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Executive Summary  

Purpose of this Report 
This report describes an analysis on the safety and environmental impacts of the proposed aviation fuel pipeline 
from Dublin Docks to the Airport using the June 2014 design basis.  The table below compares the projected and 
design flow cases with the use of either no or two Section Isolation valves and with the option of road tanker 
transport.  This table summarises the failure frequencies and spill sizes. 

200mm Pipeline Road Tanker Transport 

 No intermediate 
Section Isolation 
valve(s) 

Two intermediate 
Section Isolation 
valves at 4.5 and 
11km 

Projected 

1500 Ml/yr 

Max Capacity 

 

2700 Ml/yr 

Total Failure 
Frequencies 1 in 5,130 years* 1 in 5,130 years*  1 in 57 years 1 in 32 years 

Failure Frequencies 
(yr-1) 1.95 x 10-4 1.95 x 10-4 0.017 0.031 

Average Spill Rate  
(litres/yr) 37 14 51.1 91.9 

Maximum Spill size 
(litres) 278,702 103,128 38,000 38,000 

* For breakdown in failure frequencies, see table below 

 

Variances in available historical data indicate that the frequency of road tanker incidents could be up to a factor of 
ten higher than tabulated above which would also increase the average spill rate by a factor of ten (l/yr). This is 
discussed in detail in the conclusion of section 4.  This would suggest that with the high number of journeys under 
the maximum capacity case an accident leading to a release could occur every 3 to 4 years rather than every 32 
years.  If a fire occurred in the port tunnel that leads to the airport it would generate smoke and toxic fumes and 
could easily pose a risk of asphyxiation leading to fatalities.  Road transport also poses a significant risk of injury 
or fatality from the road traffic accident itself as well as any loss of containment events.  The tabulated road tanker 
spill rates are derived from data for multi-compartment and single compartment tanker barrels and may be an 
under-estimate for the Aviation fuel which is transported in single compartment vehicles from Dublin Port to 
Dublin Airport.    

The failure frequencies in the table above correspond to all failure modes, that is to say no distinction is made 
between the worst case rupture scenario and a small corrosion hole with a release rate so low as to be almost 
undetectable. Based upon further analysis of the EGIG data and grouping of the scenarios by three hole sizes 
representing 100%, 1% and 0.01% of cross sectional area, it is possible to derive probability ratios for each of these 
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events. Almost half (49%) of previous recorded failures were in the smallest category, while a further third (36%) 
were in the middle category and only 15% were in the larger category of release. This is likely to be conservative as 
it does not account for the extra protection from third party damage which account for nearly 70% of rupture 
scenarios. The predicted failure frequencies for each scenario are shown in the table below. 

The table above comparing the use of no or two Section Isolation valves shows a reducing Average Spill Rate as 
more section valves are introduced.  In practice it is likely that the leak would be identified before these substantial 
volumes were released.  The leak should be detected by the on-line monitoring but could also be identified by 
inspection and public observation (smell / visual). The maximum spill size of a pipeline with 2 Section Isolation 
Valves is less than 3 times that for a road tanker but the release frequency (all releases sizes) is approximately a 
factor of 90 times lower than that for a road tanker.  It is therefore concluded that the optimum solution for transfer 
of aviation fuel is by a pipeline with two Section Isolation valves. This option has both a low likelihood of a release 
and also limits the potential volume released.  However, in selecting an option due consideration should also be 
given to the consequences of a release as the assessment should be based on the environmental risk and not purely 
on release frequencies or volumes.   

 

 Minor leak (Pinhole) 
 

Major leak (hole) Full bore rupture 

    
Failure frequency  1 in 10,577 years 1 in 14,292 years 1 in 34,903 years 

 

The present information is sufficient to conclude that there is a sound basis for proceeding to detailed design and 
construction planning for the pipeline.  The frequency and size of spills have been minimised by adopting risk 
reduction strategies from the previous studies.  The measures that need to be in place before commissioning the 
pipeline have been detailed above and it is normal practice for these to be developed during detailed design and 
construction. 

The average spill rate for the pipeline is less than for road tankers.  The maximum spill size of a pipeline with two 
Section Isolation Valves is less than three times that for a road tanker but the release frequency (all releases sizes) 
is lower by approximately a factor of 90.  Thus pipeline transport is more attractive at the projected capacity and 
much more attractive at the design capacity.  In summary, although the average spill size from the pipeline is 
higher than by tanker, the failure frequency is very much lower giving a much reduced risk.    

This report together with the Environmental Impact Statement (EIS) provided fulfil the requirements of IS 
EN14161:2011Petroleum and natural gas industries - Pipeline transportation.  Information on this is provided in 
Appendix C. 
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