commencing in the near future to address the concerns raised at the Oral Hearing. The scope of these investigations will develop on the basis of what is found so as to confirm routine construction methodology by the Contractor and more importantly deal with non-routine conditions and particular issues raised. Because there remains uncertainty over access to some of the land, the coverage we would wish to achieve is not likely to be complete in the near term.

Hydrostatic testing dangers 

Ms Muller is concerned about strength testing the pipeline above the design pressure.

· The purpose of the hydrostatic test is to ensure there are no leak paths in the pipeline and to test its strength to a pressure higher than the design, ensuring a large margin of confidence over the normal operating pressure. Notwithstanding extensive Quality Assurance, it is still possible that there could be a defect in the pipeline and this is a responsible measure to take.

· The pipeline will be tested by filling it with water and pumping up the pressure to the test pressure of 345bar+20%.  The pressure will be held at this elevated pressure for a minimum of 24 hours.

· Almost all high pressure gas pipeline tests use water because it is a far safer medium for testing than natural gas or air. Essentially, water can be considered incompressible and therefore does not ‘store’ the same levels of energy that would be released during a strength failure. At initial fill and as pressure is increased, it is also easier to identify leakage. 
Traffic management 

Mr. McDonnell has concerns about construction traffic safety and the effect on nearby buildings.

· Shell will update the Traffic Management Plan before pipeline construction activities recommence in the area. Shell will address the concerns raised by residents together with any relevant experience gained from the work carried out in 2005 and will consult in detail with Mayo County Council and the Gardai before the activities recommence.

Yours sincerely

Gerry Costello

Project Director

