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Re: ABP-319566-24
FAO. Ms Ellen Moss
 
The following submission is made in response to the letter from An Bord Pleanála (the
“Board”) dated 6th September 2024 in relation to pending application reference no. ABP-
319566-24. 
 
The Board invited Shannon LNG Limited (the “Applicant) to make a submission on the
observations received by the Board. Those observations were received by the Board during the
public consultation process for ABP-319566-24. The public consultation period was from 29th
April 2024 to 17th June 2024.
 
Please note that in addition to the soft copy submission (attached), a hard copy submission
has also been forwarded to the Board.
 
Regards,
 
 
Peter O' Connor
Technical Director, Environment
M +44-(0)7503-627-897
peter.oconnor@aecom.com
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1. Introduction 


The following submission is made in response to the letter from An Bord Pleanála (the “Board”) dated 


6th September 2024 in relation to pending application reference no. ABP-319566-24.  


The Board invited Shannon LNG Limited (the “Applicant) to make a submission on the observations 


received by the Board. Those observations were received by the Board during the public consultation 


process for ABP-319566-24. The Applicant welcomes this opportunity to respond.  


The Applicant has carried out a comprehensive review of all observations received by the Board during 


the public consultation period from 29th April  to 17th June 2024. From the Applicant’s review, it appears 


that several key themes occur across the submissions and the Applicant has drafted this response to 


address these key themes, rather than individually addressing each submission in turn. The letters were 


received by the Applicant from the Board on the 1st July and 19th July 2024.  


As directed, this response does not contain any additional reports or supplementary reports and is 


confined to the issues raised in the observations received by the Board. The matters raised are 


comprehensively addressed in the EIAR submitted with the Application, the Applicant welcomes this 


opportunity to respond to some of the key themes raised in the submissions received. 


Submissions from the following Prescribed Bodies: Health and Safety Authority (HSA), National Parks 


and Wildlife Service (NPWS), Transport Infrastructure Ireland (TII) and National Monument Services 


(NMS)  are responded to individually as these submissions do not overlap and are not repeated within 


other submissions.  Submissions from An Taisce, Friends of the Environment, Gluaiseacht for Global 


Justice, Safety Before LNG, Not Here Not Anywhere, Future Generations Kerry, Melina and Christine 


Sharp, and  Michael Eversen overlap and are somewhat repeated in many cases. Therefore, the 


Applicant has responded with the key themes identified in those submissions under the following 


headings: 


• Obligations under the Climate Act; 


• Carbon Budgets and Emission Reduction Obligations; 


• Operational Life and Construction Timeframe;  


• UCC Research, McMullin et al and “lock in”;  


• Major Adverse Climate Impact; 


• Fugitive Emissions and Methane Leakage;  


• Cumulative Impacts and Project Splitting;  


• Feasibility of Hydrogen Transition; 


• Decarbonisation Renewables vs Emission Reduction; 


• Pipeline Planning Permission; 


• Impacts to Lower River Shannon; 
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• An Taisce 7.1 – Impact on Breeding Birds; 


• An Taisce 8.0 – Visual and Light Pollution; 


• Proposed LNG Terminal; and 


• Alternative Locations not considered. 


The response clarifies how the Proposed Development complies with the European, National and 


Regional policy and regulations.    
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2. Health and Safety Authority (HSA) 


Detailed in Table 2.1 are the responses to the HSA comments received on the 18th June 2024. The 


updated Quantitative Risk Assessment (QRA) and Major Accident to the Environment (MATTE) that 


address the 16 comments from the HSA as are included in Appendix 1 and Appendix 2.  


 


Table 2.1: Response to HSA Comments 


Comment Response 


1. The applicant is required to provide a site map 


with the boundary of the COMAH establishment 


clearly outlined. To note this is not the boundary of 


ownership, rather the COMAH establishment 


boundary. The COMAH boundary should also be 


included in Figure 11. 


COMAH boundary added as requested. (Figure 1 


and result figures in Section 10). 


2. Provide further details on spill management and 


containment arrangements at the distillate tanker 


unloading area. It is the Authority’s understanding 


that the tanks will be filled by road tanker as there 


is no reference to a jetty. 


Details of spill management added in Section 2.3, 


and spill management plan referenced. 


3. The report does not include hydrogen in the 


inventory of dangerous substances. However, in 


section 14.5.2.3 it states that hydrogen will be used 


for turbine cooling purposes. This will need to be 


assessed from hydrogen storage, to the point of 


use as required by the Technical Land Use 


Planning Guidance document (TLUPG). 


A TEWAC (Totally enclosed water to air cooled) 


generator is proposed for the power plant. 


Therefore, Hydrogen will not be used for 


generator cooling on turbines of this size, and is 


therefore not discussed in the QRA. 


4. It is noted that section 10 of the report provides 


maps with the risk outputs. Confirm how were the 


inputs for SAFETI calculated and what scenarios 


are they based on? The outputs from the 


consequence modelling of the scenarios should 


also be provided in the report.  


The risk contours are generated automatically by 


SAFETI, based on the release source parameters 


and frequencies entered. Section 3 has been 


expanded to provide more information regarding 


the data entered into SAFETI. 


5. In relation to jet fires, the consequences from 


both vertical and horizontal fires should be 


modelled.   


Both horizontal and vertical releases considered 


as requested. 


6. The report does not refer to the criteria set out 


in the TLUPG in relation to new establishments 


i.e.10-6/yr for the public and 5x10-6/yr for offsite 


workers. Confirm in the report that this criteria has 


been met.   


The criteria is detailed in chapter 3.1 of the QRA. 


and the conclusions state that the site complies 


with the criteria. The criteria has now also been 


duplicated in Section 10.2 and 10.3, with 


statements that the criteria are met. 


7. A natural gas release scenario in the turbine 


enclosure should be assessed and included in the 


QRA. Loss of containment scenarios and 


frequencies from table 64 of TLUPG should be 


used in this instance.   


This scenario has been added, and the model 


inputs are described in Section 3. 


8. Sections 3.3.2 and 5.2 refer to scenarios relating 


to steam. Steam is not classified as a dangerous 


substance under the Control of Major Accident 


Hazard (COMAH) Regulations 2015, consequently 


the COMAH Regulations do not apply to steam. 


However, it should be determined whether a steam 


This was conservatively included in the previous 


assessment but has negligible impact on the 


results and the potential for escalation resulting 


from a release of steam is considered negligible. 


The scenario has therefore been removed. 







 Response to An Bord Pleanála letter dated 6th Sepember 2024     
   


 


 
Prepared for:  Shannon LNG Limited   
 


AECOM 
4 


 


Comment Response 


scenario could initiate a major accident relating to 


a dangerous substance on the site, and if so, this 


should be included.  


 


9. Section 3.3.2 refers to Battery Energy Storage 


Systems (BESS). A BESS is not a substance or 


mixture as defined under the CLP Regulations. It 


is therefore not subject to the COMAH 


Regulations. However, it should be determined if a 


BESS could be an initiator of a major accident 


relating to a dangerous substance on the site, and 


if so, this should be included.    


Risks due to the presence of the BESS are 


primarily related to its potential to cause a 


significant fire. However, this fire will be contained 


within the BESS building, and the probability of it 


escalating into a major accident affecting areas 


outside the site is discounted. Therefore, this 


scenario has not been calculated in the QRA. 


Section 3.3.2 has been updated accordingly.  


10. Table 10 (scenario conditions) appears to be 


missing some pressure data. 


Apologies, this was an unnoticed issue generating 


the PDF – we have checked, and this issue has 


been rectified . 


11. Section 5.3 last paragraph “The probability of 


successful leak detection and automatic isolation 


of the pipe has been taken as 0.99, with a 


detection time of 30s”. What is the source for this 


data and where is it used in the analysis? 


Mitigation measures such as leak 


detection/isolation cannot be considered for the 


purposes of Land Use Planning, such modelling 


should always be conservative in nature and 


should not include the use of mitigatory factors 


such as detection systems.  


Detection / isolation is typically taken into account 


in risk studies, but as commented this has no 


impact in land use planning assessment. 


Detection / isolation has therefore been removed. 


12. Section 7.4 Effects of bunding– The meaning 


of this section is unclear, consider review of this 


content. 


Section 7.4 revised to clarify that the primary and 


second bunds are considered to contain all leaks, 


and that the maximum surface area of an 


associated pool fire is limited by the total area of 


the bunds. 


13. Section 7.4.3 refers to Regulations in Northern 


Ireland which are not relevant to this application 


are to be removed or amended to reflect relevant 


legislation in ROI. 


Revised accordingly.  


14. Section 7.4.4 refers to Transformer oil. Confirm 


whether this substance meets the criteria of a 


dangerous substance as set out in in Schedule 1 


of the COMAH Regulations 2015.  


As discussed in Section 7.1, whether the 


transformer oil meets the dangerous substance 


criteria is dependent on the specific type of oil 


used, which is not finalised at this point. The 


transformer oil has therefore, conservatively, 


been evaluated in the MATTE as a dangerous 


substance. 


15. Section 7.6 refers to “triple containment”, what 


does this mean? Provide further details.  


Revised accordingly. 


16. In Section 1.4 it states that there will be 


16,000m3 diesel stored at the site whilst in table 


7.2 it refers to11,500m3 diesel. Confirm which 


amount is correct and correct figure throughout 


document.    


While the total storage capacity of all the 5 tanks 


is 16,000 m3, the three-day tanks (~2,000 m3 


each) will normally be empty, so normally only 


11,500 cubic metres of distillate will be stored. But 


for conservative purposes in the QRA, a total 


inventory of 16,000 m3 of distillate is assumed as 


a worst-case scenario. Text in Section 1.4 revised 


to clarify. 
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3. National Parks and Wildlife Service (NPWS) 


The Applicant notes NPWS submission and welcomes all potential conditions from the Board. The 


Applicant will ensure any such conditions relating to terrestrial and marine biodiversity are met following 


any grant of permission for the Proposed Development by the Board.  


The Applicant’s response in relation to the loss of habitat from Annex 1 habitats Estuaries and Reefs 


associated with the construction, installation and operation of the proposed drainage outfall pipe are 


provided in Section 3.1. 


3.1 Loss of Annex 1 Habitat Estuaries and Reefs 


As detailed in Section 2.8.5 of the Natura Impact Statement (NIS) the installation of the drainage outfall, 


will result in temporary habitat loss of approximately 90m2 of Annex I habitat above the low water mark 


and 10m2 below the low water. Loss of Annex I habitat Estuaries habitat is estimated to be approximately 


100m2, while the loss of Reef habitat is approximately 65m2. Installation of the pipe will result in the loss 


of 0.000041% and 0.000030% of the Annex I habitats 1130 Estuaries and 1170 Reefs respectively.  


The approximate spatial extent of the habitat lost pending decommissioning is 0.000041% and 


0.000030% of the Annex I habitats 1130 Estuaries and 1170 Reefs, respectively (NIS Section 3.4.4). 


It is the Applicant’s view as outlined in Section 3.4.4.2.2 of the NIS, that the loss of Annex I habitats 


1130 Estuaries and 1170 Reefs habitat due to the installation of the drainage outflow pipe, relative to 


the total area of the habitats in the Special Area of Conservation (SAC) is negligible and will not give 


rise to negative impacts to the structure or functioning of the habitats. 


Furthermore, the intertidal and subtidal surveys did not observe any rare, protected or unusual species, 


and those observed are known to occur widely, it can be concluded that the loss of habitat of this 


magnitude will have no impact on the structure and functioning of these Annex 1 habitats. 


Finally, the Applicant would like to draw the attention of the Board to page 135 and page 208 of the 


Inspectors report with regards to ABP-311233-211, where the inspector stated in relation to habitat loss 


from the drainage outfall pipe that: 


 “The extent of loss is extremely limited relative to the extent of habitats within the estuary. 


Community types occurring within the habitats are not rare and occur widely. Subtidal species 


recorded are not rare, protected or unusual. Natural deposition of sediments and natural 


recolonisation of hard benthic surfaces by flora and fauna” (Page 135) 


 “Based on the evidence presented, I do not consider that the proposed development, occurring 


within this dynamic environment, will give rise to an adverse effect on the integrity of the Lower 


River Shannon Estuary cSAC as the loss of this very small amount of benthic habitat would not 


adversely impact on the ecological structure or function of the site or of the habitats and 


community complexes therein”. Conclusion:  “The loss of Annex I habitats 1130 Estuaries and 


1170 Reefs, arising from the development will not give rise to negative impacts to the 


 
1 https://www.pleanala.ie/anbordpleanala/media/abp/cases/reports/311/r311233.pdf  



https://www.pleanala.ie/anbordpleanala/media/abp/cases/reports/311/r311233.pdf





 Response to An Bord Pleanála letter dated 6th Sepember 2024     
   


 


 
Prepared for:  Shannon LNG Limited   
 


AECOM 
6 


 


functioning of the habitats, and will not result in adverse effects on the integrity of the cSAC or 


the Special Protection Areas (SPA).” (Page 208) 


3.2 River Shannon and River Fergus Estuaries SPA: Oil Pollution 
Prevention 


3.2.1 Nature of Spillage Containment for the tanker unloading station 


As detailed in Section 2.3.8.2 of Chapter 2 and Section 2.3 of the Appendix 2-5, Tertiary 


containment, bunding and associated pipework will be designed in accordance with EPA Guidance 


Note on Storage and Transfer of Materials for Scheduled Activities (2004). The tanks will be located 


in a bunded area, which will allow for either 110% of the largest tank within the bund or 25% of the 


total volume of substance within the bund, whichever is the larger, in accordance with CIRIA C736, 


Containment systems for the prevention of pollution: Secondary, tertiary and other measures for 


industrial and commercial premises, (CIRIA, 2014). 


Refer to planning drawing reference 198291-SS-A4114, which details the design of the containment 


for the fuel storage and pumping facility including the tanker unloading area.  


3.2.2 If there will be a rapid mechanism to close the presumed sluice between the 
pond and the stormwater outfall into the SPA in the event of a spillage entering 


the stormwater system 


Refer to Figure 2.14 of the Chapter 2, in the event of a fire or an oil spillage there is an automatic 


shut off valve located at the outlet of the firewater retention pond. The automatic shut-off valve is 


linked to the Site’s fire detection system can also be used in the event of an oil spillage.  


3.2.3 If equipment and materials to deter birds from landing in the pond will be 


available for immediate use in the unlikely event of an Oil Spillage 


The firewater retention pond will be lined with an appropriate liner to render it impermeable and will 


not develop aquatic vegetation. It will be located within a large industrial facility. In the absence of 


aquatic vegetation and given its location the pond will not attract significant numbers of birds 


including birds listed as conservation interests for River Shannon SAC and the River Fergus 


Estuaries SPA. Standard bird dispersal techniques may be used during operation to deter usage 


such as kites, scarers etc if required. However, the Applicant will ensure that equipment and 


materials to deter birds from landing in the pond will be available for immediate use in the unlikely 


event of an oil spillage. A designated member of staff will be assigned the task of ensuring that birds 


are moved away from the lagoon during an incident using standard bird scarers. Where longer term 


measures are required to prevent birds returning, the ecologist for the project will ensure that 


adequate medium to long term measures are implemented as required. 
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4. Transport Infrastructure Ireland (TII) 


The Applicant notes the Transport Infrastructure Ireland (TII) submission and welcomes all potential 


conditions proposed by the Board. The Applicant will ensure all conditions relating to Traffic and 


Transport are met following any grant of permission for the Proposed Development by the Board.  


Further clarity on the weight of the Heat Recovery Steam Generators (HRSG) and the Steam Gas 


Turbine (STG)-800 gas turbines are provided in the following subsections.  


4.1 TII 2.2 – Structures  


With reference to the expectational abnormal loads, the EIAR details a conservative weight for the STG 


component as being 238 tonnes, which represents an exceptional abnormal load as correctly stated by 


TII in their submission.  


Following recent conversations between the Applicant and their  Steam Turbine and HRSG suppliers, 


the Applicant has confirmed that the weight of each of the HRSG and STG will be below 150 tonnes.  


The EIAR states that they will be transported by a modular six axle and three axle trailers in combination 


pulled by tow bar on a standard four axle lorry. According to the Department of Transport, the maximum 


weight laden for an articulated vehicle having a total of six or more axles is 40t2. Therefore, the total 


weight of the STG component including, the weight of the modular six axle and three axle trailers in 


combination pulled by tow bar on a standard four axle lorry, will be 190 tonnes. Therefore, this would 


fall under definition of an abnormal load as defined by TII, which is between 46 and 200 tonnes.  


5. National Monument Services (NMS) 


The Applicant notes NMS submission and welcomes all potential conditions proposed by the Board. 


The Applicant will ensure all conditions relating to marine and terrestrial archaeology are met following 


any grant of permission for the Proposed Development by the Board.  


  


 
2 http://www.irha.ie/wp-content/uploads/2019/02/vehicle_weights__dimensions_limits.pdf 
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6. Submissions from An Taisce, Friends of the 


Environment, Gluaiseacht for Global Justice, 
Safety Before LNG, Not Here Not Anywhere, 
Future Generations Kerry, Melina & Christine 
Sharp & Michale Eversen.  


 
The Applicant appreciates the responses received and welcomes the opportunity to respond and 


address the matters raised.  


Submissions from An Taisce, Friends of the Environment, Gluaiseacht for Global Justice, Safety Before 


LNG, Not Here Not Anywhere, Future Generations Kerry, Melina & Christine Sharp & Michael Eversen 


overlap and are somewhat repeated in many cases. Therefore, the Applicant has responded with the 


key themes identified in these under the following headings: 


6.1 Obligations under the Climate Act 


The Climate Action Plan 2024 (CAP24), the National Long Term Climate Action Strategy, the National 


Adaptation Framework, relevant Sectoral Adaptation Plans and the National Climate Objective all 


support the project.  


Compliance with these polices is discussed in detail in Chapter 4 (Energy and Planning Policy) and 


Chapter 15 (Climate) of the EIAR and is not repeated here for brevity. While this response does not 


propose to present any new information, the matters raised in the submissions are addressed to direct 


to the appropriate and relevant part of the EIAR where these issues were considered 


These policies confirm that natural gas fired electricity generation will play an important role to 2030 


and beyond in supporting intermittent wind generation and allow the phase out of carbon-intensive coal 


and peat fossil fuel power plants to more sustainable lower carbon fuel sources.   


Nowhere in the Climate Action Plan (CAP) 24, the National Long Term Climate Action Strategy, the 


National Adaptation Framework, Sectoral Adaptation Plans or the National Climate Objective is there a 


policy to suggest that natural gas fired electricity generation is not required to 2030 and beyond.    


At a macro level, national long term climate action strategy requires the electrification of transport and 


heat which will lead to a significant increase in electricity demand. And with the closure of coal and peat 


power plants under the CAP 24, natural gas electricity remains as the only significant source of 


electricity when wind and solar power cannot meet demand. Gas-fired power generation will be required 


to meet almost all of Ireland’s electricity requirements on days of low wind.  


As discussed in Chapter 4 and Chapter 15 of the EIAR, the absence of the Proposed Development 


does not stop Ireland needing natural gas fired electricity for when the wind does not blow or the sun 


does not shine.  
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The electrical demand in periods where no renewable energy can be generated would just be satisfied 


via higher carbon less efficient power plants, such as the proposed emergency generation units such 


as the 150 MW oil fired unit in Tarbert and the Shannonbridge Power Plant 264 MW distillate diesel oil 


unit in West Offaly.  


For reference the Applicant’s Proposed Development is a highly efficient low carbon combined cycle 


power plant, where the carbon impact is much lower than an equivalent Open Cycle Gas Turbine 


(OCGT) design (Figure 15.1, Chapter 15 of the EIAR) and diesel fired emergency generation units (such 


as those, as identified from information in the public domain, currently under construction at Tarbert and 


operational at Shannonbridge).  


6.2 Carbon Budgets and Emission Reduction Obligations 


Compliance with Carbon Budgets and Emission Reduction obligations is set out in detail in Chapter 4 


(Energy and Planning Policy) and Chapter 15 (Climate) of the EIAR and is not repeated here in detail 


for brevity. While no new information needs to be presented, a brief summary conclusion is offered for 


ease of reference. Refer also to Section 4.2.15, Section 4.2.16, and Section 15.9 to 15.12 of the EIAR.  


A carbon budget represents the total amount of emissions that may be emitted in the State during a 


five-year period, measured in tonnes of carbon dioxide (CO2) equivalent. It is calculated on an economy-


wide basis.  


As part of its work, the Climate Change Advisory Council is responsible for proposing three five-year 


economy-wide carbon budgets, covering the periods 2021-2025, 2026-2030 and 2031-2035, to assist 


the State in achieving its national climate objectives and greenhouse gas emissions targets agreed by 


the European Union. 


The Climate Action Plan 2024 (CAP24) is the third annual update to Ireland’s Climate Action Plan. It is 


discussed in Section 4.2.3 of the EIAR. CAP24 was approved by Government on 20th December 2023.  


CAP24 builds upon CAP23 by refining and updating the measures and actions required to deliver the 


carbon budgets and sectoral emissions ceilings. The Plan provides a roadmap for taking decisive action 


to halve Ireland’s emissions by 2030 and reach net zero by no later than 2050, as committed to in the 


Climate Action and Low Carbon Development (Amendment) Act 2021. CAP24 notes: 


“Rapid delivery of flexible gas generation is needed at scale and in a timeframe to replace emissions 


from coal and oil generation as soon as possible to reduce impacts on the carbon budgets. The 


introduction of renewable gas generation into the grid is an important factor of ensuring a security of 


supply for Ireland’s electricity system”. 


The design of the Proposed Development have been chosen for its flexibility and efficiency. All future 


energy scenarios, show gas power plant being required in the period to 2050 and beyond. Given that it 


is accepted by all competent authorities that gas-fired generation will be required, there will be 


emissions in aggregate from power plant operating in the Single Electricity Market regardless of which 


individual plant generates the emissions.  
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The operation of the Single Electricity Market, which takes into account the cost of emissions under the 


EU Emissions Trading Scheme3, dictates that the most efficient and least emitting plant will be 


dispatched first for energy generation and system stability purpose. The efficiency of the Proposed 


Development combined with its ability to operate at a low minimum generation capacity means that the 


Proposed Development (CCGT) will be dispatched ahead of a less efficient OCGT power plant, as it 


will provide lower direct emissions and also provide system inertia (and other system services) at a 


lower output allowing for higher instantaneous renewable (non-synchronous) generation that would 


otherwise be the case if the Proposed Development was not developed4.  


In summary, the Proposed Development is compliant with carbon budgets and emission reduction 


obligations.  


6.3 Operational Life and Construction Timeframe 


The need for gas fired generation up to 2050, and beyond, is clearly set out in Chapter 4 of the EIAR 


and is not repeated here for brevity. No new information needs to be presented.  


Currently, policies do not forecast beyond 2050, but regardless of forecasts, renewable generation will 


remain intermittent. The wind does not blow, and the sun does not shine 100% of the time. The Applicant 


foresees the need for the Proposed Development post 2050. For this reason, an operational life of 25 


years was selected.   


Future policy and legislation between now and 2050 may impose additional requirements on the 


Proposed Development. If this is the case, then the Applicant will, in accordance with industry planning 


requirements, seek planning permission for any additional technology as required.   


6.4 University College Cork (UCC) Research, McMullin et al, “Lock In” 


Reference is made in submissions to UCC research and McMullin et al , which seems to suggest that 


as more renewable penetration is built, the existing natural gas infrastructure (pipeline and power 


 
3 EirGrid is part of the EirGrid Group who, through the Single Electricity Market Operator (SEMO), is responsible for the operation of the Single 


Electricity Market (SEM). SEM is the all-island wholesale electricity market. As the TSO, EirGrid plays a vital role in the operation of the SEM. 


EirGrid’s electricity forecasts are used to ensure that there is sufficient generation capacity to meet electricity demand at  all times of the day. The 


dispatch of the Power Plant will be controlled by SEMO. Dispatch under the I-SEM is determined by economic merit as well as the requirements of 


the grid and EirGrid are obliged to dispatch based on economic merit. As all power production requires the producer to purchase the necessary 


emissions allowances under the ETS, the cost of emissions as per the ETS is reflected in the price of power and therefore in dispatch (i.e. plants 


which are less carbon efficient will have higher costs and be lower in the economic merit order). Plants are required under t he balancing market 


principles code of practice to reflect the cost of carbon in their bidding prices which ensure the I -SEM arrangements reflect carbon efficiency as a 


part of the overall dispatch of plants (SEM Committee, 2017). 


 
4 As the level of renewable generation on the system at any one time increases, thermal power plant has their dispatch quantiti es decreased by 


EirGrid to facilitate the output of the renewable power plants. However, a certain number of dispatchable plants mu st remain on the system to 


provide the services mentioned above. ‘Positioning’ is when the grid operator keeps a power plant running so as to be on stan dby to provide these 


services to the grid operators in real time. This is a vital process for grid stability; however, with inflexible power plants it can lead to larger than 


necessary power plants being positioned. This causes increased emissions, increased curtailment of renewables (to make room f or the positioned 


power plant) and increased costs.  
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plants) will have sunk costs that will need to be paid for regardless of use, and this then may present a 


barrier to decarbonisation.  


An Taisce summarise the point by noting, “favouring conventional power plants at the expense of 


investment in clean fuels exacerbates the fossil gas lock in problem and elevates the risk of stranded 


assets”. 


An Taisce and others present this concern as a “Lock in” of fossil fuels. It is noted that “lock in” is not 


defined within the submissions received or within any recognised economic textbook or government 


policy.  


The submissions infer that academic research is suggesting that building a merchant power plant 


confers an enduring and indefinite obligation on the state. This is not the case.  


The power plant is a private merchant plant, and the State is not underwriting the investment. When the 


power plant is no longer needed it will be decommissioned. This is clearly discussed in the EIAR. 


Section 15.8.1.2 Operational Phase GHG Emissions of the EIAR states that the power plant will only 


operate when dispatched by the Grid operator and only after renewables are despatched first. 


Finally, it should be noted that electrical demand sets supply. The presence, or absence, of supply (i.e. 


power plants) does not impact demand.  


6.5 Major Adverse Climate Impact 


Mitigation measures for the Proposed Development are adequately set out in Chapter 15 of the EIAR. 


These mitigation measures are not repeated here for brevity. No new information is presented. As 


detailed in Section 15.2 Chapter 15, emissions from the Proposed Development will equate to around 


2.8% of Ireland’s carbon allowance in 2030, a major adverse impact, however without the supply of 


dispatchable energy from gas fired power stations to support the wider decarbonisation of the economy, 


these reduction targets may not be met. Furthermore, direct operational emissions from the Proposed 


Development will be covered by the EU ETS. 


A number of embedded mitigation measures have been developed through the design process to 


reduce GHG emissions throughout its design life including measures to reduce energy and material 


consumption. Further, in the future it is likely that the Proposed Development may be transitioned from 


a natural gas to a hydrogen-powered facility which would substantially reduce GHG emissions and aid 


the further decarbonisation of the national grid. Any future operation on hydrogen will require a future 


planning application, which is specifically noted in the EIAR 


6.6 Fugitive Emissions and Methane Leakage 


An Taisce and others suggest that fugitive emissions of methane have not been assessed because of 


the content of Table 15-2 of the EIAR.  


While there is a lacuna in the text of Table 15-2, the Applicant confirms for completeness that fugitive 


emissions were included in the assessment, as evidenced in Table 15-19, where the fugitive emissions 


are calculated and reported.  
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Table 15-19 clearly shows that Well to Tank (WTT) emissions (also labelled as Fuel and Energy-Related 


Activities) have been included within the assessment, contributing c. 7% of total operational emissions.  


WTT emissions include those resulting from venting, flaring and estimated methane leakage within the 


overall supply chain. Fugitive emissions of methane, therefore, have been considered within the 


assessment. 


It is also important to differentiate between fugitive emissions from the upstream natural gas supply 


chain and those within the Proposed Development itself. Upstream fugitive emissions are included 


within the wider WTT emissions and are reported in Table 15-9 and fall under Scope 3.  


Fugitive emissions within the Proposed Development would fall under Scope 1, and these emissions 


are de minimis and not expected. 


Scope 1 fugitive emissions of methane within the development are de minimis and not expected for the 


following reasons 
  


1.      As noted in Chapter 1 of the EIAR, equipment specifications of the Proposed 


Development are such that it will be required to operate under an IE Licence, to submit annual 


environmental information and emissions reports to the EPA, and to surrender sufficient EU 


Allowances to cover its annual emissions under the terms of the EU Emissions Trading System 


(ETS).  


2.      The Proposed Development will also be classified as a Lower Tier Control of Major 


Accidents Hazards (COMAH) Establishment. The Site will therefore need a licence to operate 


from the HSA. The HSA licence will require us to operate the facility in a safe and compliant 


manner and eliminate any leaks.   


3.      As noted in Chapter 2, the Site will have an Integrated Control and Safety System (ICCS) 


system. The ICSS will be a distributed control system that will provide process control, fire and 


gas detection, event logging, and emergency shutdown (ESD) functions. Any methane leakage 


in any part of the Proposed Development (Power Plant) will be detected and will activate the 


Fire and Gas System (FGS), Process Safety System (PSS) and / or ESD systems accordingly, 


and the emission stopped. 


4.      Natural gas (methane) within the site will be odourised which is detectable at parts per 


billion level. Any fugitive emission will be instantly detected and stopped.  


In conclusion, fugitive emissions were included in the assessment, as evidenced in Table 15-19, where 


the fugitive emissions are calculated and reported. Fugitive emissions within the facility are de minimis. 
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6.7 Cumulative Impacts and Project Splitting 


Chapter 1 of the EIAR notes the following:  


“The Masterplan for the Shannon Technology and Energy Park (STEP) will integrate the 


Proposed Development and a (future) Strategic Gas Reserve Facility and a (future) Data Centre 


Campus. Note – The Strategic Gas Reserve Facility and Data Centre Campus is not included 


in this application and will therefore be subject to a separate planning application. It is important 


to note the STEP Power Plant (the Proposed Development) is not functionally dependent on 


the Strategic Gas Reserve Facility or the Data Centre, i.e. the Power Plant can and will operate 


without the Strategic Gas Reserve Facility or Data Centre”.  


The overall Shannon Technology and Energy Park (STEP) is required to be approved by means of a 


series of applications. This is not the same as a deliberate splitting of a large project. In fact, it is 


important to note than an EIAR either has been (i.e. in respect of the 220kV Grid Connection, application 


currently pending before the Board), or will (i.e. in respect of the Strategic Gas Reserve Facility and 


Data Centre Campus, subject to future planning applications) be prepared to cover every element of 


the overall STEP project. All of the relevant impacts have been fully assessed and the EIA processes 


followed are fully in accordance with the EIA Directive and transposing legislation in Ireland. Therefore, 


no project splitting or failure to assess cumulative impacts arises if each part of the masterplan 


development is subject to the EIA Directive.  


The assessment of greenhouse gas emissions in Chapter 15 specifically referred to in An Taisce’s 


submission, has been undertaken following best practice guidance from the Institute of Environmental 


Management and Assessment (IEMA) (Assessing GHG emissions and evaluating their Significance, 


2nd version 2022). IEMA states that all global cumulative GHG sources are relevant to the effect on 


climate change, and this should be taken into account in defining the receptor (the atmospheric 


concentration of GHGs) as being of high sensitivity to further emissions. 


As such, IEMA goes on to state that 'Effects of GHG emissions from specific cumulative projects 


therefore in general should not be individually assessed, as there is no basis for selecting any particular 


(or more than one) cumulative project that has GHG emissions for assessment over any other.' 


Following this guidance, it was therefore deemed not necessary nor appropriate to consider cumulative 


impacts from developments being brought forward under separate planning applications.  


Furthermore, the assessment considers the impact of GHG emissions from the Proposed Development 


on Ireland meeting its national carbon budgets and targets. In doing so this assessment, it is considered 


inherently cumulative as it considered emissions from the Proposed Development in context of Ireland 


as a whole. 


6.8 Feasibility of Hydrogen Transition 


The concern about using hydrogen as a sustainability measure in this application is premature. The 


Applicant is not proposing the use of hydrogen as a sustainability measure in this application. The 


Applicant is not seeking planning permission to operate under hydrogen in this application. The EIAR 


considers the Proposed Development operating on natural gas only. Any future operation on hydrogen 


will require a future planning application, which is specifically noted in the EIAR. However as stated in 
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Section 2.1 of Chapter 1, the Applicant notes that the Proposed Development has the capability to 


operate at a 50% blend of hydrogen by design, offering the potential for the Proposed Development to 


become even more efficient in emission terms over the period to 2050. For reference, the Applicants 


485MW Power Plant at Long Ridge, Ohio is the first purpose-built hydrogen-burning power plant in the 


United States (US). The plant is burning between 15-20% hydrogen initially, with the capability to 


transition to 100% hydrogen over time. The intention, over time, is for the Proposed Development to 


match this, when the required policies and supply chains for hydrogen are implemented.  


The commitment to the transition to hydrogen is demonstrated by the Applicant and its business 


objectives on a global scale where it is currently constructing a 120MW electrolyser plant near 


Beaumont, Texas. This is expected to be the largest such facility in the US5. 


6.9 Decarbonisation Renewables vs Emission Reduction 


An Taisce suggest that the key to decarbonisation is emissions reduction and not renewables 


penetration. The Applicant agrees with An Taisce in this qualitative statement. As described in this RFI 


and the EIAR, the Proposed Development will have significantly lower emissions than other power 


plants due to its CCGT efficiency and low carbon natural gas fuel, i.e. by displacing higher carbon power 


plants the Proposed Development will be a significant emissions reducing project. 


Of course, as described in Chapter 15, the Proposed Development will only be operated by the grid 


operator to support wind generation. It will never compete with wind generation.  


In summary, the Proposed Development is in full compliance, and is indeed called for, by all relevant 


climate action polices as clearly set out in Chapter 4 of the EIAR. These reasons are not repeated here 


for brevity. No new information is presented.  


6.10  Pipeline Planning Permission 


By decision dated 17 February 2009, the Board granted approval to the Applicant Shannon LNG for a 


26km gas pipeline between Ralappane, County Kerry, and Leahy’s, County Limerick, under section 


182D of the Planning and Development Act, 2000 (as amended) Board Ref. PL08.GA0003. The pipeline 


approval under section 182D is for indefinite duration. 


6.11 Impacts to Lower River Shannon  


The claim that the impact of the warm water discharged was not assessed is incorrect.  


As detailed Appendix 3 of the NIS Hydrodynamic and dispersion modelling assessment was 


undertaken. As part of this study, a computer based hydrodynamic and water quality model Telemac 


was used to assess the potential changes in water quality and temperature in the receiving waters from 


the heated water discharges from the outfall pipe. Section 3.7 states that: 


 


“The Heated discharge from the processed waters was modelled at 28oC above ambient with 


the ambient at 12oC.  The maximum and mean temperature envelopes are presented in Figures 


13 and 14 over a full 15-day spring-neap-spring tidal period. These plots show a very local rise 


 
5 https://ir.newfortressenergy.com/news-releases/news-release-details/nfe-enters-agreement-plug-power-120-mw-green-
hydrogen-plant-gulf 
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in temperature at the outfall site having a maximum increase of 0.9135oC and a mean increase 


at the outfall site of 0.069oC. The maximum temperature increase reduces within 100m of the 


discharge point to 0.171oC which is an insignificant impact. Plume rises and mixes in the water 


column due to a lower density than the receiving waters. At the outfall site, the maximum 


temperature occurs at the sea bed but within a short distance, the plume is well mixed 


vertically.” 


6.12 An Taisce 7.1 – Impact on Breeding Birds  


The conservation objectives for the River Shannon and River Fergus Estuaries (NPWS 2012), largely 


relates to  wintering birds. One species i.e., Cormorant, has conservation objectives associated with 


wintering and breeding. As in noted in Appendix 7B.3 Estuarine bird report of the NIS 


 


It is noted Cormorant is listed as a breeding and wintering Special Conservation Interests (SCI) for the 


River Shannon and River Fergus Estuaries SPA. No signs of breeding Cormorant were recorded at the 


Proposed Development site and no trees suitable for use as Cormorant roosts or nesting sites were 


recorded within the Proposed Development site boundary.  


There are no other SCI species which are listed as breeding SCI species within the River Shannon and 


River Fergus Estuary SPA. While the breeding populations of the other four species listed in the 


submission i.e., Golden Plover, Dunlin, Lapwing and Ringed Plover are threated, the breeding status of 


these species is not relevant to the conservation objectives of the River Shannon and River Fergus 


Estuary SPA. As is detailed in Appendix 7B.2 of the EIAR, breeding bird surveys were carried out in 


2019/2020 and in 2023. No breeding SCI species were recorded within the Proposed Development site 


during these breeding bird surveys. Ringed Plover were recorded along the shoreline to the southwest 


of Knockfinglas Point during the breeding surveys (over 500m west of the Proposed Development site). 


However, no confirmed breeding was recorded.    


 


The submission from An Taisce notes that 42 species of birds were recorded over a two year survey 


period. As illustrated in Figure 3.47 and detailed in section 3.3.4.1 of the NIS, this survey area covered 


over 4.5km of coastline extending east and west from the Proposed Development site. The NIS includes 


details on the peak numbers of birds recorded from each of the vantage points (six vantage points) 


along this stretch of the Shannon Estuary and describes the types of habitats visible from each vantage 


point. Further detail on bird surveys and results are included in the Appendix 7B.3 Estuarine bird 


report which accompanies the NIS. As illustrated in Figure 3.47, Point B and Point C overlook the 


Proposed Development site as well as the shoreline to the east and west of the Site. Overall low 


numbers of birds were recorded from Point B and Point C throughout the winter and summer surveys. 


Peak numbers of birds recorded are discussed within Section 3.3.4.1 of the NIS as follows: 


 
Point B is located at Knockfinglas Point to the west of the Proposed Development site. Low numbers of 


gulls, diving birds, and waders were recorded here during both low and high tide surveys. Peak bird 


numbers at this site were 65 black-headed gulls (13/01/22), 40 light-bellied brent goose (19/03/22), 15 


herring gull (17/12/21) and 12 cormorant (17/12/21). All other species were recorded in low numbers. 
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SCI wading birds/waterfowl i.e., curlew (peak number six), redshank (peak number one), shelduck 


(peak number two), wigeon (peak number seven) and ringed plover (peak number four).  


Point C is located at Ardmore Point to the east of the Proposed Development site boundary. This 


overlooks slightly deeper waters than the other survey points with limited intertidal habitats. Gull and 


divers were regularly recorded at this site, albeit in small numbers. A mixed flock of gulls including 300 


black-headed gull was recorded in November 2022. Few SCI waders were recorded here, likely due to 


the limited foraging habitat present; curlew (peak number 10), lapwing (peak number four). Small 


numbers of SCI duck species i.e., wigeon (peak number 12), were recorded here at low tide.  


 


The following summary of these results is included in Section 3.3.4.1 of the NIS 


 


With the exception of black-headed gull, bird numbers foraging in the Shannon Estuary to the north of 


the Proposed Development site are low. This reflects the lack of suitable intertidal foraging habitat in 


this area, which is largely confined to a small stretch of gravel/shingle shore and subtidal waters . Small 


numbers of conservation feature bird species were recorded within 500m of the Proposed Development 


site during winter and summer bird counts. Curlew were recorded foraging on wet grassland habitat 


near Knockfinglas Point (Point A, Beach and Lagoon), to the west of the Proposed Development site. 


No terrestrial foraging conservation feature bird species were recorded within the Proposed 


Development site boundary. While there are small areas of wet grassland within the western section of 


the Proposed Development site, no terrestrial foraging SCI waders were recorded in this area.  


These results support previous studies along this section of the Shannon Estuary by I-WeBS, NPWS 


and MKO as well as survey for the applicant in 2006/2007, 2011/2012 and 2018-2020 which found small 


numbers of SCI birds along the shoreline bordering the Proposed Development site (See Appendix 


7B.3 for details).  


 


The following text is noted in the NIS with regards to blasting operations.  


 


All blasting locations are confined to the onshore habitats and significant noise will dissipate quickly 


outside the immediate works area. Proposed blasting locations are located at the east of the Proposed 


Development site. It is understood that no more than one blast per day are envisaged and blasting 


vibration limits will be achieved by limiting the Maximum Instantaneous Charge (MIC) used in the 


blasting process. There are no blasting locations within the SAC or SPA and the blasting areas at the 


east of the Site are a considerable distance from areas used by conservation feature birds and otter.  


According to Cutts et al. (2013), a single sudden sound such as blasting will generally cause more 


disturbance than a constant or regular noise regardless of noise level. The typical response would be 


for birds to move away from affected areas to less disturbed areas. Birds that remain in the affected 


area may not forage effectively and this may impact on survival and foraging rates. It is noted that a 


range of measures will be adopted during the blasting stage of the construction phase to minimise the 


impact of air overpressure as far as practicable. Given the distance from sensitive receptors, 


overpressure and vibration impacts from blasting will not be significant. While blasting noise during 
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construction may lead to significant noise in some terrestrial areas of the proposed development site 


and temporarily displace small numbers of birds from the adjacent lands, given the temporary nature of 


blasting and the distribution of conservation feature species in the vicinity of the site, no significant 


impact on the distribution or numbers of conservation interest species within the Lower River Shannon 


SAC or River Shannon and River Fergus Estuaries SPA will occur.  


While it is noted that different species will have different responses to noise/disturbance, in the case of 


blasting it is noted that birds are likely to move away from affected areas. However, given the small 


numbers of birds using the shoreline adjoining the Proposed Development site and the temporary 


nature of blasting works there is no potential for significant disturbance effects to any SCI species within 


the River Shannon and River Fergus Estuaries SPA.  


 


As it noted in Section 3.6.4, Blasting vibration limits will be achieved by limiting the MIC based on the 


results of trial blasts carried out in accordance with the procedure detailed in BS6472.  


 


In addition to this, and in line with best practice, construction noise will be monitored throughout the 


construction process as detailed in Section 3.6.4 of the NIS. 


6.13 An Taisce 8.0 – Visual and Light Pollution 


The potential impacts from lighting could potentially impact on nocturnal fauna such as otter, bats, night 


foraging/roosting birds. Chapter 7B of the EIAR assesses the potential impacts of increased 


construction and operational lighting on a range of faunal species. Mitigation measures have been 


specified during construction and operation to minimise the impacts on lighting and as detailed in the 


EIAR. Lighting levels will meet national and international engineering standards as a minimum. Light 


spillage will be largely confined to the lands in the immediate vicinity of the power plant. Modelling of 


light spillage from the power plant shows that light spillage onto the estuary during operation will be 


negligible i.e. largely 0.0lux to 0.6lux. 


 


6.14 Proposed LNG Terminal 


ABP Ref No. ABP-311233-21 for a 10-year permission for a Strategic Infrastructure Development (SID) 


comprising a power plant, battery energy storage system, regasification unit, jetty and onshore receiving 


facilities, and an AGI, which was refused by An Bord Pleanála (ABP) (“the Board”) on 15th September 


2023 and is currently subject to Judicial Review proceedings. Therefore, the applicant will not be 


commenting further on this point made by FOE.  


In response to the Energy Security Review Package a pre-application was submitted to ABP on 8th 


March 2024, and a request for a pre-application consultation meeting is pending from the Board. The 


Proposed STEP Strategic Gas Reserve Facility (APB-319245-24) will include onshore facilities, jetty 


and FSRU which will extend into the Shannon Estuary at the north-east corner of the Site.   
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6.15 Alternative Locations not considered 


Annex IV of the EIA Directive requires the developer to include a description of reasonable alternatives, 


however the obligation is to only consider reasonable alternatives, therefore excluding unreasonable 


alternatives i.e., that technically or economically unfeasible. For this reason, the Tarbert Ballylongford 


Landbank was the only suitable location to accommodate the Proposed Development.  


As detailed in Chapter 3 of the EIAR, the Tarbert Ballylongford Landbank a suitable location to 


accommodate and safely operate the Proposed Development because the location offers the following:   


• A large unoccupied landbank on the coast which is zoned for industrial purposes.  


• Under the Kerry County Development Plan (CDP) 2022-2028, the Site of the Proposed 


Development is part of 430.6 hectares (ha) of land which are zoned as a Strategic Development 


Location (SDL). This SDL is recognised in the CDP for its potential as an Energy Hub and for 


industrial development at a regional and national level.  


• The Site is located in one of nine strategic development locations identified in the Strategic 


Integrated Framework (SIFP): ‘Strategic Development Location H: Tarbert-Ballylongford land 


bank, Ballylongford’.  


• The Shannon Estuary Economic Taskforce recommendation that electricity generation would 


be a significant strategic investment in the North Kerry / West Limerick region.  


• Access to high-capacity gas transmission network (i.e., the 26km Shannon Natural Gas 


Pipeline has already been permitted).   


• The ability to get a high voltage export grid connection offer within the generation capacity 


shortfall time window.  


• Access to high-capacity electricity grid (220kV or higher) that can export 600MW without undue 


system constraint.   


Furthermore, the technology chosen requires suitable available land of sufficient dimensions and also 


requires a main fuel supply and an electricity grid connection and therefore why an interest in the 


existing site. Non-environmental factors can have equal or overriding importance including the project 


economics, land availability, engineering feasibility or planning considerations.   


6.16 Flow direction of the pipeline 


Several submissions have sought clarity on the description of the Above Ground Installation (AGI) in 


the site notice. The Applicant notes that the site notice states that “the AGI will facilitate the import of 


natural gas to the national gas transmission network”. [emphasis added].  


 For completeness and in full, Section 3 of the site notice reads as follows.  


 “3.0 A proposed Above Ground Installation (AGI) to include: 
─ 2no. single-storey chromatograph buildings (approximately 14.19m2 and 
approximately 2.7m in height each);  
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─ 1no. single-storey control & instrumentation building (approximately 186.7m2 and 
approximately 4.29m in height); 
─ 1no. single-storey metering building (approximately 480m2 and approximately 
5.175m in height); aecom.com 3/5  
─ 5no. single-storey boiler unit buildings (approximately 42.24m2 and approximately 
8m in height each);  
─ 1no. single-storey regulator building (approximately 243.6m2 and approximately 
5.27m in height);  
─ 1no. single-storey generator kiosk building (approximately 60.72m2 and 
approximately 3.25m in height);  
─ The following ancillary structures: heat exchangers; filtering; reverse flow valve 
arrangement; pig trap; and fuel gas let down units.  


The AGI will facilitate the import of natural gas to the national gas transmission network via the 
already consented 26km Shannon Pipeline (ABP Reg. Ref. PL08.GA0003 and PL08.DA0003).” 


  
But Section 2.3 of the EIAR Chapter 2 clearly clarifies that “The fuel supply to the Proposed 


Development will be from the gas grid through the Above Ground Installation connection (AGI)” 


[emphasis added]. 


And Section 2.9.2 (Fuel Supply) of the EIAR also clearly clarifies that “As outlined in Section 2.3.1.6, 


the fuel supply to the Proposed Development will be from the gas grid through the AGI. The 


Proposed Development will use approximately 25.5 GW per day of natural gas when operating at full 


capacity” [emphasis added]. 


And more generally, the description of the Proposed Development throughout the Site Notice, EIAR, 


NIS and drawings, clearly describe and indicate that the power plant will be fuelled by natural gas 


supplied from the GNI natural gas network to the power plant via the AGI.   


 



https://url.us.m.mimecastprotect.com/s/pUiRCM8XDVh6PoyxTwfEC8De23?domain=2.3.1.6
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Executive Summary 


New Fortress Energy plans to construct a 600 MW power plant on Tarbert Ballylongford Landbank in the Kerry 


County Council Development Plant 2022-2028. 


The STEP Power Plant consist of: 


• A power plant, with different trains, with a total production capacity of 600 MW; 


• Liquid fuel storage as power plant backup for production and the facilities needed to receive it; and, 


• An above Ground Installation (AGI) accommodating valves and control equipment to receive the natural 


gas from pipeline. 


The Irish Health and Safety Authority (HSA) is the statutory body providing technical land-use planning (TLUP) advice 


in Ireland, which it does at the request of a planning authority. Its policy on TLUP under the Seveso-III Directive [1] 


is presented in the document Guidance on technical land-use planning advice for planning authorities and COMAH 


establishment operators [2]. This document provides a clear guidance for the elaboration of a QRA for land use 


planning, defining scenario frequencies and modelling parameters, with emphasis in a risk-based approach. It 


identifies sector types and explains for each sector, the nature of accidents that will be considered, along with the 


scientific approach to estimate the likelihood of those accidents occurring. This enables lines of equal risk (isorisk 


contours) to be drawn on a map of the establishment and the surrounding area, defining three risk zones. 


Subsequently, based on the risk level, more or less intensive / extensive developments are allowed, with a decreasing 


likelihood of being advised against undertaking such developments as the risk decreases across the zones. The 


QRA conducted according to the HSA guidelines. 


The QRA evaluates risk zones surrounding and due to the power plant and the diesel storage. With this aim, a 


comprehensive quantitative risk assessment (QRA) of the proposed Shannon Technology and Energy Park (STEP) 


600 MW Power generation Combined Cycle Gas Turbine (CCGT) plant and the diesel storage unit has been 


conducted. The QRA has used the suite of models incorporated into the DNV SAFETI software (version 8.9). SAFETI 


is a comprehensive hazard and risk analysis software tool for all stages of design and operation. 


The QRA evaluates risk to personnel associate with release from: 


• The diesel storage unit; 


• The AGI; 


• The onsite piping; and, 


• The power generation Combined Cycle gas Turbine (CCGT) Plant. 


The following risks are evaluated: 


• Individual risk of fatality contours; 


• The individual risk at the nearest residential property;  


• Societal risk FN curves for members of the public; and, 


• The Societal risk Expectation Value (EV) for members of the public. 
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The conclusions drawn from the results are as follows: 


• Comparing the QRA results against land use planning criteria shows there are no incompatible land uses in 


any of the three LUP zones; 


• The individual risk at the nearest residential property is negligible; 


• The societal risk has not been calculated as none of the populated areas are in the scope of the risk 


curves; 


• The Expectation Value for members of the public is 0, as no lethality is expected in the populated areas 


near to the site.  
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1 Introduction 


1.1 Project Background 


New Fortress Energy plans to construct a 600 MW power plant on Tarbert Ballylongford Landbank in the Kerry 


County Council Development Plant 2022-2028. 


The STEP Power Plant consist of: 


• A power plant, with different trains, with a total production capacity of 600 MW; 


• Liquid fuel storage as power plant backup for production and the facilities needed to receive it; 


• An above Ground Installation (AGI) accommodating valves and control equipment to receive the natural 


gas from pipeline; and, 


 


1.2 Objectives and Scope 


This QRA evaluates risk to personnel (on-site and off-site) in relation to the power plant, the AGI and the diesel 


storage unit. The QRA was conducted in accordance with HSA guidelines, focusing solely on land-use 


considerations. 


 


1.3 Location and Surroundings 


As stated above, STEP is planned for the south bank of the Shannon estuary between Tarbert and Ballylongford in 


County Kerry, Ireland; this location is shown in Figure 1 (marked in red). 


The STEP is to be located on a circa 603-acre site on the Shannon Estuary at Ralappane, between Tarbert and 


Ballylongford in Co. Kerry and accessed off the existing L-1010 (Coast Road).  


The Kerry County Development Plan 2022-2028 has zoned the site ‘Industry’ as part of the Tarbert/Ballylongford 


Land Bank, and more specifically for marine related industry and compatible industries requiring deep water access.  


Figure 2 provides an overview of the site. 
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Figure 1 Site Location with indication of the COMAH Establishment boundary 


 


Figure 2 Proposed Site Overview 
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The location offers the following: 


• A large unoccupied landbank on the coast which is zoned for industrial purposes adjacent to the 


foreshore; 


• Access to high-capacity gas transmission system that can receive up to 800 mmscf/d;  


• The ability to get a high voltage export grid connection offer within the generation capacity shortfall time 


window1; and 


• Access to high-capacity electricity grid (220 kV or higher) that can export 600 MW without undue system 


constraint.  


1.4 Site Summary 


1.4.1 Power Plant 


The proposed Power Plant will comprise of: 


• A flexible modular power plant design with up to three (3) blocks of Combined Cycle Gas Turbines 


(CCGT), each block with a capacity of circa 200 MW for a total installed capacity of up to 600 MW. The 


multishaft arrangement of the power plant provides fast acting response with very low minimum stable 


generation and is ideally suited to support increased intermittent renewable generation. Each block shall 


comprise of two (2) gas turbine generators, two (2) heat recovery steam generator and one (1) steam 


turbine generator and an air-cooled condenser. 


• A 120 MW for 1 hour (120 MWhr) Battery Energy Storage System (BESS). Due to its very fast response, 


the BESS supports intermittent renewable generation. 


• High voltage 220 kV Substation;  


• Auxiliary Boiler, powered by natural gas;  


• Raw water treatment building;  


• Firewater storage tanks and fire water pumps;  


• Fuel storage consisting of five diesel tanks, two holding tanks and 3 day tanks, with a total capacity of 


16,000m3 2; and, 


• Ancillary buildings.  


1.4.2 AGI 


The AGI will comprise of:  


• Pig-trap (Bi-directional); 


• Filtration; 


• Fuel gas heaters/ heat exchangers and associated fuel gas skid;  


 
1 An application to connect to the national electrical transmission network via this 220 kV connection was submitted to EirGrid in 


September 2020. A Connection Agreement for a 600 MW Maximum Export Connection (MEC) was executed with EirGrid in 
14th April 2023. 


2 While the total storage capacity of all the 5 tanks is 16,000 m3. Some are day tanks and are normally empty. Only 11,500 m3 


of distillate in total will be stored in the secondary fuel storage system. However, conservatively the QRA accounts for the 
maximum storage capacity of 16,000m3. 
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• Metering equipment located in a Metering Building; 


• Gas pressure regulation system located in a Regulator Building; 


• Gas chromatographs/ Chromatograph Building;  


• Generator Kiosk; and  


• Control and Instrumentation building. 


 


1.5 Hazardous Substances 


Hazardous substances present in the power plant were identified during the MATTE preparation. Materials subject 


to control under COMAH regulations identified are presented in Table 1. 


Table 1 Substances subject to control under COMAH regulations in the power plant 


Substance 


Natural gas 


Diesel 


Transformer oil 


Cleaning materials, laboratory chemicals and paints 


The QRA focuses only on accidents involving hazardous substances in quantities that are expected to lead to offsite 


impacts, which, in the power plant, are natural gas and diesel. Consequently, the scope of the study is limited to 


areas where these substances are present. The following sections presents the properties and the hazards related 


to natural gas and diesel. 


1.5.1 Properties of Natural Gas 


Natural gas is a mixture of low molecular weight (typically ≤ C4) hydrocarbons (predominantly methane), and in the 


present study it has been modelled as pure methane as only a very small fraction of the product stream will be 


heavier hydrocarbons. Physical properties for methane are provided in Table 2. 


Table 2 Properties of methane [6] 


Property Value 


Chemical Formula CH4 


CAS Number 74-82-8 


Appearance at 20°C Colourless Gas 


Atmospheric Boiling Point (°C) -161.5 


Melting Point (°C) -182.5 


Liquid Specific Gravity 0.422 


Vapour Density (air = 1) 0.55 


Lower Flammable Limit (vol %) 5 


Upper Flammable Limit (vol %) 15 


Flash Point (°C) -188 
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Property Value 


Auto Ignition Temperature (°C) 595 


Long Term Exposure Limit N/A 


LD50 N/A 


Eco-toxicity Unlikely to cause adverse effects 


Degradability Disperses rapidly 


1.5.2 Hazards of Natural Gas 


The principal hazards of natural gas result from its: 


• Flammability; and, 


• vapour dispersion characteristics. 


Natural gas is flammable when mixed in air at concentrations from 5 to 15% (volume basis).  


The possible outcomes after a release of natural gas are a jet fire if an immediate ignition occurs and a flash fire or 


explosion if a delayed ignition occurs. These outcomes are shown in Figure 3. 


 


Figure 3 Event tree for a continuous release of a flammable gas (source: BEVI [3]) 


The description of the possible outcomes is presented below. 


Jet fire 


If natural gas is released from storage tanks, piping or pressurized equipment, it will form a gas jet that entrains and 


mixes with the ambient air. If the material encounters an ignition source while it is within the flammable range, it may 


result in a jet fire. Such fires have the potential to cause severe damage, but associated consequences are highly 


dependent on the direction of release (i.e. not omni-directional). 


Flash Fire 


When natural gas is released to the atmosphere, a vapour cloud forms and disperses (mixing with air as it does so). 


If the resultant vapour cloud is ignited before the cloud is diluted below its LFL, a flash fire may occur. The combustion 


normally occurs within only portions of the vapour cloud (where mixed with air in flammable concentrations), rather 
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than the entire cloud. A flash fire may burn back to the release point, resulting in a jet fire but is unlikely to generate 


damaging overpressures (explode) when unconfined. 


Explosions 


If some confinement is present when a natural gas vapour cloud ignites, it can produce damaging overpressures. 


Areas congested with equipment and structures can facilitate damaging overpressures if a vapour cloud is ignited 


within such an area. For example, if a vapour cloud infiltrates a process plant area with various vessels, structures, 


and piping and the cloud ignites, the portion of the cloud within that congested area may generate damaging 


overpressures.  


If no ignition point is present, the flammable cloud will ultimately disperse with no effects.  


1.5.3 Properties of Diesel 


Diesel is used as an alternative fuel for the power plant. While it won’t be used regularly, two separate tests will be 


conducted annually. Diesel fuel is defined as any liquid fuel suitable for use in diesel engines. It is derived from crude 


oil and primarily composed of heavy hydrocarbons (C8+). 


Table 3 presents diesel properties according to the SDS provided by the supplier. 


Table 3 Properties of diesel 


Property Value 


CAS Number 64742-79-6 


Appearance at 20°C Bright yellow liquid  


Atmospheric Boiling Point (°C) 172 to 379ºC 


Melting Point (°C) -40 to 6ºC 


Liquid Density 0.8 to 0.9 g/cm3 


Vapour Density (air = 1) N/A 


Lower Flammable Limit (vol %) N/A 


Upper Flammable Limit (vol %) N/A 


Flash Point (°C) >56ºC 


Auto Ignition Temperature (°C) 224ºC 


LD50 oral rat >5000 mg/kg 


Eco-toxicity Toxic to aquatic life with long lasting effects 


 


1.5.4 Hazards of Diesel 


The Globally Harmonised System for the Classification and Labelling of Chemicals (GHS) classifies all diesel liquids 


as “Flammable Liquid Category 3”. According to the SDS provided, the diesel used in the power plant has a flash 


point greater than 56ºC.  


Referring to the decision tree from the guide [2], (Figure 8.- Assignment of Ignition Category), diesel it categorized 


as an Ignition Category 3 substance, corresponding to an ignition probability of 0. However, for conservative 


considerations, a probability of ignition of 0.01 is assumed, a value aligned with Category 2 liquids. 
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The consequence following a loss of containment (LOC) of diesel will be a pool fire, confined or unconfined depending 


on the location of the release. 


The guide provides a maximum surface emissive power (SEP) of heat radiated outwards per unit surface area of the 


flame from a pool fire of 130 kW/m2. 
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2 Facility Description 


The QRA has considered hazards from natural gas and diesel associated with operation of: 


• The AGI; 


• The power generation Combined Cycle gas Turbine (CCGT) Plant; and, 


• The diesel storage unit. 


2.1 Above Ground Installation (AGI) 


The AGI will accommodate the valves and control equipment to facilitate the connection to the already consented 


26 km Shannon pipeline. It will facilitate the transportation of gas from GNI and will include fiscal metering and 


pressure control of the gas flow. The AGI is located in a separate compound within the Proposed Development site 


covering an area of approximately 11,282 m2. 


The details provided on the AGI are based on information provided by Gas Networks Ireland (GNI) and will be typical 


of existing GNI AGIs on the national gas transmission network. 


The AGI compound will be remotely operated and will normally be unmanned. 


The proposed AGI general arrangement is shown in Appendix B. 


2.2 Power Plant 


The power plant will primarily operate using natural gas and will export generated power via the 220 kV connection 


to the national electricity grid. The usual fuel supply to the power plant will come from the gas grid through the Above 


Ground Installation (AGI). However, twice a year, the plant will conduct a diesel test utilizing the diesel stored in the 


tanks. 


The proposed Power Plant general arrangement is shown in Appendix C. 


2.3 Diesel Storage Unit 


The Proposed Development also consists of secondary fuel storage and offloading which will supply distillate oil for 


a minimum of five continuous operating days (approximately 11,500 m3), as required by ‘Secondary Fuel Obligations 


on Licensed Generation Capacity in the Republic of Ireland’ (CER/09/001), issued by the Commission for Regulation 


of Utilities (CRU). This reserve will only be used in the event that the gas connection is unavailable and generation 


on the grid cannot meet demand. The total reserve consists of two storage tanks (~5,000 m3 each) and three day-


storage tanks (~2,000 m3 each) with a combined capacity of approximately 16,000 m3. The layout of these tanks is 


shown in Appendix D. 


Tertiary containment, bunding and associated pipework will be designed in accordance with EPA Guidance Note on 


Storage and Transfer of Materials for Scheduled Activities. The tanks will be located in a bunded area, which will 


allow for either 110% of the largest tank within the bund or 25% of the total volume of substance within the bund, 


whichever is the larger, in accordance with CIRIA C736, Containment systems for the prevention of pollution: 


Secondary, tertiary and other measures for industrial and commercial premises, (CIRIA, 2014). The distillate oil will 


be supplied to the Site by HGV tanker at an unloading station adjacent to the storage tanks, which will feed the 


distillate oil into one of the three day-tanks. Further details are provided in Appendix E (Appendix 2.5 of [6]). 
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Distillate Oil will be supplied to site by HGV tankers, which will connect to one of the three 2,000 m3 storage tanks. It 


is not envisaged that distillate oil would not be used in the normal course of events other than for about three hours 


per annum for test firing. Containment arrangements to at the distillate tanker unloading area are as follows: 


1. Distillate oil will be stored in fixed steel tanks (primary containment) which are located within impermeable bunded 


areas with weather protection (secondary containment sized to contain greater than 110% of the largest tank 


volume or 25% of the total stored substances). The tanks and bunds will be subject to a formal risk-based 


inspection programme conducted by specialist accredited contractors.  


2. All drains at this tanker unloading area will pass through Class 1 hydrocarbon interceptors. The interceptors will 


collect any accidental spills of fuels or oils used in vehicles onsite. Spill kits will be located at strategic points 


around the Proposed Development to ensure a quick response to any spillages should they occur. Any used spill 


kits will be disposed of using a hazardous waste disposal contractor and in accordance with all relevant EU and 


Irish waste management legislation (i.e. the Waste Management Acts 1996-2011 and any regulations made 


thereunder, and the Waste Framework Directive).  


3. A firewater retention pond is included in the establishment and sized according to the EPA Guidance on 


Retention Requirements for Firewater Runoff (2019). The retention pond will be rendered impermeable by use 


of an appropriate liner, and integrity-tested in line with the requirements of the Site’s licence. All drainage from 


the tanker unloading area will pass through the retention pond. An automatic shut-off valve linked to the site’s 


fire detection system will be installed on the drainage outlet point. This tertiary system could be used for the 


containment of any distillate that is not contained by the secondary containment system. 


4. During distillate oil offloading operations, protective systems will be in place to prevent a loss of containment 


such as dry-break hose couplings and vehicle chocks to prevent ‘drive-away’ incidents.  


5. The design equipment and pipework will be to industry codes and standards to reduce the potential for a loss of 


containment, including the use of welded connections to avoid potential leak sources (flanges).   


6. Fuel pipework safety systems such as cathodic protection will be installed along with operational controls and 


monitoring.  


7. Instrumentation and control systems will continuously monitor the process and leaks causing a loss of pressure 


would be rapidly detected.  


8. Alarms, both audible and visual, would be raised in the event of a deviation from set points such as pressure 


levels, vessel levels, etc. alerting site operators. 


9. During commissioning, when distillate oil will be introduced to the site, detailed method statements, plans and 


assessments will be produced to carry out these activities safety. 


10. The Establishment will be operated and managed by experienced, highly trained personnel in accordance with 


all Regulatory requirements, including COMAH.  


11. The design will be subject to numerous formal process safety studies to identify and mitigate hazards, such 


Hazard and Operability (HAZOP) studies. 
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3 Overview of the QRA Methodology 


3.1 Introduction 


The COMAH Regulation 24 refers to the siting and development of new establishments. In this context, new 


establishments are expected to provide sufficient information to enable the Central Competent Authority (CCA) to 


apply the method outlined in the guidance [2]. Specifically, the individual location-based risk contours depicted in 


Figure 4 must be plotted on a map.  


 


Figure 4 Individual risk zones to be plotted on a map according to the guide [2] 


Four development types are defined, and each one is permitted or forbidden based on the zone where it is located 


and the risk contours outlined. The acceptance criteria are shown in Figure 5: 


 


 


Figure 5 Development types allowed in each risk zone according to the guide [2] 


The definition of development types is presented in Appendix A. 


Additionally, depending on the results, a societal risk evaluation may also be necessary. 


3.2 Sectors 


The guide [2] defines 13 different sectors, each of which with characteristic dangerous substances and types of major 


accidents. For each sector, a method of generating generic TLUP risk zones is elaborated. For complex sites, sector-


specific approaches from the guide can be combined. 


As the power plant is not specifically mentioned in the guide, a combination of scenarios from other sectors has been 


used (see Section 3.3).  
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3.3 Scenarios and Frequencies Definition 


To define the scenarios to be calculated, all installations and equipment present in the power plant have been 


compared to those outlined in the guide. Subsequently, a selection based on their similarities has been made. All 


scenarios are defined to occur either in the power plant or in the storage unit. 


The scenarios have been coded as follows: XX-YY-nn A/B… with: 


• XX: the substance considered in the scenario, being NG for Natural Gas and DI for Diesel; 


• YY: the location of the scenario, being AG the Aboveground Installation and PP the Power Plant (including 


the storage area); 


• nn consecutive number to identify the scenario; and, 


• A/B… to indicate that the scenario is repeated in identical equipment. 


A complete list of the considered scenarios and their conditions is shown in Table 12. 


3.3.1 Scenarios in the AGI 


In the AGI, the only dangerous substance considered is the natural gas. 


Natural gas is fed to the AGI via a pipeline from out of the battery limit, enter a regulation station where the pressure 


is reduced from 98 bar to 45 bar and then exits the AGI towards the power plant. These 2 pipelines are presented in 


Figure 6 (in blue, the 98 bar pipeline and in red the 45 bar one). 


 


Figure 6 AGI natural gas pipelines 


Scenarios for natural gas aboveground pipelines are defined in table 40 of the guide [2] and are shown below in 


Table 4. 
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Table 4 Scenarios for aboveground natural pipelines with D > 150 mm (Table 40 of the guide [2]) 


LOC scenario Frequency (m-1 yr-1) Event #, [2]  


Pipeline rupture 1E-07 087 


Pipeline leak of 0.1D (max 50 mm) 5E-07 088 


The scenarios defined in the AGI are presented below in Table 5: 


Table 5 Scenarios defined in AGI 


Scn. ID Description Substance Frequency (m-1 yr-1) 


NG-AG-01 Rupture of the natural gas pipeline Natural gas 1E-07 


NG-AG-02 Leak in the natural gas pipeline Natural gas 5E-07 


NG-AG-03 Rupture of the natural gas pipeline Natural gas 1E-07 


NG-AG-04 Leak in the natural gas pipeline Natural gas 5E-07 


 


3.3.2 Scenarios in the Power Plant 


In the power plant, the only dangerous substance considered is the natural gas. 


Natural gas is fed to the turbine via a pipeline. Scenarios for natural gas aboveground pipelines are defined in table 40 


of the guide [2] and are shown in Table 4. 


In addition, six scenarios considering a natural gas release in the turbine enclosure have been considered. 


Frequencies to be used are described in Table 64 of the guide [2] and are shown in Table 6. 


Table 6 Scenarios for process vessels (Table 64 of the guide [2]) 


LOC scenario Frequency (yr-1) Event #, [2]  


Instantaneous release 5E-06 181 


Release over 10 minutes 1E-05 182 


Release through a 10 mm pipe 5E-04 183 


Risks associated with the steam drum were considered but, whilst the steam equipment presents a risk to personnel 


in the vicinity, there is no risk beyond the site boundary and no credible escalation scenarios were identified that 


could present a risk at the site boundary. 


Risks due to the presence of the BESS are primarily related to its potential to cause a significant fire. However, this 


fire will be contained within the BESS building, and the probability of it escalating into a major accident affecting areas 


outside the site is discounted. Therefore, this scenario has not been calculated in the QRA. 


The scenarios defined in the power plant are presented below in Table 5: 


Table 7 Scenarios defined in power plant 


Scn. ID Description Substance Frequency 


NG-PP-01 Rupture of the natural gas pipeline Natural gas 1E-07 (m-1 yr-1) 


NG-PP-02 Leak in the natural gas pipeline Natural gas 5E-07 (m-1 yr-1) 


NG-PP-03 Instantaneous release Natural gas 5E-06 (yr-1) 


NG-PP-04 Release over 10 minutes Natural gas 1E-05 (yr-1) 


NG-PP-05 Release through a 10 mm pipe Natural gas 5E-04 (yr-1) 


 


3.3.3 Scenarios in the Storage Unit 


For the liquid fuel storage, scenarios are extracted from the “Flammable liquid storage installations” on chapter 3.6 


of the guide [2]. As mentioned previously, diesel is categorized as a category 3 substance, for which no scenarios 


need to be described. However, as a conservative approach, the QRA will treat Diesel as a Category 2 substance. 
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Scenarios for diesel tanks are presented in Table 48 of the guide [2] and summarized in Table 8. 


Table 8 Scenarios for diesel tanks (Table 48 of the guide [2]) 


LOC scenario Leak 
Frequency 
(yr-1) 


Ignition 
Probability 


Consequence Consequence 
Frequency (yr-1) 


Event 
#, [2] 


Instantaneous failure 5E-06 0.01 Pool Fire 5E-08 123 


Failure over 10 minutes 5E-06 0.01 Pool Fire 5E-08 125 


10 mm pipe leak over 30 minutes 1E-04 0.01 Pool Fire 1E-06 127 


Overtop pool fire - - Pool Fire 5E-08 -- 


There are five diesel tanks of two different types. There are two holding tanks (A and B) with an 18 m diameter and 


three day-tanks with a 13 m diameter. The corresponding scenarios for tanks are presented in Table 11. 


The guide does not consider scenarios related to flammable liquid pipelines. Vysus recommends using the values 


from the BEVI [3]. The corresponding scenarios are shown below in Table 9: 


Table 9 Scenarios for aboveground pipelines (according to BEVI [3]) 


LOC scenario 
Frequency (m-1 yr-1) 


D < 75 mm 75 mm ≤ D ≤ 150 mm D > 150 mm 


Pipeline rupture 1E-06 3E-07 1E-07 


Pipeline leak of 0.1D (max 50 mm) 5E-06 2E-06 5E-07 


The transport of diesel to the power plant via pipeline is expected to be carried out twice a year when the power plant 


is run on diesel as a test, lasting just a few hours. A total pipeline operation time of 24 h per year has been initially 


considered. However, there may be an incipient problem that is not revealed whilst the pipeline is not in operation, 


leading to a leak when the pipe is in use; and therefore, the enabling factor of use is not considered. The 


corresponding scenarios for pipelines are presented in Table 11. 


Diesel unloading operations are expected to be conducted very infrequently as the diesel is only maintained as a 


backup fuel and no consumption is foreseen. Considering the presence of trucks as once per year, with a total 


duration of the unloading operation of 12 h, frequencies for transport scenarios are presented in Table 10: 


Table 10 Scenarios for transport scenarios (according to BEVI [3]) 


LOC scenario Frequency (yr-


1) 
Trucks per 
year 


Unloading 
duration (h) 


Pool fire freq. (yr-1) 


Instantaneous failure of the truck 1E-05 1 12 1.37E-08 


Leak largest connection 5E-07 1 12 6.85E-10 


Unloading operations from truck have not been considered in the QRA due to the fact that the risk is negligible 


compared to the minimum risk level to be considered from the guide [2] of 1E-07/y. 


Summarizing, all scenarios proposed for the storage unit are presented below in Table 11: 


Table 11 Scenarios defined in the storage unit 


Scn. ID Description 
Substance Frequency 


(m-1 yr-1) 


DI-PP-
01A/B 


Instantaneous release of the content of tanks A/B Diesel 5E-06 


DI-PP-
02A/B 


Failure over 10 minutes of tanks A/B Diesel 5E-06 


DI-PP-
03A/B 


10 mm pipe leak over 30 minutes from tanks A/B Diesel 1E-04 


DI-PP-
04A/B 


Overtop fire on tanks A/B Diesel 5E-08 
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Scn. ID Description 
Substance Frequency 


(m-1 yr-1) 


DI-PP-
05A/B/C 


Instantaneous release of the content of day-tanks A/B/C Diesel 5E-06 


DI-PP-
06A/B/C 


Failure over 10 minutes of day-tanks A/B/C Diesel 5E-06 


DI-PP-
07A/B/C 


10 mm pipe leak over 30 minutes from day-tanks A/B/C Diesel 1E-04 


DI-PP-
08A/B/C 


Overtop fire on day-tanks A/B/C Diesel 5E-08 


DI-PP-
09 


Pipeline rupture Diesel 1E-06 


DI-PP-
10 


Pipeline leak of 0.1D (max 50 mm) Diesel 5E-06 


 


3.4 Consequence Analysis 


The purpose of consequence analysis is to determine the potential outcome (or outcomes) of the various scenarios 


comprising the QRA. Consequence analysis may be broken down into the following steps: 


• Source term modelling; 


• Physical effects modelling; and, 


• Impact modelling. 


SAFETI performs these steps in a single model that automatically proceeds from one step to the next. 


3.4.1 Source Term Modelling 


Source term modelling determines the behaviour of the material upon leakage, in terms of: 


• Release rate and / or quantity; 


• The velocity of the material; 


• The phase of the material (liquid, gas / vapour or two-phase); and, 


• The conditions within the material upon release (temperature, density, etc.). 


Where the material forms a pool of liquid, it will also be necessary to model the pool spreading and rate of vaporisation 


of material from the pool. Where a bund (i.e. secondary containment) is provided, the potential size of the pool is 


limited to the size of the bund. 


3.4.2 Physical Effects Modelling 


Modelling of physical effects predicts the behaviour of the material once it has been released, using the source term 


modelling results as inputs.  The types of physical effects considered may include: 


• Gas or vapour dispersion; 


• Fire dimensions and heat output (for ignited releases of flammable material); and, 


• Size and strength of explosions (for ignited flammable clouds in congested / confined regions). 


Since some of the calculations performed can be quite complex, and the number of calculations required in a QRA 


study can be large, software packages are usually employed to perform the modelling. 
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3.4.3 Impact Modelling 


Impact modelling evaluates the effect of different physical phenomena on receptors of interest (i.e. people, 


environmental features or assets, depending on the objectives of the study). In the present study, the parameters 


used for impact modelling are derived from the guide [2]. Specifically, the parameters related to flammable 


substances, given the absence of toxic substances in the STEP. 


To estimate the fatal consequences of major accidents, established probit relationships for fatality are used; these 


are conservatively derived and help to ensure consistency in approach, resulting in a risk-based analysis that is 


robust and transparent. A range of consequences can be expected in a population exposed to an acute hazard (dose) 


which can be represented mathematically by a dose-response curve, with the number of people suffering fatal effects 


being the response. 


Below are described the probit equations used in the QRA for estimating the consequences of specific types of major 


accident as detailed in the HSA guide [2]. 


3.4.3.1 Consequences for thermal radiation 


Thermal radiation exposure arises from fire-type events, with accidents that give rise to a thermal (heat) effect having 


a different impact on indoor and outdoor populations. 


The thermal effect on people outdoors (i.e. directly exposed to the thermal radiation) is determined by the following 


probit equation from the HSA guide [2]: 


𝑃𝑟𝑜𝑏𝑖𝑡 =  −14.9 + 2.56 · ln (𝐼1.33 · 𝑡) ( 1 ) 


Where I is the incident heat flux in kW/m2 and t is the exposure duration in seconds. The recommended value for t is 


60 seconds. Using this value, equation ( 1 ) gives the following fatality percentages at the heat flux levels shown in 


Figure 7. 


 


Figure 7 Heat flux and fatality levels, outdoor, for a 60s exposure 


For flash fires, the HSA guide [2] stipulates that a fatality rate of 100% is assumed inside the lower flammability limit 


(LFL) envelope, with 0% fatalities outside that envelope. 


People inside buildings will have some protection from the effects of incident thermal radiation. The guide [2] 


stipulates the following values in Figure 8 for relevant thermal radiation thresholds. 
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Figure 8 Heat flux levels relevant for people within buildings 


For flash fire, within the flash fire envelope, indoor fatality levels are conservatively assumed to be 10% in the HSA 


guide [2]. 


3.4.3.2 Consequences for explosion overpressure 


The probit equation used for determining consequences from blast overpressure for personnel outside presented in 


the guide [2] is:  


𝑃𝑟𝑜𝑏𝑖𝑡 =  1.47 + 1.35 · ln (𝑃) ( 2 ) 


With P in psi. 


This relationship applies only to people exposed to blast overpressure outdoors and gives the following in Figure 9 


relationship between overpressure and fatality. 


 


Figure 9 Overpressure fatality thresholds for people outdoors 


As the plant constitutes an open and uncongested area, overpressure dissipates quickly and negligible effect at 


offsite buildings is expected, specially considering there are no buildings close to the site. Hence, overpressure over 


people indoors is not calculated. 


3.5 Frequency Analysis 


In general terms, frequency analysis is used to calculate: 


• The likelihood of a given release of dangerous material occurring – this is usually expressed as a 


frequency (e.g. 1E-03 per year, or once in a thousand years); 


• Given that a release has occurred, the probability that a given type of physical effect follows – for example, 


for releases of flammable material, the type of effect may depend on whether the material is ignited soon 


after the release begins, or at some time later; and, 
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• Given that a certain type of physical effects results, the probability of an undesired outcome – this may 


depend on the wind direction, the probability that a person is present within the hazard range, and the 


probability of successful emergency action. 


Frequency analysis approaches fall into three categories: 


• Use of relevant historical data; 


• Use of analytical or simulation techniques (such as fault tree analysis or event tree analysis); and, 


• Use of expert judgment. 


In the present QRA, frequency values from the HSA guide [2] have been used in all scenarios for natural gas and 


diesel. 


3.6 Risk Analysis 


In simple terms, risk is the chance of an undesired outcome with the chance usually expressed as a frequency; the 


undesired outcome may be fatality, environmental damage or financial loss. In terms of risks to people, there are 


different types of risk outputs that may be calculated using QRA: 


• Risk indices (such as Fatal Accident Rate); 


• Individual risk usually expressed as the risk of harming a hypothetical person with a defined set of 


characteristics. Individual risk results may be expressed as a point value (the individual risk to a 


hypothetical person at a given geographical location), as a graph of individual risk versus distance (a risk 


transect) or as risk isocontours overlaid on a map; 


• Societal risk, which expresses the frequency with which different numbers of people could be affected by 


an accident. It is usually presented as an ‘FN curve’, where F is the frequency with which N or more people 


are affected. 


3.7 Risk Assessment 


Once the risk analysis results have been obtained, it is necessary to assess their significance. This usually involves 


comparison of the results with risk acceptance criteria. The risk acceptance criteria used in this study corresponds 


to the criteria shown in Figure 4 (see Section 3.1). 
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4 Scenarios’ Conditions 


The following table summarizes the conditions considered when calculating the scenarios.  
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Table 12 Scenario conditions 


Scn. ID Description 


Substance 
Pipe 
diameter 
(mm) 


Pipe 
length 
(m) 


Vessel / 
Tank 
diameter 
(m) 


Height 
/ 
Length 
(m) 


Temperature 
(°C) 


Pressure 
(barg) 


NG-AG-01 Rupture of the natural gas pipeline Natural gas 750 250 (1) -- -- Ambient 98 


NG-AG-02 Leak in the natural gas pipeline Natural gas 750 250 (1) -- -- Ambient 98 


NG-AG-03 Rupture of the natural gas pipeline Natural gas 250 100 (1) -- -- Ambient 45 


NG-AG-04 Leak in the natural gas pipeline Natural gas 250 100 (1) -- -- Ambient 45 


NG-PP-01 Rupture of the natural gas pipeline Natural gas 250 872 -- -- Ambient 45 


NG-PP-02 Leak in the natural gas pipeline Natural gas 250 872 -- -- Ambient 45 


NG-PP-03 Instantaneous release Natural gas -- -- -- -- Ambient Atmospheric 


NG-PP-04 Release over 10 minutes Natural gas -- -- -- -- Ambient Atmospheric 


NG-PP-05 Release through a 10 mm pipe Natural gas -- -- -- -- Ambient Atmospheric 


DI-PP-01A/B Instantaneous release of the content of tanks A/B Diesel -- -- 18 21 Ambient Atmospheric 


DI-PP-02A/B Failure over 10 minutes of tanks A/B Diesel -- -- 18 21 Ambient Atmospheric 


DI-PP-03A/B 10 mm pipe leak over 30 minutes from tanks A/B Diesel -- -- 18 21 Ambient Atmospheric 


DI-PP-04A/B Overtop fire on tanks A/B Diesel -- -- 18 21 Ambient Atmospheric 


DI-PP-05A/B/C Instantaneous release of the content of day tanks 
A/B/C 


Diesel -- -- 13 15.5 Ambient Atmospheric 


DI-PP-06A/B/C Failure over 10 minutes of day tanks A/B/C Diesel -- -- 13 15.5 Ambient Atmospheric 


DI-PP-07A/B/C 10 mm pipe leak over 30 minutes from day tanks 
A/B/C 


Diesel -- -- 13 15.5 Ambient Atmospheric 


DI-PP-08A/B/C Overtop fire on day tanks A/B/C Diesel -- -- 13 15.5 Ambient Atmospheric 


DI-PP-09 Pipeline rupture Diesel 50 365 -- 350 Ambient 10 


DI-PP-10 Pipeline leak of 0.1D (max 50 mm) Diesel 50 365 -- 350 Ambient 10 


(1) To account for possible pipe features such as bends or changes in direction, and to be more conservative (since the frequency is per meter) this estimated length has 


been multiplied by a factor of 2 in the final calculations. 







 


Report ref.:  RMC0500653-R02 Revision 05  Shannon Technology Energy Park (STEP) Power Plant Land Use Planning 


©Vysus Group 2024  Page 29   09 August 2024 


 


5 Frequency Analysis 


According to the scenario definition in chapter 3.3, Table 13 summarizes all scenarios considered and 


their frequencies. Conservatively, the potential duration of the effects of a release at the site boundary 


are not considered in land use planning, and therefore detection and isolation are not account for. 


Table 13 Summary of all scenarios considered in the QRA 


Scn. ID Description Substance Frequency  


NG-AG-01 Rupture of the natural gas pipeline Natural gas 1E-07 (m-1 yr-1) 


NG-AG-02 Leak in the natural gas pipeline Natural gas 5E-07 (m-1 yr-1) 


NG-AG-03 Rupture of the natural gas pipeline Natural gas 1E-07 (m-1 yr-1) 


NG-AG-04 Leak in the natural gas pipeline Natural gas 5E-07 (m-1 yr-1) 


NG-PP-01 Rupture of the natural gas pipeline Natural gas 1E-07 (m-1 yr-1) 


NG-PP-02 Leak in the natural gas pipeline Natural gas 5E-07 (m-1 yr-1) 


DI-PP-01A/B Instantaneous release of the content of tanks 
A/B 


Diesel 5E-06 (yr-1) 


DI-PP-02A/B Failure over 10 minutes of tanks A/B Diesel 5E-06 (yr-1) 


DI-PP-03A/B 10 mm pipe leak over 30 minutes from tanks 
A/B 


Diesel 1E-04 (yr-1) 


DI-PP-04A/B Overtop fire on tanks A/B Diesel 5E-08 (yr-1) 


DI-PP-05A/B/C Instantaneous release of the content of day-
tanks A/B/C 


Diesel 5E-06 (yr-1) 


DI-PP-06A/B/C Failure over 10 minutes of day-tanks A/B/C Diesel 5E-06 (yr-1) 


DI-PP-07A/B/C 10 mm pipe leak over 30 minutes from day-
tanks A/B/C 


Diesel 1E-04 (yr-1) 


DI-PP-08A/B/C Overtop fire on day-tanks A/B/C Diesel 5E-08 (yr-1) 


DI-PP-09 Pipeline rupture Diesel 1E-06 (m-1 yr-1) 


DI-PP-10 Pipeline leak of 0.1D (max 50 mm) Diesel 5E-06 (m-1 yr-1) 
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6 Ignition 


Ignition probabilities to be used, according to the guide [2] are shown in Table 14. 


Table 14 Ignition Probability 


Substance Immediate Ignition 
Probability 


Delayed Ignition 
Probability 


Source 


Natural gas 0.09 0.91 
Table 20 of the guide [2] 


Diesel 0.01 0 
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7 Consequence Modelling 


7.1 Modelling Software 


The Shannon Power Plant QRA has used the suite of models incorporated into the DNV SAFETI 


software (version 8.9). SAFETI is a comprehensive hazard and risk analysis software tool for all stages 


of design and operation. 


SAFETI evaluates the progress of a potential incident from the initial release to far-field dispersion 


including modelling of pool spreading and evaporation, and flammable and toxic effects. 


SAFETI contains models tailored for hazard analysis of offshore and onshore industrial installations. 


These include: 


• Discharge and dispersion models, including a Unified Dispersion Model (UDM). 


• Flammable models, including resulting radiation effects, for jet fires, pool fires and boiling 


liquid expanding vapour explosions (BLEVEs). 


• Explosion models, to calculate overpressure and impulse effects. 


7.2 Fluid Composition 


As discussed in Section 1.5.1, releases from the natural gas pipeline are modelled as methane releases. 


Diesel releases are modelled as dodecane releases. 


7.3 Operating Conditions 


Operating conditions for each release scenario are provided in Section 4. 


7.4 Effect of Bunding 


Secondary fuel (distillate oil) will be stored with tertiary containment. Bunding and associated pipework 


will be designed in accordance with EPA Guidance Note on Storage and Transfer of Materials for 


Scheduled Activities. The secondary containment (primary bund) design will allow the greater of 110% 


of the largest tank within the bund or 25% of the total volume of substance  within the bund, whichever 


is the larger. A second bund (tertiary containment) will be built around the primary bund and will contain 


any spillage should the primary bund fail or be overtopped by a spillage. 


On this basis a release of diesel from the tanks is assumed to be confined within the dimensions of the 


bunded area containing the tanks (estimated to be 3,900 m2), meaining that the maximum surface area 


of a pool fire resulting from a release from the tanks is also taken to be 3,900 m2. 


7.5 Effect of Topography 


At the proposed location, when moving south from the riverbank, the terrain elevates to an approximate 


height of 30 metres before gradually descending. The Shannon facility will be constructed on ‘plateaux’ 


carved into the hillside descending toward the river. 


It has been assumed that topography has minimal effect on dispersion of natural gas. 


7.6 Releases onto Land and Water 


As discussed in Section 7.4, the distillate oil tanks are provided with both a primary bund and a 


secondary bund, which are sufficiently sized to ensure that the entire inventory released would be 


contained within these bunds. The secondary bund ensures that the spill would still be contained even 


in the event of failure or overtop spillage of the the primary bund. 
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7.7 Dispersion Modelling 


Dispersion of methane is dependent on several parameters, including: surface roughness, averaging 


time, material properties, wind speed and weather conditions. The weather data used in the study are 


discussed in Section 7.10. 


Diesel releases will be contained within the bund around the tanks, with minmal gas flashing off. 


7.8 Surface Roughness Parameter 


Surface (terrain) roughness affects how quickly and how far a release may spread. The guide [2] gives 


the roughness lengths in Figure 10 for typical types of terrain. As recommended in [2] for general terrain 


without defining features, a surface roughness parameter of 0.1 has been used in this study for 


dispersion as recommended in the guide [2]. 


. 


 


Figure 10 Roughness lengths for given types of terrain 


 


7.9 Averaging Time 


When using gas dispersion models the ‘averaging time’ is a description of the time over which a gas 


concentration is averaged. At a particular point in space the concentration of a plume at equilibrium will 


vary for two reasons. Firstly, as the wind direction is not perfectly constant the plume will meander about 


a mean value. Secondly there are ‘in-cloud’ fluctuations due to the turbulence inherent in the 


atmosphere. As dispersion models aim to show a ‘time averaged’ concentration at a particular point, 


this average will depend on the length of time over which the concentration was ‘sampled’. The situation 


is made more complicated because the different types of dispersion model assume different definitions 


of ‘averaging time’. 


The use of a short averaging time will maximise the recorded concentration at a given point, whereas a 


longer averaging time will give a lower value. This is because the use of a short averaging time captures 


the concentration ‘peaks’ at a location. 


In this study an averaging time of 18.75 s has been used (this is the SAFETI default value for flammable 


gases). 


7.10 Weather Data 


Within a risk assessment, weather conditions are usually described as a combination of a letter with a 


number, such as ‘F2’. The letter denotes the Pasquill stability class and the number gives the wind 


speed in metres per second. 
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The Pasquill stability classes describe the amount of turbulence present in the atmosphere and range 


from A to F. Stability class A corresponds to ‘unstable’ weather, with a high degree of atmospheric 


turbulence, as would be found on a bright sunny day. Stability class D describes ‘neutral’ conditions, 


corresponding to an overcast sky with moderate wind. A clear night with little wind would be considered 


to represent ‘stable’ conditions, denoted by stability class F. 


Wind speeds range from light (1-2 m/s) through moderate (around 5 m/s) to strong (10 m/s or more). 


The probability of the wind blowing from a particular direction is commonly displayed graphically as a 


‘wind rose’. 


According to the guide [2], dispersion should be modelled in D5 and F2 conditions, with a temperature 


of 15ºC used in D5 conditions and 10ºC for F2 conditions. 


However, the wind directionality distribution is not given in the guide [2]. Therefore, nearest weather 


data is used to derive the directionality distribution probabilities. Shannon Airport is the nearest weather 


station, located 35 km away from the site, near Ballylongford, and is therefore the most representative 


data source to be used in the QRA. 


A detailed analysis of the weather data during day and night has been performed for this study. 


The fraction of time considered to be ‘day’ was calculated by assigning day and night hours to different 


months of the year, then calculating the number of daytime hours. Note that ‘day’ and ‘night’ were 


defined according to hypothetical resident behaviour (i.e. on when people may typically get up and go 


to bed, and not sunrise and sunset). Within the weather calculation, this has been defined as a 14 hour 


period during summer (defined as the period from April to the end of October, when daylight saving time 


operates) from 07:00 GMT (06:00 DST) until 21:00 GMT (20:00 DST); and a 12 hour period during 


winter (all months not defined as summer) from 06:00 GMT to 18:00 GMT. 


The data were then processed to obtain wind direction probabilities (i.e. ‘wind rose’ data) and the 


proportion of time for which D5 and F2 weather conditions occurred. As part of this analysis 


combinations of stability and wind speed that are not F2 or D5 are grouped together and included in the 


F2 and D5 distribution. i.e. Stability Classes A, B, C and D are grouped together as D5, Stability classes 


E, F and G are grouped together as F2. 


The guide [2] established that D5 conditions are assumed to occur 80% of the time and F2 conditions 


occurring for the remaining 20%. In the QRA this relation is maintained. 


Wind roses for day and night conditions are shown in Table 15 and Table 16. 
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Table 15 Wind Rose for Day 


Stability 


Class 


Wind Sector 


N NNE NE ENE E  ESE SE SSE S SSW SW WSW WSW WNW NW NNW 


D5 0.037859 0.03706 0.02175 0.04749 0.11664 0.11708 0.06808 0.09121 0.19493 0.11961 0.06769 0.05836 0.03786 0.03706 0.02175 0.04749 


F2 0.000843 0.00142 0.00062 0.00053 0.00155 0.00160 0.00089 0.00102 0.00355 0.00453 0.00311 0.00257 0.00084 0.00142 0.00062 0.00053 


 


Table 16 Wind Rose for Night 


Stability 


Class 


Wind Sector 


N NNE NE ENE E  ESE SE SSE S SSW SW WSW WSW WNW NW NNW 


D5 0.01189 0.02006 0.01574 0.03758 0.08888 0.10377 0.05797 0.06342 0.11833 0.06567 0.02781 0.02335 0.01189 0.02006 0.01574 0.03758 


F2 0.02598 0.02509 0.01682 0.01978 0.03782 0.02659 0.02034 0.02335 0.04148 0.04186 0.04214 0.04434 0.02598 0.02509 0.01682 0.01978 
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8 Populations 


Onsite personnel and off site population numbers used in the assessment are described below. 


8.1 Offsite Populations 


In the event of a major accident, the likelihood of harm to a person indoors differs from that for a person 


outdoors (see section 3.4). Therefore, it is common practice for QRA studies to consider the proportion of time 


individuals may spend indoors and outdoors. 


To account for time spent indoors and outdoors, the previous QRA study [8] employed the concept of a 


‘hypothetical house resident’ originally developed by the UK HSE [9]. The hypothetical house resident is 


present all of the time at their dwelling, spending 90% of their time indoors during the day and 99% of their 


time indoors at night.  


In accordance with the guide [2], it is assumed that people are indoors 90% of the time. While this value is 


considered very conservative, it has been utilized as indicated in the guide. However, an exception is the 


population in the Money Point Power Station, as this is an industrial site and therefore a higher proportion of 


time spent outdoors (i.e. more exposed to risk) is assumed. In this case, the estimation from the previous QRA 


is applied. 


The offsite populations used are sourced from various references. Data in bold is acquired from reports from 


The Central statistics Office [11] and correspond with data from the 2022 census. Data for individual residences 


and the Money Point Power Station are taken from the QRA for the site undertaken in 2013 [10]. 


Table 17 Offsite Populations 


Area / Location No. People Fraction indoor 
Day 


Fraction Indoor 
Night 


Individual residences within 2 km 4 per residence 0.9 0.9 


Ballylongford 415 0.9 0.9 


Tarbert 546 0.9 0.9 


Kilrush 2649 0.9 0.9 


Money Point Power Station 313 0.5 0.7 


 


8.2 Onsite Personnel  


The objective of the methodology described in the guidelines [2] relates to TLUP advice, wich is external to 


the establishment and is future oriented: the assessment methods presented are not sufficiently detailed to 


address risk to on-site populations and should not be used for that purpose.  
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9 Risk Criteria 


9.1 Individual Risk 


The current HSA criteria [2] are stated in terms of risk of fatality. Use of probit equations is prescribed for 


calculation of the probability of fatality given exposure to a dose of a harmful agent (such as thermal radiation, 


overpressure or toxic gas). 


The land use planning zone boundaries in the HSA guidance [2] are presented in Figure 4 (see Section 3.1) 


and defined as: 


• Zone 1 (inner): within the 1E-05/y individual risk of fatality contour; 


• Zone 2 (middle): between the 1E-05/y and 1E-06/y individual risk of fatality contours; and, 


• Zone 3 (outer): between the 1E-06/y and 1E-07/y individual risk of fatality contours. 


The criteria for new establishments found in the HSA guidance [2] are: 


• The maximum trolerable risk to a member of the public should not exceed 1E-06/y; and, 


• The maximum tolerable risk to a person at an off-site work location should not exceed 5E-06/y. 


Land uses are assigned to one of four ‘Sensitivity Levels’ as summarised in Appendix A. 


9.2 Expectation Value (EV) 


The EV is the calculated number of fatalities per year, multiplying the number of expected fatalities by the 


frequency in chance in a million years (cpm). For example, a major accident that could result in 120 fatalities 


with a frequency of occurrence of 1 cpm would have an EV of: 


𝐸𝑉 =  120 ∗ 1 = 120 ( 3 ) 


According to the HSA guidance, the total off-site EV should not exceed the criterion upper limit of 10.000. 


Between EVs of 100 and 10,000, it should be demonstrated that all practicable efforts have been made to 


reduce the risk to a level that is as low as reasonably practicable. Above a developmental EV level of 450, an 


FN curve will be required as part of the demonstration. Where the EV exceeds 10,000, the TLUP advice to the 


planning authority will always be ‘Advice against’. 


9.3 Societal Risk – FN Curve 


When the risk of multiple fatalities from an accident should be taken into account more explicitly, the societal 


risk must be determined. Societal risk results are commonly presented as an ‘FN’ curve, which shows the 


cumulative frequency with which N or more fatalities are experienced. 


HSE2001 [12] provides an upper limit value for an intolerable societal risk criterion: for a predicted accident 


occurring no more frequently than once in 5,000 years, there should be no more than 50 fatalities. This has 


gained international acceptance as an anchor point for a line (of slope -1) to create an intolerable societal risk 


criterion for single accidents. The HSA document [5] recommended using points at (200 cpm / 50 fatalities) 


and (1,000 cpm/10 fatalities) to create that line. An acceptable societal risk single risk criterion line can then 


be drawn at frequencies that are two orders of magnitude below the intolerable line (so a frequency of 1E-04 


on the intolerable line becomes 1E-06 on the acceptable line). The risk criterion lines are shown in Figure 11. 


Between the two lines, operators and potential operators will be required to demonstrate that, in relation to 


proposed changes, all reasonable efforts have been made to reduce the risk to a level that is as low as 


reasonably practicable.  
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Figure 11 HSA Upper and lower societal risk criterion (log scale) 
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10 Risk Calculation Results 


Individual risk of fatality and societal risk have been calculated using the DNV Safeti software (version 8.9) 


and results are presented in the following sections. 


10.1 Consequence results 


Consequence results for the studied scenarios is presented in below in Table 18. 


Table 18 Scenario results 


Scn. ID Description 
Effect Distance to 1% lethality 


due to radiation 
[m] 


NG-AG-01 Rupture of the natural gas pipeline Jet Fire 270 


NG-AG-02 Leak in the natural gas pipeline Jet Fire 85 


NG-AG-03 Rupture of the natural gas pipeline Jet Fire 80 


NG-AG-04 Leak in the natural gas pipeline Jet Fire 25 


NG-PP-01 Rupture of the natural gas pipeline Jet Fire 70 


NG-PP-02 Leak in the natural gas pipeline Jet Fire 30 


NG-PP-03 Instantaneous release Jet Fire 90 


NG-PP-04 Release over 10 minutes Jet Fire 90 


NG-PP-05 Release through a 10 mm pipe Jet Fire 10 


DI-PP-01A/B Instantaneous release of the content of 
tanks A/B 


Pool Fire 
75 


DI-PP-02A/B Failure over 10 minutes of tanks A/B Pool Fire 65 


DI-PP-03A/B 10 mm pipe leak over 30 minutes from 
tanks A/B 


Pool Fire 
40 


DI-PP-04A/B Overtop fire on tanks A/B Pool Fire No det 


DI-PP-05A/B/C Instantaneous release of the content of 
day tanks A/B/C 


Pool Fire 
75 


DI-PP-06A/B/C Failure over 10 minutes of day tanks 
A/B/C 


Pool Fire 
65 


DI-PP-07A/B/C 10 mm pipe leak over 30 minutes from 
day tanks A/B/C 


Pool Fire 
40 


DI-PP-08A/B/C Overtop fire on day tanks A/B/C Pool Fire No det 


DI-PP-09 Pipeline rupture Pool Fire 30 


DI-PP-10 Pipeline leak of 0.1D (max 50 mm) Pool Fire 30 


 


10.2 Individual Risk 


The individual risk contours for people outdoors in the area are presented in Figure 12 and contours for people 


indoors are presented in Figure 13. The yellow line defines the COMAH site boundary. 
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Figure 12 Outdoors Individual Risk Contours  


 


  


 


Figure 13 Indoors Individual Risk Contours 


The criteria for new establishments found in the HSA guidance [2] are: 


• The maximum trolerable risk to a member of the public should not exceed 1E-06/y; and, 


• The maximum tolerable risk to a person at an off-site work location should not exceed 5E-06/y. 
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As it can be seen in the previous figures, in both cases, indoors and outdoors, the risk curve corresponding to 


1E-06/y is contained in the site perimeter, not affecting members of the public or personnel at an off-site work 


location and the criteria for individual risk are met. 


10.3 Expectation Value and Societal Risk 


To determine the expectation value (EV) and societal risk, the population potentially affected by the risk from 


the plant has to be evaluated. For this purpose, the risk curve corresponding to 1E-09/y has been selected 


which serves as a conservative measure to define the affected population. It’s worth noting that the guide [2] 


does not impose any limitations beyond 1E-07/y. Figure 14 shows the 1E-09/y curve overlaid over a map with 


residential properties identified in purple and the COMAH site boundary in yellow. 


 


Figure 14 Affected population 


From Figure 14 it can be seen that there is no population that is within the 1E-09/y per year risk level. Therefore, 


the EV is 0, and hence an FN curve is not required and the societal risk criteria is met.  
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11 Conclusions 


A comprehensive quantitative risk assessment (QRA) of the proposed STEP has been performed. The 


analysis has been conducted in accordance with the current HSA guidance [2] and it does not constitute a full 


QRA of the risks to onsite personnel. It is intended for land use and permitting purposes only. 


The following results have been obtained: 


• Individual risk of fatality contours; 


• The individual risk at the nearest residential property; 


• Societal risk FN curves; and, 


• Societal risk Expectation Values (EVs). 


The results for the STEP project presented above have been compared with the HSA's risk criteria presented 


in Section 9.1. 


The conclusions drawn from the results are as follows: 


• Comparing the QRA results against land use planning criteria shows there are no incompatible land 


uses in any of the three LUP zones; 


• The individual risk at the nearest residential property is negligible; 


• The Expectation Value for members of the public is 0, as no lethality is expected in the populated 


areas near to the site. And hence no societal risk FN curve is required.  


In conclusion, the risk criteria set by the HSA for new establishments (see section 9) have been met. 
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Appendix A. Description of 


Development Types According to 


the Guide [2] 


In the guidance [2], four levels of development are defined as presented in Figure 15: 


 


Figure 15 Levels of development according to the guide [2] 


The more detailed description of these development levels is presented in the Appendix 2 of the guide [2] and 


shown next. 
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Appendix B. Above Ground 


Installation General Arrangement 
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Appendix C. Power Plant General 


Arrangement 
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Appendix D. Tanks Layout 
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Appendix E. Hazardous and 


Noxious Substances Spill Plan 
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Executive Summary 


This report has been prepared for Shannon LNG Limited by Vysus Group. The report documents the 


findings of a MATTE (Major Accidents to the Environment) study for the proposed Shannon Technology 


Enterprise Park (STEP) power plant. 


Purpose 


The purpose of the MATTE study is to identify potential scenarios associated with Major Accidents for 


the proposed STEP power plant involving dangerous substances which can pose a credible threat of 


damage to the environment, as defined and governed by COMAH Regulations. 


Scope 


The scope for this MATTE study is the Power Plant Only development (ABP-311233-21).  


The report does not address Major accident scenarios which can give rise to serious injury to people; 


routine environmental emissions associated with the operation of the installation, and connection to gas 


supply via pipeline. 


Methodology 


The MATTE study was conducted as a desk study using the HSA Guidance on technical land-use 


planning advice for planning authorities and COMAH establishment operators, also taking into account 


HSA Guidance to Inspectors on the Assessment of Safety Reports under the COMAH Regulations 2015, 


DEFRA Guidelines for Environmental Risk Management, the COMAH regulations and the Chemical and 


Downstream Oil Industries Forum (CDOIF). 


As per the HSA Guidance, the basic approach was to apply the Source, Pathway, Receptor 


methodology to identify hazards and assess any residual environmental risk (MATTE) associated with 


a major accident.  


Findings 


The findings of the MATTE assessment are summarised in the table below. 


Material Potential 
MATTE? 


Evaluation MATTE Risk 


Diesel Yes The proposed 11,500 m3 diesel stored on site falls 
within the Qualifying quantity (>2,500 tonnes) of 
dangerous substances as referred to in the COMAH 
Regulations, but the low likelihood of a release 
occurring combined with the tertiary containment 
system means that it is very unlikely for a release to 
occur resulting in the material entering the estuary 
(pathway). 


Low 


Transformer 
oil 


Yes Transformer oil may be hazardous to the environment 
depending on its chemical composition and a 
significant release to the estuary could result in a 
MATTE. Measures on site would prevent the material 
entering the estuary (pathway) 


Very low 
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Material Potential 
MATTE? 


Evaluation MATTE Risk 


Firefighting 
Water 


Yes Firefighting the water may be contaminated with 
materials that are toxic to the environment and, as 
such, a release of a large quantity of firefighting water 
into the Shannon estuary may lead to a MATTE. 
Measures on site would prevent the material entering 
the estuary (pathway) 


Very low 


Natural Gas No There is no MATTE associated with the natural gas 
used on the facility as it does not have any liquid 
constituents. 


N/A Not a 
MATTE 


Ammonia 
Hydroxide 


No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 


N/A Not a 
MATTE 


Tri-Sodium 
Phosphate 


No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 


N/A Not a 
MATTE 


Sodium 
Bisulphite 


No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 


N/A Not a 
MATTE 


Sulphuric 
acid 


No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 


N/A Not a 
MATTE 


Cleaning 
materials, 
laboratory 
chemicals 
and paints 


No Materials may be harmful to the environment but only 
present in small quantities with low possibility of 
entering the marine environment. 


N/A Not a 
MATTE 


All of the identified MATTE events are described as low or very low risk, as the likelihood of a release 


occurring is low and measures for prevention of discharge to the estuary are present within the plant 


design and operating philosophy.  


It is noted that the risks associated with the facility are in accordance with HSA criteria. 
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1 Introduction 


This report has been prepared for Shannon LNG Limited by Vysus Group. The report documents the 


findings of a MATTE (Major Accidents to the Environment) study for the proposed Shannon Technology 


Enterprise Park (STEP) power plant. 


This study has been performed in accordance with HSA Guidance on technical land-use planning advice 


for planning authorities and COMAH establishment operators [1] and HSA Guidance to Inspectors on 


the Assessment of Safety Reports under the COMAH Regulations 2015 [2]. 


1.1 Location of proposed development 


The Proposed Development site is located approximately 4.5 km and 3.5 km from Tarbert and 


Ballylongford in Co. Kerry, respectively. 


The Proposed Development site is located within the boundary of two townlands: Kilcolgan Lower and 


Ralappane, Co. Kerry. 


• 450 acres of land zoned for marine and 
industrial development by local and 
regional development plans (600 total 
acres) 


• Proximity to high-capacity gas and 
electricity networks 


• 220 kV electrical connection at substation 
5 km to East 


• Successful in recent ECP 2.1 electrical grid 
connection process 


 
 


Figure 1. Site location  


Within the wider area, energy infrastructure is a significant feature of the landscape. Moneypoint power 


station lies approx. 2.5 km north of the site in Co. Clare, while Tarbert power station lies approx. 4 km 


east of the site. Kilpaddoge 220 kV substation lies approx. 3 km to the east of the site, to which a number 


of high voltage overhead lines are connected. Wind energy projects within both Co. Clare and Co. Kerry 


form part of the background to views in this area. There are a number of designated conservation sites 


located in the vicinity including: 


• Lower Shannon candidate Special Area of Conservation (SAC), 002165. 


• Shannon-Fergus Estuary Special Protection Area (SPA), 00407 


• Ballylongford Bay proposed Natural Heritage Area (pNHA), 1332. 


1.2 Key features of the proposed development 


The key features of the Power Plant only development comprise: 


• Three (3) blocks of CCGT facilitating a flexible multi-shaft power plant. Each block up to 200 MW 


for a total capacity of up to 600 MW.  


• Each block comprises of two (2) gas turbine generators, two (2) heat recovery steam generator and 


a steam turbine generator.  
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• Cooled by means of air-cooled steam condensers.  


• A 120 MW for 1-hour (120 MWh) battery storage facility  


• High voltage 220 kV Substation  


• Raw water treatment building  


• Firewater storage tanks and fire water pumps  


• Under the CRU’s Decision Paper CER/09/001 5 days continuous Secondary Fuel storage will be 


stored on site, equating to approximately 11,000 cubic metres.  


• The 220 kV cable(s) will run 5 km east under the L-1010 road to the Eirgrid Killpaddogue 220 kV 


substation.  


 


Figure 2. Impression of proposed Power Plant only development and 120MW – 1 hr Battery 


Storage System.  
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2 Purpose 


The purpose of the MATTE study is to identify potential scenarios associated with Major Accidents for 


the proposed STEP power plant involving dangerous substances which can pose a credible threat of 


damage to the environment, as defined and governed by COMAH Regulations. 
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3 Scope 


This MATTE study is concerned with credible MATTE Scenarios associated with a Major Accident, as 


defined by COMAH regulations [3] and industry guidance [1], [2], [4], [5], for the Power Plant Only 


development (ABP-311233-21). 


The scope of the proposed Power Plant considered in this MATTE study includes: 


• Site access point and main administration building 


• Process building, Electrical substations, security building, Maintenance / warehouse and equipment 


building 


• Power plant 


• Secondary diesel fuel storage for the power plant (11,500 m3, equivalent to approximately 10,000 


tonnes) 


• AGI 


• Construction laydown 


• Battery storage facility 


• Drainage outfall pipe 


• Fire water retention pond 


3.1 Exclusions to the scope 


Major accidents scenarios which can give rise to serious injury to people are addressed separately in a 


dedicated QRA report. 


Routine environmental emissions associated with the operation of an establishment are a matter for the 


local authority or the Environmental Protection Agency (EPA), as relevant, and are subject to separate 


permitting/licensing requirements. Routine emissions are not considered within the scope of this report. 
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4 Governing regulations and definitions 


HSA Guidance on technical land-use planning advice for planning authorities and COMAH 


establishment operators [1] considers that in addition to assessment of risk to human health, there is 


also a requirement to assess risks to the environment by applying the source-pathway-receptor model. 


[1] interprets Health and Safety Authority (HSA) policy on technical land-use planning (TLUP) advice 


under the Seveso-III Directive (Directive 2012/18/EU of the European Parliament and of the Council of 


4 July 2012 on the control of major-accident hazards involving dangerous substances, amending and 


subsequently repealing Council Directive 96/82/EC), as implemented by the COMAH Regulations 2015 


(Chemicals Act (Control of Major Accident Hazards involving Dangerous Substances) Regulations 2015, 


S.I. No. 209 of 2015, the “COMAH Regulations” [3]). 


The COMAH Regulations implement the Seveso III Directive (2012/18/EU) [6]. 


4.1 MATTE definitions and thresholds 


As neither the regulations nor the Directive define the term MATTE. The Competent Body refer to the 


HSA Guidance on technical land-use planning advice for planning authorities and COMAH 


establishment operators and the Guidance to Inspectors on the Assessment of Safety Reports under 


the COMAH Regulations 2015 Rev 4 Jan 2017, which specify the CDOIF guidance [4] which defines 


the term. 


The term MATTE is used by industry and the Competent Authorities (CAs) to indicate when a major 


accident has caused serious harm to the environment (or when it has potential to do so): 


• a Major Accident which could cause serious harm to the environment (i.e. lead to serious danger) 


is a potential MATTE (i.e. a Major Accident with MATTE potential); 


• a Major Accident which has caused serious harm to the environment is a MATTE. 


In accordance with the definitions for of a MATTE and a Major Accident, a MATTE would be taken to 


require harm or damage to the environment above defined thresholds when considering key 


environmental receptors in relation to a designated area. 


MATTE thresholds defined in the CDOIF guidance concern [4]: 


• Extent and Severity; and 


• Duration of harm 


Designated areas and potential receptors considered within the CDOIF definitions concern [4]: 


• Nationally important: SSSI and National Nature Reserves 


• Internationally important: SACs, SPAs & Ramsar sites 


• Other designated land (ESA’s, AONB’s LNRs, NSA’s etc.) 


• Scarce habitat 


• Widespread habitat (land/water) 


• Groundwater 


• Soil or sediment (land/water) 


• Built environment (land, man-made) 


• Particular species (land, water, air) 


• Marine (water) 


• Freshwater and estuarine habitats (water) 
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4.2 MATTE Scenarios 


MATTEs are most frequently due to liquid releases (including firewater) impacting on land and water. 


The prevention measures of most relevance to environmental protection are those which reduce the risk 


of accidental liquid releases or enable their retention on site [1]. 


MATTE incidents caused by aerial dispersion are less frequent, but aerial pathways should not be 


overlooked. Where the potential for such a MATTE has been identified, efforts should be focused on 


measures for prevention and mitigation [1]. 


4.3 Compliance requirements 


4.3.1 COMAH 


COMAH requires all Upper Tier and Lower Tier establishment operators to submit a safety report to the 


Competent Authority (CA) that demonstrates the environmental risk for the whole COMAH 


establishment has been reduced to a tolerable level. 


4.3.2 Land use planning 


In the context of land use planning (LUP), the prevention of MATTEs will be the primary objective and it 


is expected that accident pathways will be prevented. Where this is not practicable, or in the context of 


significant modifications at existing COMAH establishments, the assessment of major accidents to the 


environment focuses on the specific risks to sensitive receptors within the local environment, the extent 


of consequences to such receptors and the ability of such receptors to recover: environmental damage 


may be relatively long-lasting but is not necessarily irreversible. Recovery of habitats within a reasonable 


period of time is possible, depending on the dangerous substance involved. 


Emphasis is initially placed on the prevention phase, the control of potential pollution routes and 


available response measures, rather than on the development of a quantitative risk assessment 


approach and use of risk based criteria [1].  


4.3.3 Assessment expectations 


Assessment is based on a Source-Pathway-Receptor model. For new establishments, the CA will focus 


on the removal of accident pathways to receptors (through the use of additional technical measures: 


appropriate containment, within the confines of current good practice and ALARP, for example). 


Irrespective of whether the approach is qualitative or quantitative, the HSA expect the following items to 


be considered when assessing a MATTE: 


• environmentally sensitive areas in the vicinity, 


• presence of endangered species, 


• protected water resources/biospheres, 


• types of accident that can cause environmental damage (firewater run-off, for example), 


• contamination routes (watercourses, for example), 


• measures in place to protect the environment and their reliability, 


• hard/reliable measures in place to contain run-off in the context of internal and external emergency 


plans, 


• recovery periods with and without intervention, 


• clean-up and remediation plans and resources, and 


• if necessary, tolerability of assessed risk. 
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Under COMAH, operators are required to use best practicable means, specifically: 


• to prevent a major emission of dangerous substances resulting from uncontrolled developments in 


an establishment into the environment, and 


• for rendering harmless and inoffensive the substances emitted. 
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5 MATTE assessment methodology overview 


The general approach to environmental risk assessment followed by Vysus, applies industry guidelines 


such as the DEFRA Guidelines for Environmental Risk Management [5] whilst considering COMAH 


Regulations and CDOIF guidance. The basic outline for the DEFRA approach to environmental risk 


assessment is summarized in the model below. 


 


Figure 3. A framework for environmental risk assessment and management. 


The DEFRA risk assessment model allows the re-appraisal of the proposed design in a systematic 


manner, whereby: 


• the conceptual model and problem formulation is informed by the revised design features. 


• the approach to hazard identification and risk assessment is progressed by applying the source, 


pathway, receptor concept. 


• residual risk identified by confirmation of the Source, Pathway, Receptor linkage can be assessed, 


eliminated, mitigate and / or managed to ALARP. Environmental risk assessment follows the source-


pathway-receptor method, which requires that a linkage (pathway) must exist between the source 


and receptor in order for an accident to occur. Therefore any assessment of potential MATTE events 


will require the presence of a material that could harm the environment, a scenario for the release 


of the material, some pathway through which the material could pass to the environment, and some 


feature of the environment that could be significantly harmed. 
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The source, pathway concept methodology considers the features of a conceptual model to identify: 


• sources of environmental impact from a major accident e.g. fire water or diesel spill 


• pathway for pollutant to reach a receptor e.g. surface drain 


• receptor e.g. groundwater aquifer, habitat. 


An example of identifying and representing the S-P-R linkages regarding leakage from an underground 


gasoline storage tank that contains benzene. 


Table 1. Example, source, pathway, receptor linkage concept [5] 


Hazard Source Pathway Receptor S-P-R Linkage 


Benzene Underground fuel 
storage tank 


Leaching 
Groundwater 
supply 


Groundwater 
supply 


Yes 


Public water 
supply 


Yes 


5.1 Sources 


Sources are inventories of materials within the facility that are major environmental hazards (i.e. that 


have the potential to result in significant impact on the environment if released and reach an 


environmental receptor). The evaluation of sources includes quantity, location and properties of 


environmentally hazardous materials present on the site. 


5.2 Pathways 


Pathways may have a number of features; including the initial release of material, secondary failures 


and local factors. 


Possible sources of release of materials that may be hazardous to the environment are primarily due to 


failure of containment.  A range of possible causes of loss of containment exist and are typically due to: 


• Impact by vehicle, machinery or dropped object; 


• Dropped or punctured container; 


• Corrosion, erosion or chemical attack; 


• Overpressurisation or vacuum; 


• Overfilling of equipment; 


• Internal explosion (where flammable materials are present); 


• Runaway chemical reaction or mixing of incompatible chemicals; 


• Overheating or overcooling of equipment; 


• On site events such as fires or explosions; or, 


• Offsite events that may affect the area, such as earthquakes, landslip, flooding or extreme 
weather; 


Secondary factors are those where some barrier or safeguard fails. For releases of liquids a secondary 


failure may be a damaged drain or bund, or the failure to treat a material if discharged into an effluent 


treatment system. 


Pathways will also depend upon the type of surface onto which a material is released and drainage 


systems.   


Local factors that influence pathways are often related to environmental conditions. For example, where 


releases could enter rivers, the hydraulic state of the river may be a factor. For releases to air, the 
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atmospheric conditions (wind speed, stability and direction) and rainfall could influence the 


consequences of a release. Releases to air may also include vapours generated by pools of spilt liquid. 


5.3 Receptors 


The assessment of major accidents to the environment focuses on the specific risks to sensitive 


receptors within the local environment, the extent of consequences to such receptors and the ability of 


such receptors to recover, noting that environmental damage may be long-lasting but not necessarily 


permanent. 


Consideration of local environmental receptors and their sensitivity is required in order to allow an 


assessment of the consequences of a release from an establishment and whether it would be classified 


as a MATTE. 
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6 Environmental setting, sensitivities and impact 


assessment 


The information presented in this section has been sourced from the original AECOM EIA report to 


enable the Vysus team to apply a Source, Pathway, Receptor approach to the review of the potential 


for a MATTE associated with the Power Plant only ABP Application. 


Note: The potential impact of operations, abnormal events and accidents on the local environment not 


covered by COMAH regulations are outside the scope of this review and are not addressed here. 


6.1 Site setting and operation 


The area to be developed within the Proposed Development site is characterised by predominantly 


improved grassland in an agricultural setting. Field boundaries predominantly comprise hedgerows with 


small drainage ditches. A small section of the Ralappane Stream is located in the southernmost part of 


the Proposed Development site. 


The Shannon Estuary comprises 500 square kilometres (km2) of navigable water extending from Loop 


Head, in Co. Clare, and Kerry Head, in Co. Kerry, eastwards to the city of Limerick, a distance of 


approximately 100 km. The naturally occurring deep and sheltered waters of the estuary are connected 


to the Atlantic Ocean and are accessible to large ocean-going vessels of varying types and sizes [7]. 


The location of the Proposed Development is within the protected area of the Shannon Estuary (the 


Lower River Shannon SAC, the River Shannon and River Fergus Estuaries SPA and the Ballylongford 


Bay pNHA). Therefore, the highest standards of environmental protection will be incorporated into the 


design of the Proposed Development [7]. 


6.2 Major accidents and disasters 


The risk of a major accident occurring, is considered to be very low, however a detailed pollution 


response plan, emergency equipment and procedures will be in place prior to construction and 


throughout the lifetime of the Proposed Development. 


The Proposed Development site location has been carefully chosen and there is a very low risk of natural 


disasters occurring such as flooding and earthquakes. 


There is a very low risk of a major accident or disaster occurring at the Proposed Development. The 


facility will be regulated as a Lower Tier COMAH Installation and the highest levels of safety and 


environmental protection will be in place for the lifecycle of the facility, from prior to construction and 


throughout the operational lifetime. Detailed risk analyses for the Proposed Development such as 


Quantitative Risk Assessment (QRA) and Environmental Risk Assessment (ERA) will be carried to 


analyse the potential for further risk reduction.  


The facilities associated with the Proposed Development will be designed, constructed and operated by 


specialist, experienced organisations who will adhere to all applicable national regulations and 


internationally recognised best practice in the design and operation of the facility, controlling the risks 


and delivering essential gas supplies to the national network [7]. 


6.3 Major accident scenarios 


The Power Plant will contain process equipment such as natural gas compressors, turbine generators 


and electrical transformers, containing flammable and combustible substances. Consequently, a fire has 


been identified in this assessment as the most significant potential major accident in this area of the 


Proposed Development. 
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A number of fire prevention and protection measures are included in the design of the Proposed 


Development, which are as follows: 


Layout of the Proposed Development to minimise the potential for an incident in one area affecting other 


areas; 


Passive fire protection systems will be installed in appropriate areas, which allows certain systems to 


withstand a fire for a defined period of time to enable the emergency response plan to be initiated [7]: 


• A network of fire and gas detectors, audible and visual fire alarms will be installed throughout the 


Proposed Development to alert operations personnel who will initiate the emergency response; and 


• Active fire protection systems will be installed onsite, supplied by large firewater storage tanks and 


activated on demand from the fire and gas system or manually initiated from the central control 


room. 
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7 MATTE assessment 


The MATTE study for the proposed power plant only development has been conducted as a desk study 


using the DEFRA Guidelines for Environmental Risk Management whilst taking account of the COMAH 


regulations and CDOIF. 


The basic approach to the study was to apply the Source, Pathway, Receptor methodology to identify 


hazards and assess any residual environmental risk (MATTE) associated with a major accident.  


7.1 Sources 


Materials that have been identified as present at the STEP are shown in the table below. 


Table 2. Materials and Inventory 


Material CAS Number Inventory Annual 
Use 


Form Containment Use 


Natural Gas 74-82-8 
Natural 
Gas:  <50 
tonnes 


Unknown Gas 
Piping and 
equipment 
containing gas 


Process 
material (gas 
supply) 


Ammonia 
hydroxide 
(19%) 


1336-21-6 1,500 litres 
13,140 
litres 


Liquid 
Tote 1,500 
litres 


pH control 


Tri-Sodium 
Phosphate 


7601-54-9 1,500 litres 
13,140 
litres 


Liquid 
Tote 1,500 
litres 


pH buffer and 
harness/scale 
treatment 


Sodium 
Bisulphite 
(30% - 50%) 


7631-90-5 1,500 litres 
3,500 
litres 


Liquid 
Tote 1,500 
litres 


Dechlorination 
agent 


Sulphuric Acid 
(77-100%) 


7664-93-9 3,000 litres Unknown Liquid 
Storage tank 
and Batteries 


pH Control 


Diesel 68476-34-6 11,500 m3 Unknown Liquid Diesel Tanks Fuel 


Transformer 
oil (Mineral oil, 
petroleum 
distillates) 


Varies 
depending 
on supplier 


110 m3 Unknown Liquid 
Within 
transformers 


Electrical 
system cooling 


Additional materials including antiscalants, biocides, corrosion inhibitors, antifreeze, cleaning chemicals, 


paints, hydraulic oil, grease and lubricating oils are expected to be present on site in small quantities.  


These materials, whilst present at the site, are not anticipated to be present in sufficient quantities to 


materially affect the outcome of this assessment. 


A review of the Material Safety Data Sheets (MSDS) [9][10][11][12][13], the Globally Harmonized 


System of Classification and Labelling of Chemicals (GHS) [8] and the COMAH Regulations [3] has 


provided details of the classification and ecotoxicity of the materials listed in the table above. The 


findings from this review are summarised in the table below. Where the material classification is not 


directly available from GHS relevant data then date from the Material Safety Data Sheets (MSDS) has 


been used. 


Any materials that are identified as ‘Dangerous Substances’ under the COMAH Regulations or have 


Hazard Classifications indicating the potential for significant environmental damage on release have 


been identified. 
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Table 3. Material Classification and Ecotoxicity 


Chemical [CAS No.] GHC Classification Hazard 
Statement 


Environmental Effects COMAH 
Classification 


Toxicity Biodegradability Bioaccumulation 


Natural Gas  
Flam. Gas 1 


Press. Gas 
H220 No environmental toxicity identified. 


No data 
available 


No data available 


Flammable 
gases 


 


Ammonia 
Hydroxide 


Harmful if swallowed.  


Causes severe skin 
burns and eye 
damage.  


May cause 
respiratory irritation.  


Very toxic to aquatic 
life. 


H302 


H314  


H335  


H400 


LD50 Oral – Rat – 350 mg/kg (Ammonium 
hydroxide) 


LC50 – Fish – 0.44 mg/l – 96 h 
(Ammonium hydroxide) 


LC50 – Daphnia magna (Water flea) – 
25.4 mg/l – 48 h (Ammonium hydroxide)  


No data 
available 


Does not 
bioaccumulate 


Hazardous to the 
Aquatic 
Environment  


 


Tri-Sodium 
Phosphate 


 


Causes skin irritation 


Causes serious eye 
irritation 


May cause 
respiratory irritation 


H315  


H319  


H335 


LD50 Oral – Rat – female - > 2,000 mg/kg 


LC50 Inhalation – Rat – male and female 
– 4 h - > 0.83 mg/l 


LD50 Dermal – Rat – male and female - > 
2,000 mg/kg 


LC50 – Oncorhynchus mykiss (rainbow 
trout) - > 100 mg/l – 96 h 


EC50 – Daphnia magna (Water flea) - > 
100 mg/l – 48 h 


ErC50 – Desmodesmus subspicatus 
(green algae) - > 100  


mg/l – 72 h 


Toxicity to bacteria static test EC50 – 
activated sludge - > 1,000 mg/l – 3 h 


 


Not applicable 
to inorganic 
materials 


No data available None 


Sodium Bisulphite 
Exempt from 
Regulation (EC) No 
1272/2008.  


- No data available 
No data 
available 


Not bioaccumulitive None 
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Chemical [CAS No.] GHC Classification Hazard 
Statement 


Environmental Effects COMAH 
Classification 


Toxicity Biodegradability Bioaccumulation 


Diesel 


Flam. Liquid  


Skin 
Corrosion/Irritation  


Aspiration Hazard  


STOT SE 


Carcinogenicity 


Aquatic Chronic  


Eye Damage/ 
Irritation  


H226  


H315  


H304  


H336 


H350 


H411 


H319 


Inhalation LC50 Rat >6 mg/l/4h  


Acute Toxicity LD50 Dermal Rabbit >5000 
mg/kg  


Acute Toxicity LD50 Oral Rabbit >5000 
mg/kg 


Toxic to aquatic organisms based on an 
acute basis LC50/EC50 >1 but < 10 mg/L 
in the most sensitive species. 


Material is a long-term aquatic hazard 
based on a chronic basis (C50/EC50 >1 
but < 10 mg/L in the most sensitive 
species. 


No data 
available 


No data available 


Named: 
Petroleum 
products (gas 
oils) 


Transformer Oil 
(1) 


May be fatal if 
swallowed and 
enters airways. 


Harmful to aquatic 
life with long lasting 
effects. 


H304 


H412 


LD50 (Rat): > 2,860 mg/kg 


LC50 (Rat): > 5.2 mg/l, 4 h 


No Data 
available. 


No data available. 
Hazardous to the 
Aquatic 
Environment  


 


Notes: 


(1) Transformer oil classification based on review of a range of oil MSDS, the H412 categorisation may not be applicable to some transformer oils. 
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Of the materials listed in Table 2 those classified with the following categories are the most hazardous 


to the environment. Specifically: 


• H400 – Very toxic to aquatic life (Ammonia hydroxide); 


• H411 – Long-term (chronic) aquatic hazard (Category 2) (Diesel); and, 


• H412 – Harmful to aquatic life with long lasting effects (Transformer Oil). 


7.2 Pathways 


A review of the processes undertaken and measures provided on the site has identified the following 


possible onsite pathways (refer to the following subsections), which have been considered, where 


appropriate, for the assessment of MATTE scenarios. 


7.2.1 Drainage systems on site  


The Environmental Impact Assessment Report (EIAR) [7] describes the details of the drainage systems 


on the site, which is summarised in this subsection.  


A surface water drainage network consisting of piped drainage and swales/ catch basins will be 


constructed to collect, convey, and attenuate the surface water runoff generated.  


The access road levels will be profiled to drain road runoff to an engineered swale adjacent to the road, 


the majority of which will drain to the engineered storm drainage system at the Power Plant site and 


discharge to the shared constructed outfall to the Shannon Estuary.  


There will also be a stormwater discharge point at the Ralappane D1 stream crossing located 50m from 


the site entrance (Drawing Ref: 198291-1STF-S3001), and a second stormwater discharge point will be 


located at the D2 stream crossing located 20m from the construction laydown area (Drawing Ref: 


198291-1STF-S3002). Both will be fitted with Class 1 hydrocarbon interceptors. 


Stormwater collected from roof drains and permeable areas will discharge directly to the estuary via the 


final discharge monitoring station. All bunded areas within the Proposed Development site will have 


valved discharge points as part of their connection to the drainage network (see Figure 4 and Appendix 


A).  


Groundwater seepages from springs or at the toe of cut slopes will be collected via a groundwater 


drainage network which will then discharge directly to the Shannon Estuary via the same discharge 


outfall pipe as the surface water.  


Silt traps will be incorporated in all groundwater drainage points prior to discharge.  


During the operational phase, all drainage from the Proposed Development site will be controlled and 


monitored in compliance with the terms of the IE licence. 


A firewater retention pond is included in the Proposed Development and sized according to EPA 


Guidance on Retention Requirements for Firewater Runoff, as the most effective and suitable measure 


for retaining firewater. The retention pond will be rendered impermeable by use of an appropriate liner, 


and integrity-tested in line with the requirements of the site’s licence. All process area site drainage will 


pass through the retention pond. An automatic shut-off valve linked to the site’s fire detection system 


will be installed on the drainage outlet point.  


7.2.2 Releases into Bunded Areas 


Bunds are designed to contain liquid releases from bulk storage tanks. Where bunds are correctly 


designed, operated and maintained, the only release to the environment will be due to evaporation from 
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liquid that is contained in the bund. All bunds will be sized to contain the full storage tank inventory plus 


an additional allowance for safety where appropriate.  These bunds will have valved discharge points 


as part of their connection to the drainage network.  Prior to draining of rainwater from bunded areas, 


checks will be carried out to ensure that the material discharged is not contaminated.  


Possible failure of bunds may be due to poor design, substandard construction, damage, overtopping, 


overfilling and the failure of systems for rainwater removal.  Depending upon the failure type and 


location, possible outcomes of bund failure could be a release to unmade ground below the bund, 


release onto plant areas that are covered in broken stone, or release into the surface water drains.  Bund 


failures that are coincident with a release of dangerous substance from the primary containment, while 


discussed in this assessment, are considered to be very low probability events. 


7.2.3 Releases in the Power Plant Area 


All stormwater collected from paved and impermeable areas within the Power Plant will pass through a 


class 1 hydrocarbon interceptor prior to discharge to the Shannon Estuary.  


At the end of the system there is a valve which is normally open to allow rainwater to discharge to the 


estuary but can be closed in an emergency to prevent discharge. 


Stormwater collected from roof drains and permeable areas within the power plant will discharge directly 


to the estuary via the final discharge monitoring station. 


7.2.4 Releases to the Storm Water Drain System 


The access road levels will be profiled to drain road runoff to an engineered swale adjacent to the road, 


the majority of which will drain to the engineered storm drainage system at the Power Plant site and 


discharge to the shared constructed outfall to the Shannon Estuary.  


There will also be a stormwater discharge point at the Ralappane D1 stream crossing located 50m from 


the site entrance (Drawing Ref: 198291-1STF-S3001), and a second stormwater discharge point will be 


located at the D2 stream crossing located 20m from the construction laydown area (Drawing Ref: 


198291-1STF-S3002). Both will be fitted with Class 1 hydrocarbon interceptors. 


Releases to the Shannon Estuary are only possible of there is a failure to control discharge from the 


sumps or through the drains. 


7.2.5 Releases to Ground/Ground Water from permeable areas 


Ground water from permeable areas will be collected by means of a ground water drainage network that 


will collect the ground water and discharge where possible into either the existing stream/drainage 


ditches within the site or directly to the estuary via same discharge outfall pipe as the storm water. Silt 


traps will be incorporated onto all groundwater drainage points prior to discharge.  


As the site groundwater drains are only located along the outside perimeter of the developed site, away 


from process equipment, roadways and buildings it is thought that a release into these drains is not 


possible.  


7.2.6 Releases into Storage Buildings/Warehouses 


Building areas used for chemical or hydrocarbon storage on the site, Power Station and AGI will have 


impermeable floors with no drains.  Therefore, any spillage in these building areas should be contained. 


7.2.7 Releases at the AGI Area 


Water collected on the paved and impermeable areas of the AGI will be collected and discharged to the 


storm water drain system after passing through an inceptor located at the AGI.  The drainage route from 


the AGI Interceptor through the storm water drains pass through a second interceptor located near the 
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instrument air package prior to discharge into the fire water retention pond. The fire water retention pond 


discharges to the estuary.  


7.2.8 Fires 


Any fires on site will release combustion products, and in some cases may release unburned material 


to atmosphere. Systems will be installed on site for preventing and mitigating fires (e.g. inerting systems, 


minimisation of ignition sources and water or firefighting systems).   


 







 


 


Report ref.: RMC0500653.1.4 Revision 03  MATTE assessment for Shannon Technology Energy Park Power Plant 


©Vysus Group       Page 26  26 July 2024 


 


 Figure 4. Proposed Site Drainage 


DISCHARGE POINT 
FITTED WITH 
HYDROCARBON 
INTERCEPTOR 
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7.3 Receptors 


The Proposed Development site is in pasture, comprising primarily improved grassland with some wet 


grassland adjacent to the Shannon Estuary, as shown on the aerial photograph below. 


 


 


Figure 5. Proposed Development Site 


The Lower Shannon Special Area of Conservation (SAC) is partly within and adjacent to the site along the 


northern/ north-western boundary and also along part of the eastern boundary of the Proposed Development 


site (see below). The Ballylongford Bay Natural Heritage Area (NHA) is adjacent to a part of the north-western 


boundary of the Proposed Development site (see below). The Shannon-Fergus Estuary Special Protection 


Area (SPA) is to the west of the Proposed Development site (at a distance of approximately 750 m from the 


western extremity of the terrestrial elements of the Proposed Development site).  


For the purpose of this assessment only the possible impacts to the most sensitive receptors will be considered 


(NHA, SPA and SAC). It is recognised that there are criteria for harm to other receptors but the criteria for 


extent and duration of harm for these receptors is less stringent than those for SACs, SPAs and NHAs. 
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Figure 6. Proposed National Heritage Areas (NHA) 


 


Figure 7. SPA and SAC 
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7.4 COMAH materials 


Materials that are covered by the COMAH Regulations as either Named Substances or by their hazardous 


characteristics, such as flammability or toxicity require specific assessment as their release may lead to a 


MATTE, as detailed in the ‘COMAH Classification’ column of Table 3. 


Materials that fall into this category are: 


• Natural gas; 


• Ammonia hydroxide; 


• Diesel; and, 


• Transformer oil. 


7.4.1 Natural gas 


Natural gas is not toxic to the environment, hazards are associated with exposure to fires if a release of natural 


gas is ignited. Environmental receptors at risk are flora and fauna in the NHA and SAC to the west of the site.  


There is no MATTE associated with the natural gas used on the facility as it does not have any liquid 


constituents. 


7.4.2 Ammonia Hydroxide 


Up to 4 tonnes of ammonia hydroxide solution will be stored at the Power Plant in 1,500 litre totes. It will be 


used for Power Plant feedwater treatment. 


Ammonia hydroxide solution is considered to be toxic to the environment under the COMAH Regulations as it 


classified as H400 “Very toxic to aquatic life”. 


A possible worst case release for ammonia solution is the loss of the contents of a tote. This could occur during 


offloading or during storage. Any releases within the storage building would be contained by the building’s 


impermeable flooring or bund and could be cleaned up (e.g. using absorbent material) and disposed of safely. 


Releases outside the building onto roadways could possibly enter the roadway storm water drains and flow 


through the drainage system to the estuary. However action can be taken to contain spillages and prevent flow 


to the estuary by closing the storm water drainage system valve. 


The loss of the contents of a Tote of ammonia solution to the estuary is likely to have short term environmental 


effects at the point of discharge. However, it is thought that the release would not be of sufficient size to result 


in a MATTE. 


Spillages onto ground covered in broken stone have not been considered as possible events, as ammonia 


solution is not used or transported over areas with this surfacing. 


Spillage of ammonia solution will lead to a pungent odour close to the spillage. For a release of a tote of 


ammonia hydroxide solution the odour will not lead to off-site concentrations of concern as the solution is an 


aqueous solution and only small quantities of ammonia will be released from it to atmosphere. 


7.4.3 Diesel 


Diesel is present onshore within the STEP in a number of locations, provisionally identified as: 


• Power Plant CCGT Standby Diesel Generator; 3,200 litres (three off); 


• Power Plant CCGT Diesel Fire Pump; 1,400 litres; and, 


• Power Plant CCGT secondary diesel fuel storage for the power plant, 11,500m3. 


Diesel is considered to be toxic to the environment under the COMAH Regulations as it classified as H411 


“Long-term (chronic) aquatic hazard”.   
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The use of localised small inventory storage tanks for the items of equipment listed above means that the 


largest credible spillage of diesel (from the secondary diesel fuel storage) would be 11,500 m3. This is above 


the Lower Tier threshold of 2,500 tonnes for petroleum products, but below the Upper Tier threshold of 


25,000 tonnes [3]. The volume of diesel is less than the Lower Tier threshold for a “Long-term (chronic) aquatic 


hazard” of 100 tonnes. 


Tertiary containment, bunding and associated pipework will be designed in accordance with EPA Guidance 


Note on Storage and Transfer of Materials for Scheduled Activities. The tanks will be located in a bunded area, 


which will allow for either 110% of the largest tank within the bund or 25% of the total volume of substance 


within the bund, whichever is the larger, in accordance with CIRIA C736, Containment systems for the 


prevention of pollution: Secondary, tertiary and other measures for industrial and commercial premises, 


(CIRIA, 2014). The distillate oil will be supplied to the Site by HGV tanker at an unloading station adjacent to 


the storage tanks, which will feed the distillate oil into one of the three day-tanks. Further details are provided 


in Oil and Hazardous and Noxious Substances (HNS) Spill Plan. 


Distillate Oil will be supplied to site by HGV tankers, which will connect to one of the three 2,000 m3 storage 


tanks. It is not envisaged that distillate oil would not be used in the normal course of events other than for 


about three hours per annum for test firing. Containment arrangements to at the distillate tanker unloading 


area are as follows 


1. Distillate oil will be stored in fixed steel tanks (primary containment) which are located within 


impermeable bunded areas with weather protection (secondary containment sized to contain greater 


than 110% of the largest tank volume or 25% of the total stored substances). The tanks and bunds 


will be subject to a formal risk-based inspection programme conducted by specialist accredited 


contractors.  


2. All drains at this tanker unloading area will pass through Class 1 hydrocarbon interceptors. The 


interceptors will collect any accidental spills of fuels or oils used in vehicles onsite. Spill kits will be 


located at strategic points around the Proposed Development to ensure a quick response to any 


spillages should they occur. Any used spill kits will be disposed of using a hazardous waste disposal 


contractor and in accordance with all relevant EU and Irish waste management legislation (i.e. the 


Waste Management Acts 1996-2011 and any regulations made thereunder, and the Waste Framework 


Directive).  


3. A firewater retention pond is included in the establishment and sized according to the EPA Guidance 


on Retention Requirements for Firewater Runoff (2019). The retention pond will be rendered 


impermeable by use of an appropriate liner, and integrity-tested in line with the requirements of the 


Site’s licence. All drainage from the tanker unloading area will pass through the retention pond. An 


automatic shut-off valve linked to the site’s fire detection system will be installed on the drainage outlet 


point. This tertiary system could be used for the containment of any distillate that is not contained by 


the secondary containment system. 


4. During distillate oil offloading operations, protective systems will be in place to prevent a loss of 


containment such as dry-break hose couplings and vehicle chocks to prevent ‘drive-away’ incidents.  


5. The design equipment and pipework will be to industry codes and standards to reduce the potential 


for a loss of containment, including the use of welded connections to avoid potential leak sources 


(flanges).   


6. Fuel pipework safety systems such as cathodic protection will be installed along with operational 


controls and monitoring.  


7. Instrumentation and control systems will continuously monitor the process and leaks causing a loss of 


pressure would be rapidly detected.  
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8. Alarms, both audible and visual, would be raised in the event of a deviation from set points such as 


pressure levels, vessel levels, etc. alerting site operators. 


9. During commissioning, when distillate oil will be introduced to the site, detailed method statements, 


plans and assessments will be produced to carry out these activities safety. 


10. The Establishment will be operated and managed by experienced, highly trained personnel in 


accordance with all Regulatory requirements, including COMAH.  


11. The design will be subject to numerous formal process safety studies to identify and mitigate hazards, 


such Hazard and Operability (HAZOP) studies. 


The tertiary containment system for the diesel tanks, designed and operated in line EPA Guidance Note on 


Storage and Transfer of Materials for Scheduled Activities, with 2 bunded areas contains the diesel within the 


bunds and prevents the diesel from spreading to the water.  


The low release frequency combined with the tertiary containment system mean that the likelihood of release 


of diesel occurring and reaching the water is considered extremely low.  


7.4.4 Transformer Oil 


There is transformer oil present in four transformers, each of 25,000 litres capacity. 


For the purpose of this assessment Transformer oil is considered to be toxic to the environment under the 


COMAH Regulations as it classified as H412 “Harmful to aquatic life with long lasting effects”. It should be 


noted that assumption of this classification is conservative as transformer oils that do not pose a significant 


effect to the environment are available.  


If a release of transformer oil was to enter into the storm water drainage system it would be contained by the 


Class 1 petrol interceptor. If the interceptor was unable to contain the release and the shut off valve on the 


storm water drainage system was not closed, there could be a discharge of transformer oil to the estuary. 


Possibly resulting in a surface layer of hydrocarbons on the estuary. In unfavourable conditions it is conceivable 


that this could affect the SAC/SPA. A MATTE is therefore considered to be possible, but only if the release of 


transformer oil was very large. However, the volume of transformer oil is less than the Lower Tier threshold for 


an H412 category fluid of 200 tonnes. 


7.5 Non-COMAH Materials 


Materials that are not rated as hazardous to the environment under the COMAH Regulations require MATTE 


assessment where it is credible that they could be released, as the result of an incident involving a material 


that is covered by the COMAH Regulations [3]. 


The conservative assumption that incidents involving natural gas could lead to the release of any of the non-


COMAH materials listed in Table 2 has been made. It should be noted that, due to the separation distances 


between the natural gas systems and areas where these materials are present, the likelihood of secondary 


releases of this type are very low.  


Materials considered are: 


• Tri-Sodium Phosphate;  


• Sodium Bisulphite (30% - 50%); and, 


• Sulphuric Acid (77-100%). 


In addition, releases of cleaning chemicals, laboratory chemicals, paints and fires have been considered at a 


high level. 
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7.5.1 Tri-sodium Phosphate 


Tri-sodium phosphate will be used for feedwater treatment. It is a solid material that will be stored in 1,500 kg 


Totes at the Power Plant water treatment store. It is not classed as hazardous to the environment under the 


COMAH Regulations. The material has been identified as being toxic to fish.  


A possible worst-case release for tri-sodium phosphate solution is the loss of the contents of a tote. This could 


occur during offloading or during storage. Any releases within the storage building would be contained by the 


building’s impermeable flooring or bund and could be cleaned up (e.g. using absorbent material) and disposed 


of safely. Releases outside the building onto roadways could possibly enter the roadway storm water drains 


and flow through the drainage system to the estuary. However action can be taken to contain spillages and 


prevent flow to the estuary by closing the storm water drainage system shut off valve.  


The loss of the contents of a Tote of tri-sodium phosphate ammonia solution to the estuary is likely to have 


short term environmental effects at the point of discharge. However, it is considered that the release would not 


be of sufficient size to result in a MATTE. 


7.5.2 Sodium Bisulphite 


Sodium bisulphite solution will be used for feedwater treatment. It is a is a liquid material that will be stored in 


1,500 kg Totes at the Power Plant water treatment store. It is not classed as hazardous to the environment 


under the COMAH Regulations. The material has been identified as being toxic to fish.  


A possible worst-case release for sodium bisulphite solution is the loss of the contents of a tote. This could 


occur during offloading or during storage. Any releases within the storage building would be contained by the 


building’s impermeable flooring or bund and could be cleaned up (e.g. using absorbent material) and disposed 


of safely. Releases outside the building onto roadways could possibly enter the roadway storm water drains 


and flow through the drainage system to the estuary. However, action can be taken to contain spillages and 


prevent flow to the estuary by closing the storm water drainage system shut off valve.  


The loss of the contents of a Tote of sodium bisulphite solution to the estuary is likely to have short term 


environmental effects at the point of discharge. However, it is considered that the release would not be of 


sufficient size to result in a MATTE as a release would be limited to a single tote. 


Even if a pathway between the material and an environmental receptor could be identified, release of the 


material would not result in a MATTE. 


7.5.3 Sulphuric Acid  


Approximately 3 m3 of sulphuric acid will be present on the Power station, and also used within uninterruptable 


power supply (UPS) batteries.   


Sulphuric acid is a mineral acid that is corrosive and toxic to the aquatic environment at low levels.  As sulphuric 


acid is not classified as being dangerous to the environment under the COMAH Regulations, as events 


requiring consideration are those that are due to an incident involving a COMAH material. In the Power Plant 


area this could be due to an incident involving natural gas that damaged the sulphuric acid containment 


systems or batteries. 


A possible event taken for MATTE assessment is the release of sulphuric acid on the Power Plant. A worst 


case scenario would be the release of the entire tank contents due to failure of both the tank and leakage from 


or overtopping of the bund. In this scenario up to 3 m3 of acid could be released.  As the tank is located at 


some distance from the buried natural gas supply line to the Power Plant, the likelihood of a release of this 


size is considered to be very unlikely. However, in such an event, a release of sulphuric acid into the storm 


water drains may be possible.   


At the end of the storm water system there is a shut off valve which is normally open to allow the rainwater to 


discharge to the estuary. This valve can be closed in the event of spillage, as required. A spillage of sulphuric 
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acid could potentially be released to the estuary through this route if the shut off valve was not closed. As the 


quantities released would be small, and sulphuric acid is not highly toxic to the environment, it is judged that a 


MATTE from a leak of sulphuric acid is not credible. 


7.5.4 Cleaning Chemicals, Laboratory Chemicals and Paints 


Various types of laboratory chemicals, paints and cleaning materials will be stored in Maintenance & 


Warehouse Buildings and will be used throughout the STEP. Details of the properties of these materials are 


not available but it is likely that some of the materials will be hazardous to the environment or flammable. 


These types of materials are commonly stored and transported on site in small containers and if accidentally 


spilled can be treated, absorbed into inert materials and disposed of safely. Any releases in storage areas will 


be contained by impermeable flooring. On this basis it is concluded that a MATTE from the release of laboratory 


chemicals, paints and cleaning materials is not credible. 


7.5.5 Storage Building Fires 


A variety of materials such as laboratory chemicals, paints, cleaning materials, oils and process chemicals will 


be present in storage buildings on the site. Storage building fires may occur as a consequence of a natural 


gas fire and a range of materials stored in the buildings could combust, be carried into the atmosphere in the 


smoke plume, be released to the building floor (liquids) or enter firewater. 


In the event of a storage building fire the materials being released to atmosphere will be primarily carbon 


dioxide, carbon monoxide, water vapour, soot and unburned materials that may be carried in the smoke plume.   


Local environmental factors such as wind speed and direction will influence which environmental receptors 


are likely to be affected and the potential for dry deposition of materials in the plume. Washout of material from 


the plume may occur if it is raining, leading to deposition of materials. 


The primary combustion products (carbon monoxide, carbon dioxide and water vapour) in fire plumes will have 


short term environmental effects as they are not considered to be highly hazardous to the environment and 


will not produce long term contamination. Soot deposited from the plume may lead to short-term marking of 


vegetation but is also unlikely to lead to long term or acute environmental damage. Therefore, a MATTE from 


a storage building fire smoke plume is not thought to be a credible event. 


Fire water run-off from a storage building fire will be expected to be contained on site and will only reach the 


Shannon estuary if a very large quantity of firewater is used. In this event, water contaminated with materials 


that may be hazardous to the environment could enter the estuary. If such a release was prolonged, and 


contained materials that are ecotoxic, it is possible that the local SAC/SPA could be affected, possibly leading 


to a MATTE. With the measures proposed for preventing building fires and controlled discharge of fire water 


to the estuary, the risk of a MATTE from fire water run-off is considered to be very low. 


7.6 MATTE risk evaluation 


The evaluation of risk associated with the identified MATTE events is provided below. 


Table 4. MATTE Sources for the Power Plant only design. 


Material Risk of MATTE 


Diesel Low - the proposed 11,500 m3 diesel stored on site 
falls within the Qualifying quantity (>2,500 tonnes) 
of dangerous substances as referred to in the 
COMAH Regulations, but the low likelihood of a 
release occurring combined with the tertiary 
containment system means that it is very unlikely 
for a release to occur resulting in the material 
entering the estuary (pathway). 
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Material Risk of MATTE 


Transformer oil Very low - measures on site would prevent the 
material entering the estuary (pathway) 


Firefighting Water Very low – measures on site would prevent the 
material entering the estuary (pathway) 


A review of the escalation potential, vulnerabilities, and potential environmental impacts is provided below: 


Escalation 


In respect of the risks of escalation, facilities will be designed to incorporate separation distances to prevent 


major accidents such as fires and explosions originating in one area from spreading to another area or 


escalating via domino effects, based on established engineering guidance for industrial site layout. Further the 


development will be partitioned into fire zones, where equipment is grouped by nature and / or homogeneous 


level of risk. The consequences of a fire, flammable gas leak or an explosion corresponding to the credible 


event likely to occur in one fire zone shall not impact other fire zones. 


Vulnerability 


In terms of the vulnerability of the project to potential disasters/accidents, including both natural and man-made 


disasters it is noted that the application is accompanied by a flood risk assessment, which concludes that with 


the exception of crossings of Ralapanne Stream by the access road, there is no development proposed within 


either Flood Zones A or B. The proposed watercourse crossings have been sized to have a minimal impact on 


the hydraulic regime in the area and provide an adequate freeboard for a 1% AEP fluvial event. The site is 


also remote from other major accident sites and would not be at risk from events at such sites. 


Environmental impacts 


Table 5. Review of Environmental Impacts 


Phase Impact Effect Comment 


Land & Soils   Impacts that are 
predicted to arise in 
relation to Land and 
Soils would be avoided 
managed and mitigated 
by the measures which 
form part of the 
proposed scheme and 
the proposed mitigation 
measures. The 
proposed development 
would not have any 
unacceptable direct, 
indirect or cumulative 
impacts in terms of 
Lands and Soils. 


Construction phase Accidental spills and  


leakage of oils and 
fuels. 


Minimal 


Operational Spillages of fuel, oil,  


wastewater or other  


hazardous substances 


Minimal 


Cumulative effects N/A N/A 







 


 


Report ref.: RMC0500653.1.4 Revision 03  MATTE assessment for Shannon Technology Energy Park Power Plant 


©Vysus Group       Page 35  26 July 2024 


Phase Impact Effect Comment 


Water Accidental spills and 
leaks from use and 
storage of liquid 
chemicals, oils and 
fuels. 


Minimal Impacts in relation to 
Water would be 
avoided, managed and 
mitigated by the 
measures which form 
part of the proposed 
scheme and by 
appropriate conditions. 
The proposed 
development would not 
have any unacceptable 
direct, indirect or 
cumulative impacts in 
terms of Water. See 
also the assessment of 
effects on Marine 
Ecology below. 


Marine ecology Accidental large-scale 
oil spill during 
operations -Habitats, 
Marine Mammals, Fish 
and crustacean species 
of the estuary and SAC, 
birds of the SPA 


Not significant Impacts that are 
predicted to arise in 
relation to Marine 
Ecology, would be 
avoided managed and 
mitigated by the 
measures which form 
part of the proposed 
scheme. The proposed 
development would not 
have any unacceptable 
direct, indirect or 
cumulative impacts in 
terms of Marine 
Ecology. 


Terrestrial Ecology N/A N/A N/A 


Major Accidents and 
Disasters 


Loss / spillage of other 
contaminants. 


Potential for release of 
contaminants in 
firewater. 


Not significant Impacts in relation to 
major accidents and 
disasters would be 
satisfactorily avoided, 
managed and mitigated 
by the measures which 
form part of the 
proposed scheme and 
by appropriate 
conditions. The 
proposed development 
would not have any 
unacceptable direct, 
indirect or cumulative 
impacts in terms of 
major accidents and 
disasters 


7.7 MATTE assessment summary 


The table below provides the results of the MATTE assessment for the Power Plant only design. 
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Table 6. MATTE potential for the Power Plant only design 


Material MATTE MATTE Risk 


Diesel Yes Low - The proposed 11,500 m3 diesel stored on site 
falls within the Qualifying quantity (>2,500 tonnes) of 
dangerous substances as referred to in the COMAH 
Regulations, but the low likelihood of a release 
occurring combined with the tertiary containment 
system means that it is very unlikely for a release to 
occur resulting in the material entering the estuary 
(pathway). 


Transformer oil Yes Very low - measures on site would prevent the  


material entering the estuary (pathway) 


Firefighting Water Yes Very low – measures on site would prevent the  


material entering the estuary (pathway) 


Natural Gas No N/A Not a MATTE 


Ammonia Hydroxide No N/A Not a MATTE 


Tri-Sodium Phosphate No N/A Not a MATTE 


Sodium Bisulphite No N/A Not a MATTE 


Sulphuric acid No N/A Not a MATTE 


Cleaning materials, laboratory 
chemicals and paints 


No N/A Not a MATTE 
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8 Conclusions  


The results from the MATTE assessment are summarised in the table below. 


Qualitative assessment of possible scenarios for accidental releases associated with the STEP has indicated 


that releases or accidents of large quantities of some materials have the potential for causing a MATTE; 


specifically diesel and Transformer Oil. Release of firefighting water to the estuary could result in a MATTE if 


it is contaminated with ecotoxic materials. 


Table 7. MATTE assessment summary 


Material Potential 
MATTE? 


Evaluation MATTE Risk 


Diesel Yes The proposed 11,500 m3 diesel stored on site falls within 
the Qualifying quantity (>2,500 tonnes) of dangerous 
substances as referred to in the COMAH Regulations, but 
the low likelihood of a release occurring combined with the 
tertiary containment system means that it is very unlikely 
for a release to occur resulting in the material entering the 
estuary (pathway). 


Low 


Transformer oil Yes Transformer oil may be hazardous to the environment 
depending on its chemical composition and a significant 
release to the estuary could result in a MATTE. Measures 
on site would prevent the material entering the estuary 
(pathway) 


Very low 


Firefighting Water Yes Firefighting the water may be contaminated with materials 
that are toxic to the environment and, as such, a release 
of a large quantity of firefighting water into the Shannon 
estuary may lead to a MATTE. Measures on site would 
prevent the material entering the estuary (pathway) 


Very low 


Natural Gas No There is no MATTE associated with the natural gas used 
on the facility as it does not have any liquid constituents. 


N/A Not a 
MATTE 


Ammonia 
Hydroxide 


No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 


N/A Not a 
MATTE 


Tri-Sodium 
Phosphate 


No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 


N/A Not a 
MATTE 


Sodium Bisulphite No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 


N/A Not a 
MATTE 


Sulphuric acid No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 


N/A Not a 
MATTE 


Cleaning 
materials, 
laboratory 
chemicals and 
paints 


No Materials may be harmful to the environment but only 
present in small quantities with low possibility of entering 
the marine environment. 


N/A Not a 
MATTE 


All of the identified MATTE events are described as low or very low risk, as the likelihood of a release occurring 


is low and measures for prevention of discharge to the estuary are present within the plant design and 


operating philosophy.  


It is noted that the risks associated with the facility are in accordance with HSA criteria. 
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Appendix A. Drainage 
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1. Introduction 

The following submission is made in response to the letter from An Bord Pleanála (the “Board”) dated 

6th September 2024 in relation to pending application reference no. ABP-319566-24.  

The Board invited Shannon LNG Limited (the “Applicant) to make a submission on the observations 

received by the Board. Those observations were received by the Board during the public consultation 

process for ABP-319566-24. The Applicant welcomes this opportunity to respond.  

The Applicant has carried out a comprehensive review of all observations received by the Board during 

the public consultation period from 29th April  to 17th June 2024. From the Applicant’s review, it appears 

that several key themes occur across the submissions and the Applicant has drafted this response to 

address these key themes, rather than individually addressing each submission in turn. The letters were 

received by the Applicant from the Board on the 1st July and 19th July 2024.  

As directed, this response does not contain any additional reports or supplementary reports and is 

confined to the issues raised in the observations received by the Board. The matters raised are 

comprehensively addressed in the EIAR submitted with the Application, the Applicant welcomes this 

opportunity to respond to some of the key themes raised in the submissions received. 

Submissions from the following Prescribed Bodies: Health and Safety Authority (HSA), National Parks 

and Wildlife Service (NPWS), Transport Infrastructure Ireland (TII) and National Monument Services 

(NMS)  are responded to individually as these submissions do not overlap and are not repeated within 

other submissions.  Submissions from An Taisce, Friends of the Environment, Gluaiseacht for Global 

Justice, Safety Before LNG, Not Here Not Anywhere, Future Generations Kerry, Melina and Christine 

Sharp, and  Michael Eversen overlap and are somewhat repeated in many cases. Therefore, the 

Applicant has responded with the key themes identified in those submissions under the following 

headings: 

• Obligations under the Climate Act; 

• Carbon Budgets and Emission Reduction Obligations; 

• Operational Life and Construction Timeframe;  

• UCC Research, McMullin et al and “lock in”;  

• Major Adverse Climate Impact; 

• Fugitive Emissions and Methane Leakage;  

• Cumulative Impacts and Project Splitting;  

• Feasibility of Hydrogen Transition; 

• Decarbonisation Renewables vs Emission Reduction; 

• Pipeline Planning Permission; 

• Impacts to Lower River Shannon; 
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• An Taisce 7.1 – Impact on Breeding Birds; 

• An Taisce 8.0 – Visual and Light Pollution; 

• Proposed LNG Terminal; and 

• Alternative Locations not considered. 

The response clarifies how the Proposed Development complies with the European, National and 

Regional policy and regulations.    
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2. Health and Safety Authority (HSA) 

Detailed in Table 2.1 are the responses to the HSA comments received on the 18th June 2024. The 

updated Quantitative Risk Assessment (QRA) and Major Accident to the Environment (MATTE) that 

address the 16 comments from the HSA as are included in Appendix 1 and Appendix 2.  

 

Table 2.1: Response to HSA Comments 

Comment Response 

1. The applicant is required to provide a site map 

with the boundary of the COMAH establishment 

clearly outlined. To note this is not the boundary of 

ownership, rather the COMAH establishment 

boundary. The COMAH boundary should also be 

included in Figure 11. 

COMAH boundary added as requested. (Figure 1 

and result figures in Section 10). 

2. Provide further details on spill management and 

containment arrangements at the distillate tanker 

unloading area. It is the Authority’s understanding 

that the tanks will be filled by road tanker as there 

is no reference to a jetty. 

Details of spill management added in Section 2.3, 

and spill management plan referenced. 

3. The report does not include hydrogen in the 

inventory of dangerous substances. However, in 

section 14.5.2.3 it states that hydrogen will be used 

for turbine cooling purposes. This will need to be 

assessed from hydrogen storage, to the point of 

use as required by the Technical Land Use 

Planning Guidance document (TLUPG). 

A TEWAC (Totally enclosed water to air cooled) 

generator is proposed for the power plant. 

Therefore, Hydrogen will not be used for 

generator cooling on turbines of this size, and is 

therefore not discussed in the QRA. 

4. It is noted that section 10 of the report provides 

maps with the risk outputs. Confirm how were the 

inputs for SAFETI calculated and what scenarios 

are they based on? The outputs from the 

consequence modelling of the scenarios should 

also be provided in the report.  

The risk contours are generated automatically by 

SAFETI, based on the release source parameters 

and frequencies entered. Section 3 has been 

expanded to provide more information regarding 

the data entered into SAFETI. 

5. In relation to jet fires, the consequences from 

both vertical and horizontal fires should be 

modelled.   

Both horizontal and vertical releases considered 

as requested. 

6. The report does not refer to the criteria set out 

in the TLUPG in relation to new establishments 

i.e.10-6/yr for the public and 5x10-6/yr for offsite 

workers. Confirm in the report that this criteria has 

been met.   

The criteria is detailed in chapter 3.1 of the QRA. 

and the conclusions state that the site complies 

with the criteria. The criteria has now also been 

duplicated in Section 10.2 and 10.3, with 

statements that the criteria are met. 

7. A natural gas release scenario in the turbine 

enclosure should be assessed and included in the 

QRA. Loss of containment scenarios and 

frequencies from table 64 of TLUPG should be 

used in this instance.   

This scenario has been added, and the model 

inputs are described in Section 3. 

8. Sections 3.3.2 and 5.2 refer to scenarios relating 

to steam. Steam is not classified as a dangerous 

substance under the Control of Major Accident 

Hazard (COMAH) Regulations 2015, consequently 

the COMAH Regulations do not apply to steam. 

However, it should be determined whether a steam 

This was conservatively included in the previous 

assessment but has negligible impact on the 

results and the potential for escalation resulting 

from a release of steam is considered negligible. 

The scenario has therefore been removed. 
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Comment Response 

scenario could initiate a major accident relating to 

a dangerous substance on the site, and if so, this 

should be included.  

 

9. Section 3.3.2 refers to Battery Energy Storage 

Systems (BESS). A BESS is not a substance or 

mixture as defined under the CLP Regulations. It 

is therefore not subject to the COMAH 

Regulations. However, it should be determined if a 

BESS could be an initiator of a major accident 

relating to a dangerous substance on the site, and 

if so, this should be included.    

Risks due to the presence of the BESS are 

primarily related to its potential to cause a 

significant fire. However, this fire will be contained 

within the BESS building, and the probability of it 

escalating into a major accident affecting areas 

outside the site is discounted. Therefore, this 

scenario has not been calculated in the QRA. 

Section 3.3.2 has been updated accordingly.  

10. Table 10 (scenario conditions) appears to be 

missing some pressure data. 

Apologies, this was an unnoticed issue generating 

the PDF – we have checked, and this issue has 

been rectified . 

11. Section 5.3 last paragraph “The probability of 

successful leak detection and automatic isolation 

of the pipe has been taken as 0.99, with a 

detection time of 30s”. What is the source for this 

data and where is it used in the analysis? 

Mitigation measures such as leak 

detection/isolation cannot be considered for the 

purposes of Land Use Planning, such modelling 

should always be conservative in nature and 

should not include the use of mitigatory factors 

such as detection systems.  

Detection / isolation is typically taken into account 

in risk studies, but as commented this has no 

impact in land use planning assessment. 

Detection / isolation has therefore been removed. 

12. Section 7.4 Effects of bunding– The meaning 

of this section is unclear, consider review of this 

content. 

Section 7.4 revised to clarify that the primary and 

second bunds are considered to contain all leaks, 

and that the maximum surface area of an 

associated pool fire is limited by the total area of 

the bunds. 

13. Section 7.4.3 refers to Regulations in Northern 

Ireland which are not relevant to this application 

are to be removed or amended to reflect relevant 

legislation in ROI. 

Revised accordingly.  

14. Section 7.4.4 refers to Transformer oil. Confirm 

whether this substance meets the criteria of a 

dangerous substance as set out in in Schedule 1 

of the COMAH Regulations 2015.  

As discussed in Section 7.1, whether the 

transformer oil meets the dangerous substance 

criteria is dependent on the specific type of oil 

used, which is not finalised at this point. The 

transformer oil has therefore, conservatively, 

been evaluated in the MATTE as a dangerous 

substance. 

15. Section 7.6 refers to “triple containment”, what 

does this mean? Provide further details.  

Revised accordingly. 

16. In Section 1.4 it states that there will be 

16,000m3 diesel stored at the site whilst in table 

7.2 it refers to11,500m3 diesel. Confirm which 

amount is correct and correct figure throughout 

document.    

While the total storage capacity of all the 5 tanks 

is 16,000 m3, the three-day tanks (~2,000 m3 

each) will normally be empty, so normally only 

11,500 cubic metres of distillate will be stored. But 

for conservative purposes in the QRA, a total 

inventory of 16,000 m3 of distillate is assumed as 

a worst-case scenario. Text in Section 1.4 revised 

to clarify. 
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3. National Parks and Wildlife Service (NPWS) 

The Applicant notes NPWS submission and welcomes all potential conditions from the Board. The 

Applicant will ensure any such conditions relating to terrestrial and marine biodiversity are met following 

any grant of permission for the Proposed Development by the Board.  

The Applicant’s response in relation to the loss of habitat from Annex 1 habitats Estuaries and Reefs 

associated with the construction, installation and operation of the proposed drainage outfall pipe are 

provided in Section 3.1. 

3.1 Loss of Annex 1 Habitat Estuaries and Reefs 

As detailed in Section 2.8.5 of the Natura Impact Statement (NIS) the installation of the drainage outfall, 

will result in temporary habitat loss of approximately 90m2 of Annex I habitat above the low water mark 

and 10m2 below the low water. Loss of Annex I habitat Estuaries habitat is estimated to be approximately 

100m2, while the loss of Reef habitat is approximately 65m2. Installation of the pipe will result in the loss 

of 0.000041% and 0.000030% of the Annex I habitats 1130 Estuaries and 1170 Reefs respectively.  

The approximate spatial extent of the habitat lost pending decommissioning is 0.000041% and 

0.000030% of the Annex I habitats 1130 Estuaries and 1170 Reefs, respectively (NIS Section 3.4.4). 

It is the Applicant’s view as outlined in Section 3.4.4.2.2 of the NIS, that the loss of Annex I habitats 

1130 Estuaries and 1170 Reefs habitat due to the installation of the drainage outflow pipe, relative to 

the total area of the habitats in the Special Area of Conservation (SAC) is negligible and will not give 

rise to negative impacts to the structure or functioning of the habitats. 

Furthermore, the intertidal and subtidal surveys did not observe any rare, protected or unusual species, 

and those observed are known to occur widely, it can be concluded that the loss of habitat of this 

magnitude will have no impact on the structure and functioning of these Annex 1 habitats. 

Finally, the Applicant would like to draw the attention of the Board to page 135 and page 208 of the 

Inspectors report with regards to ABP-311233-211, where the inspector stated in relation to habitat loss 

from the drainage outfall pipe that: 

 “The extent of loss is extremely limited relative to the extent of habitats within the estuary. 

Community types occurring within the habitats are not rare and occur widely. Subtidal species 

recorded are not rare, protected or unusual. Natural deposition of sediments and natural 

recolonisation of hard benthic surfaces by flora and fauna” (Page 135) 

 “Based on the evidence presented, I do not consider that the proposed development, occurring 

within this dynamic environment, will give rise to an adverse effect on the integrity of the Lower 

River Shannon Estuary cSAC as the loss of this very small amount of benthic habitat would not 

adversely impact on the ecological structure or function of the site or of the habitats and 

community complexes therein”. Conclusion:  “The loss of Annex I habitats 1130 Estuaries and 

1170 Reefs, arising from the development will not give rise to negative impacts to the 

 
1 https://www.pleanala.ie/anbordpleanala/media/abp/cases/reports/311/r311233.pdf  

https://www.pleanala.ie/anbordpleanala/media/abp/cases/reports/311/r311233.pdf


 Response to An Bord Pleanála letter dated 6th Sepember 2024     
   

 

 
Prepared for:  Shannon LNG Limited   
 

AECOM 
6 

 

functioning of the habitats, and will not result in adverse effects on the integrity of the cSAC or 

the Special Protection Areas (SPA).” (Page 208) 

3.2 River Shannon and River Fergus Estuaries SPA: Oil Pollution 
Prevention 

3.2.1 Nature of Spillage Containment for the tanker unloading station 

As detailed in Section 2.3.8.2 of Chapter 2 and Section 2.3 of the Appendix 2-5, Tertiary 

containment, bunding and associated pipework will be designed in accordance with EPA Guidance 

Note on Storage and Transfer of Materials for Scheduled Activities (2004). The tanks will be located 

in a bunded area, which will allow for either 110% of the largest tank within the bund or 25% of the 

total volume of substance within the bund, whichever is the larger, in accordance with CIRIA C736, 

Containment systems for the prevention of pollution: Secondary, tertiary and other measures for 

industrial and commercial premises, (CIRIA, 2014). 

Refer to planning drawing reference 198291-SS-A4114, which details the design of the containment 

for the fuel storage and pumping facility including the tanker unloading area.  

3.2.2 If there will be a rapid mechanism to close the presumed sluice between the 
pond and the stormwater outfall into the SPA in the event of a spillage entering 

the stormwater system 

Refer to Figure 2.14 of the Chapter 2, in the event of a fire or an oil spillage there is an automatic 

shut off valve located at the outlet of the firewater retention pond. The automatic shut-off valve is 

linked to the Site’s fire detection system can also be used in the event of an oil spillage.  

3.2.3 If equipment and materials to deter birds from landing in the pond will be 

available for immediate use in the unlikely event of an Oil Spillage 

The firewater retention pond will be lined with an appropriate liner to render it impermeable and will 

not develop aquatic vegetation. It will be located within a large industrial facility. In the absence of 

aquatic vegetation and given its location the pond will not attract significant numbers of birds 

including birds listed as conservation interests for River Shannon SAC and the River Fergus 

Estuaries SPA. Standard bird dispersal techniques may be used during operation to deter usage 

such as kites, scarers etc if required. However, the Applicant will ensure that equipment and 

materials to deter birds from landing in the pond will be available for immediate use in the unlikely 

event of an oil spillage. A designated member of staff will be assigned the task of ensuring that birds 

are moved away from the lagoon during an incident using standard bird scarers. Where longer term 

measures are required to prevent birds returning, the ecologist for the project will ensure that 

adequate medium to long term measures are implemented as required. 
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4. Transport Infrastructure Ireland (TII) 

The Applicant notes the Transport Infrastructure Ireland (TII) submission and welcomes all potential 

conditions proposed by the Board. The Applicant will ensure all conditions relating to Traffic and 

Transport are met following any grant of permission for the Proposed Development by the Board.  

Further clarity on the weight of the Heat Recovery Steam Generators (HRSG) and the Steam Gas 

Turbine (STG)-800 gas turbines are provided in the following subsections.  

4.1 TII 2.2 – Structures  

With reference to the expectational abnormal loads, the EIAR details a conservative weight for the STG 

component as being 238 tonnes, which represents an exceptional abnormal load as correctly stated by 

TII in their submission.  

Following recent conversations between the Applicant and their  Steam Turbine and HRSG suppliers, 

the Applicant has confirmed that the weight of each of the HRSG and STG will be below 150 tonnes.  

The EIAR states that they will be transported by a modular six axle and three axle trailers in combination 

pulled by tow bar on a standard four axle lorry. According to the Department of Transport, the maximum 

weight laden for an articulated vehicle having a total of six or more axles is 40t2. Therefore, the total 

weight of the STG component including, the weight of the modular six axle and three axle trailers in 

combination pulled by tow bar on a standard four axle lorry, will be 190 tonnes. Therefore, this would 

fall under definition of an abnormal load as defined by TII, which is between 46 and 200 tonnes.  

5. National Monument Services (NMS) 

The Applicant notes NMS submission and welcomes all potential conditions proposed by the Board. 

The Applicant will ensure all conditions relating to marine and terrestrial archaeology are met following 

any grant of permission for the Proposed Development by the Board.  

  

 
2 http://www.irha.ie/wp-content/uploads/2019/02/vehicle_weights__dimensions_limits.pdf 
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6. Submissions from An Taisce, Friends of the 

Environment, Gluaiseacht for Global Justice, 
Safety Before LNG, Not Here Not Anywhere, 
Future Generations Kerry, Melina & Christine 
Sharp & Michale Eversen.  

 
The Applicant appreciates the responses received and welcomes the opportunity to respond and 

address the matters raised.  

Submissions from An Taisce, Friends of the Environment, Gluaiseacht for Global Justice, Safety Before 

LNG, Not Here Not Anywhere, Future Generations Kerry, Melina & Christine Sharp & Michael Eversen 

overlap and are somewhat repeated in many cases. Therefore, the Applicant has responded with the 

key themes identified in these under the following headings: 

6.1 Obligations under the Climate Act 

The Climate Action Plan 2024 (CAP24), the National Long Term Climate Action Strategy, the National 

Adaptation Framework, relevant Sectoral Adaptation Plans and the National Climate Objective all 

support the project.  

Compliance with these polices is discussed in detail in Chapter 4 (Energy and Planning Policy) and 

Chapter 15 (Climate) of the EIAR and is not repeated here for brevity. While this response does not 

propose to present any new information, the matters raised in the submissions are addressed to direct 

to the appropriate and relevant part of the EIAR where these issues were considered 

These policies confirm that natural gas fired electricity generation will play an important role to 2030 

and beyond in supporting intermittent wind generation and allow the phase out of carbon-intensive coal 

and peat fossil fuel power plants to more sustainable lower carbon fuel sources.   

Nowhere in the Climate Action Plan (CAP) 24, the National Long Term Climate Action Strategy, the 

National Adaptation Framework, Sectoral Adaptation Plans or the National Climate Objective is there a 

policy to suggest that natural gas fired electricity generation is not required to 2030 and beyond.    

At a macro level, national long term climate action strategy requires the electrification of transport and 

heat which will lead to a significant increase in electricity demand. And with the closure of coal and peat 

power plants under the CAP 24, natural gas electricity remains as the only significant source of 

electricity when wind and solar power cannot meet demand. Gas-fired power generation will be required 

to meet almost all of Ireland’s electricity requirements on days of low wind.  

As discussed in Chapter 4 and Chapter 15 of the EIAR, the absence of the Proposed Development 

does not stop Ireland needing natural gas fired electricity for when the wind does not blow or the sun 

does not shine.  
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The electrical demand in periods where no renewable energy can be generated would just be satisfied 

via higher carbon less efficient power plants, such as the proposed emergency generation units such 

as the 150 MW oil fired unit in Tarbert and the Shannonbridge Power Plant 264 MW distillate diesel oil 

unit in West Offaly.  

For reference the Applicant’s Proposed Development is a highly efficient low carbon combined cycle 

power plant, where the carbon impact is much lower than an equivalent Open Cycle Gas Turbine 

(OCGT) design (Figure 15.1, Chapter 15 of the EIAR) and diesel fired emergency generation units (such 

as those, as identified from information in the public domain, currently under construction at Tarbert and 

operational at Shannonbridge).  

6.2 Carbon Budgets and Emission Reduction Obligations 

Compliance with Carbon Budgets and Emission Reduction obligations is set out in detail in Chapter 4 

(Energy and Planning Policy) and Chapter 15 (Climate) of the EIAR and is not repeated here in detail 

for brevity. While no new information needs to be presented, a brief summary conclusion is offered for 

ease of reference. Refer also to Section 4.2.15, Section 4.2.16, and Section 15.9 to 15.12 of the EIAR.  

A carbon budget represents the total amount of emissions that may be emitted in the State during a 

five-year period, measured in tonnes of carbon dioxide (CO2) equivalent. It is calculated on an economy-

wide basis.  

As part of its work, the Climate Change Advisory Council is responsible for proposing three five-year 

economy-wide carbon budgets, covering the periods 2021-2025, 2026-2030 and 2031-2035, to assist 

the State in achieving its national climate objectives and greenhouse gas emissions targets agreed by 

the European Union. 

The Climate Action Plan 2024 (CAP24) is the third annual update to Ireland’s Climate Action Plan. It is 

discussed in Section 4.2.3 of the EIAR. CAP24 was approved by Government on 20th December 2023.  

CAP24 builds upon CAP23 by refining and updating the measures and actions required to deliver the 

carbon budgets and sectoral emissions ceilings. The Plan provides a roadmap for taking decisive action 

to halve Ireland’s emissions by 2030 and reach net zero by no later than 2050, as committed to in the 

Climate Action and Low Carbon Development (Amendment) Act 2021. CAP24 notes: 

“Rapid delivery of flexible gas generation is needed at scale and in a timeframe to replace emissions 

from coal and oil generation as soon as possible to reduce impacts on the carbon budgets. The 

introduction of renewable gas generation into the grid is an important factor of ensuring a security of 

supply for Ireland’s electricity system”. 

The design of the Proposed Development have been chosen for its flexibility and efficiency. All future 

energy scenarios, show gas power plant being required in the period to 2050 and beyond. Given that it 

is accepted by all competent authorities that gas-fired generation will be required, there will be 

emissions in aggregate from power plant operating in the Single Electricity Market regardless of which 

individual plant generates the emissions.  
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The operation of the Single Electricity Market, which takes into account the cost of emissions under the 

EU Emissions Trading Scheme3, dictates that the most efficient and least emitting plant will be 

dispatched first for energy generation and system stability purpose. The efficiency of the Proposed 

Development combined with its ability to operate at a low minimum generation capacity means that the 

Proposed Development (CCGT) will be dispatched ahead of a less efficient OCGT power plant, as it 

will provide lower direct emissions and also provide system inertia (and other system services) at a 

lower output allowing for higher instantaneous renewable (non-synchronous) generation that would 

otherwise be the case if the Proposed Development was not developed4.  

In summary, the Proposed Development is compliant with carbon budgets and emission reduction 

obligations.  

6.3 Operational Life and Construction Timeframe 

The need for gas fired generation up to 2050, and beyond, is clearly set out in Chapter 4 of the EIAR 

and is not repeated here for brevity. No new information needs to be presented.  

Currently, policies do not forecast beyond 2050, but regardless of forecasts, renewable generation will 

remain intermittent. The wind does not blow, and the sun does not shine 100% of the time. The Applicant 

foresees the need for the Proposed Development post 2050. For this reason, an operational life of 25 

years was selected.   

Future policy and legislation between now and 2050 may impose additional requirements on the 

Proposed Development. If this is the case, then the Applicant will, in accordance with industry planning 

requirements, seek planning permission for any additional technology as required.   

6.4 University College Cork (UCC) Research, McMullin et al, “Lock In” 

Reference is made in submissions to UCC research and McMullin et al , which seems to suggest that 

as more renewable penetration is built, the existing natural gas infrastructure (pipeline and power 

 
3 EirGrid is part of the EirGrid Group who, through the Single Electricity Market Operator (SEMO), is responsible for the operation of the Single 

Electricity Market (SEM). SEM is the all-island wholesale electricity market. As the TSO, EirGrid plays a vital role in the operation of the SEM. 

EirGrid’s electricity forecasts are used to ensure that there is sufficient generation capacity to meet electricity demand at  all times of the day. The 

dispatch of the Power Plant will be controlled by SEMO. Dispatch under the I-SEM is determined by economic merit as well as the requirements of 

the grid and EirGrid are obliged to dispatch based on economic merit. As all power production requires the producer to purchase the necessary 

emissions allowances under the ETS, the cost of emissions as per the ETS is reflected in the price of power and therefore in dispatch (i.e. plants 

which are less carbon efficient will have higher costs and be lower in the economic merit order). Plants are required under t he balancing market 

principles code of practice to reflect the cost of carbon in their bidding prices which ensure the I -SEM arrangements reflect carbon efficiency as a 

part of the overall dispatch of plants (SEM Committee, 2017). 

 
4 As the level of renewable generation on the system at any one time increases, thermal power plant has their dispatch quantiti es decreased by 

EirGrid to facilitate the output of the renewable power plants. However, a certain number of dispatchable plants mu st remain on the system to 

provide the services mentioned above. ‘Positioning’ is when the grid operator keeps a power plant running so as to be on stan dby to provide these 

services to the grid operators in real time. This is a vital process for grid stability; however, with inflexible power plants it can lead to larger than 

necessary power plants being positioned. This causes increased emissions, increased curtailment of renewables (to make room f or the positioned 

power plant) and increased costs.  
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plants) will have sunk costs that will need to be paid for regardless of use, and this then may present a 

barrier to decarbonisation.  

An Taisce summarise the point by noting, “favouring conventional power plants at the expense of 

investment in clean fuels exacerbates the fossil gas lock in problem and elevates the risk of stranded 

assets”. 

An Taisce and others present this concern as a “Lock in” of fossil fuels. It is noted that “lock in” is not 

defined within the submissions received or within any recognised economic textbook or government 

policy.  

The submissions infer that academic research is suggesting that building a merchant power plant 

confers an enduring and indefinite obligation on the state. This is not the case.  

The power plant is a private merchant plant, and the State is not underwriting the investment. When the 

power plant is no longer needed it will be decommissioned. This is clearly discussed in the EIAR. 

Section 15.8.1.2 Operational Phase GHG Emissions of the EIAR states that the power plant will only 

operate when dispatched by the Grid operator and only after renewables are despatched first. 

Finally, it should be noted that electrical demand sets supply. The presence, or absence, of supply (i.e. 

power plants) does not impact demand.  

6.5 Major Adverse Climate Impact 

Mitigation measures for the Proposed Development are adequately set out in Chapter 15 of the EIAR. 

These mitigation measures are not repeated here for brevity. No new information is presented. As 

detailed in Section 15.2 Chapter 15, emissions from the Proposed Development will equate to around 

2.8% of Ireland’s carbon allowance in 2030, a major adverse impact, however without the supply of 

dispatchable energy from gas fired power stations to support the wider decarbonisation of the economy, 

these reduction targets may not be met. Furthermore, direct operational emissions from the Proposed 

Development will be covered by the EU ETS. 

A number of embedded mitigation measures have been developed through the design process to 

reduce GHG emissions throughout its design life including measures to reduce energy and material 

consumption. Further, in the future it is likely that the Proposed Development may be transitioned from 

a natural gas to a hydrogen-powered facility which would substantially reduce GHG emissions and aid 

the further decarbonisation of the national grid. Any future operation on hydrogen will require a future 

planning application, which is specifically noted in the EIAR 

6.6 Fugitive Emissions and Methane Leakage 

An Taisce and others suggest that fugitive emissions of methane have not been assessed because of 

the content of Table 15-2 of the EIAR.  

While there is a lacuna in the text of Table 15-2, the Applicant confirms for completeness that fugitive 

emissions were included in the assessment, as evidenced in Table 15-19, where the fugitive emissions 

are calculated and reported.  
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Table 15-19 clearly shows that Well to Tank (WTT) emissions (also labelled as Fuel and Energy-Related 

Activities) have been included within the assessment, contributing c. 7% of total operational emissions.  

WTT emissions include those resulting from venting, flaring and estimated methane leakage within the 

overall supply chain. Fugitive emissions of methane, therefore, have been considered within the 

assessment. 

It is also important to differentiate between fugitive emissions from the upstream natural gas supply 

chain and those within the Proposed Development itself. Upstream fugitive emissions are included 

within the wider WTT emissions and are reported in Table 15-9 and fall under Scope 3.  

Fugitive emissions within the Proposed Development would fall under Scope 1, and these emissions 

are de minimis and not expected. 

Scope 1 fugitive emissions of methane within the development are de minimis and not expected for the 

following reasons 
  

1.      As noted in Chapter 1 of the EIAR, equipment specifications of the Proposed 

Development are such that it will be required to operate under an IE Licence, to submit annual 

environmental information and emissions reports to the EPA, and to surrender sufficient EU 

Allowances to cover its annual emissions under the terms of the EU Emissions Trading System 

(ETS).  

2.      The Proposed Development will also be classified as a Lower Tier Control of Major 

Accidents Hazards (COMAH) Establishment. The Site will therefore need a licence to operate 

from the HSA. The HSA licence will require us to operate the facility in a safe and compliant 

manner and eliminate any leaks.   

3.      As noted in Chapter 2, the Site will have an Integrated Control and Safety System (ICCS) 

system. The ICSS will be a distributed control system that will provide process control, fire and 

gas detection, event logging, and emergency shutdown (ESD) functions. Any methane leakage 

in any part of the Proposed Development (Power Plant) will be detected and will activate the 

Fire and Gas System (FGS), Process Safety System (PSS) and / or ESD systems accordingly, 

and the emission stopped. 

4.      Natural gas (methane) within the site will be odourised which is detectable at parts per 

billion level. Any fugitive emission will be instantly detected and stopped.  

In conclusion, fugitive emissions were included in the assessment, as evidenced in Table 15-19, where 

the fugitive emissions are calculated and reported. Fugitive emissions within the facility are de minimis. 
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6.7 Cumulative Impacts and Project Splitting 

Chapter 1 of the EIAR notes the following:  

“The Masterplan for the Shannon Technology and Energy Park (STEP) will integrate the 

Proposed Development and a (future) Strategic Gas Reserve Facility and a (future) Data Centre 

Campus. Note – The Strategic Gas Reserve Facility and Data Centre Campus is not included 

in this application and will therefore be subject to a separate planning application. It is important 

to note the STEP Power Plant (the Proposed Development) is not functionally dependent on 

the Strategic Gas Reserve Facility or the Data Centre, i.e. the Power Plant can and will operate 

without the Strategic Gas Reserve Facility or Data Centre”.  

The overall Shannon Technology and Energy Park (STEP) is required to be approved by means of a 

series of applications. This is not the same as a deliberate splitting of a large project. In fact, it is 

important to note than an EIAR either has been (i.e. in respect of the 220kV Grid Connection, application 

currently pending before the Board), or will (i.e. in respect of the Strategic Gas Reserve Facility and 

Data Centre Campus, subject to future planning applications) be prepared to cover every element of 

the overall STEP project. All of the relevant impacts have been fully assessed and the EIA processes 

followed are fully in accordance with the EIA Directive and transposing legislation in Ireland. Therefore, 

no project splitting or failure to assess cumulative impacts arises if each part of the masterplan 

development is subject to the EIA Directive.  

The assessment of greenhouse gas emissions in Chapter 15 specifically referred to in An Taisce’s 

submission, has been undertaken following best practice guidance from the Institute of Environmental 

Management and Assessment (IEMA) (Assessing GHG emissions and evaluating their Significance, 

2nd version 2022). IEMA states that all global cumulative GHG sources are relevant to the effect on 

climate change, and this should be taken into account in defining the receptor (the atmospheric 

concentration of GHGs) as being of high sensitivity to further emissions. 

As such, IEMA goes on to state that 'Effects of GHG emissions from specific cumulative projects 

therefore in general should not be individually assessed, as there is no basis for selecting any particular 

(or more than one) cumulative project that has GHG emissions for assessment over any other.' 

Following this guidance, it was therefore deemed not necessary nor appropriate to consider cumulative 

impacts from developments being brought forward under separate planning applications.  

Furthermore, the assessment considers the impact of GHG emissions from the Proposed Development 

on Ireland meeting its national carbon budgets and targets. In doing so this assessment, it is considered 

inherently cumulative as it considered emissions from the Proposed Development in context of Ireland 

as a whole. 

6.8 Feasibility of Hydrogen Transition 

The concern about using hydrogen as a sustainability measure in this application is premature. The 

Applicant is not proposing the use of hydrogen as a sustainability measure in this application. The 

Applicant is not seeking planning permission to operate under hydrogen in this application. The EIAR 

considers the Proposed Development operating on natural gas only. Any future operation on hydrogen 

will require a future planning application, which is specifically noted in the EIAR. However as stated in 
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Section 2.1 of Chapter 1, the Applicant notes that the Proposed Development has the capability to 

operate at a 50% blend of hydrogen by design, offering the potential for the Proposed Development to 

become even more efficient in emission terms over the period to 2050. For reference, the Applicants 

485MW Power Plant at Long Ridge, Ohio is the first purpose-built hydrogen-burning power plant in the 

United States (US). The plant is burning between 15-20% hydrogen initially, with the capability to 

transition to 100% hydrogen over time. The intention, over time, is for the Proposed Development to 

match this, when the required policies and supply chains for hydrogen are implemented.  

The commitment to the transition to hydrogen is demonstrated by the Applicant and its business 

objectives on a global scale where it is currently constructing a 120MW electrolyser plant near 

Beaumont, Texas. This is expected to be the largest such facility in the US5. 

6.9 Decarbonisation Renewables vs Emission Reduction 

An Taisce suggest that the key to decarbonisation is emissions reduction and not renewables 

penetration. The Applicant agrees with An Taisce in this qualitative statement. As described in this RFI 

and the EIAR, the Proposed Development will have significantly lower emissions than other power 

plants due to its CCGT efficiency and low carbon natural gas fuel, i.e. by displacing higher carbon power 

plants the Proposed Development will be a significant emissions reducing project. 

Of course, as described in Chapter 15, the Proposed Development will only be operated by the grid 

operator to support wind generation. It will never compete with wind generation.  

In summary, the Proposed Development is in full compliance, and is indeed called for, by all relevant 

climate action polices as clearly set out in Chapter 4 of the EIAR. These reasons are not repeated here 

for brevity. No new information is presented.  

6.10  Pipeline Planning Permission 

By decision dated 17 February 2009, the Board granted approval to the Applicant Shannon LNG for a 

26km gas pipeline between Ralappane, County Kerry, and Leahy’s, County Limerick, under section 

182D of the Planning and Development Act, 2000 (as amended) Board Ref. PL08.GA0003. The pipeline 

approval under section 182D is for indefinite duration. 

6.11 Impacts to Lower River Shannon  

The claim that the impact of the warm water discharged was not assessed is incorrect.  

As detailed Appendix 3 of the NIS Hydrodynamic and dispersion modelling assessment was 

undertaken. As part of this study, a computer based hydrodynamic and water quality model Telemac 

was used to assess the potential changes in water quality and temperature in the receiving waters from 

the heated water discharges from the outfall pipe. Section 3.7 states that: 

 

“The Heated discharge from the processed waters was modelled at 28oC above ambient with 

the ambient at 12oC.  The maximum and mean temperature envelopes are presented in Figures 

13 and 14 over a full 15-day spring-neap-spring tidal period. These plots show a very local rise 

 
5 https://ir.newfortressenergy.com/news-releases/news-release-details/nfe-enters-agreement-plug-power-120-mw-green-
hydrogen-plant-gulf 
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in temperature at the outfall site having a maximum increase of 0.9135oC and a mean increase 

at the outfall site of 0.069oC. The maximum temperature increase reduces within 100m of the 

discharge point to 0.171oC which is an insignificant impact. Plume rises and mixes in the water 

column due to a lower density than the receiving waters. At the outfall site, the maximum 

temperature occurs at the sea bed but within a short distance, the plume is well mixed 

vertically.” 

6.12 An Taisce 7.1 – Impact on Breeding Birds  

The conservation objectives for the River Shannon and River Fergus Estuaries (NPWS 2012), largely 

relates to  wintering birds. One species i.e., Cormorant, has conservation objectives associated with 

wintering and breeding. As in noted in Appendix 7B.3 Estuarine bird report of the NIS 

 

It is noted Cormorant is listed as a breeding and wintering Special Conservation Interests (SCI) for the 

River Shannon and River Fergus Estuaries SPA. No signs of breeding Cormorant were recorded at the 

Proposed Development site and no trees suitable for use as Cormorant roosts or nesting sites were 

recorded within the Proposed Development site boundary.  

There are no other SCI species which are listed as breeding SCI species within the River Shannon and 

River Fergus Estuary SPA. While the breeding populations of the other four species listed in the 

submission i.e., Golden Plover, Dunlin, Lapwing and Ringed Plover are threated, the breeding status of 

these species is not relevant to the conservation objectives of the River Shannon and River Fergus 

Estuary SPA. As is detailed in Appendix 7B.2 of the EIAR, breeding bird surveys were carried out in 

2019/2020 and in 2023. No breeding SCI species were recorded within the Proposed Development site 

during these breeding bird surveys. Ringed Plover were recorded along the shoreline to the southwest 

of Knockfinglas Point during the breeding surveys (over 500m west of the Proposed Development site). 

However, no confirmed breeding was recorded.    

 

The submission from An Taisce notes that 42 species of birds were recorded over a two year survey 

period. As illustrated in Figure 3.47 and detailed in section 3.3.4.1 of the NIS, this survey area covered 

over 4.5km of coastline extending east and west from the Proposed Development site. The NIS includes 

details on the peak numbers of birds recorded from each of the vantage points (six vantage points) 

along this stretch of the Shannon Estuary and describes the types of habitats visible from each vantage 

point. Further detail on bird surveys and results are included in the Appendix 7B.3 Estuarine bird 

report which accompanies the NIS. As illustrated in Figure 3.47, Point B and Point C overlook the 

Proposed Development site as well as the shoreline to the east and west of the Site. Overall low 

numbers of birds were recorded from Point B and Point C throughout the winter and summer surveys. 

Peak numbers of birds recorded are discussed within Section 3.3.4.1 of the NIS as follows: 

 
Point B is located at Knockfinglas Point to the west of the Proposed Development site. Low numbers of 

gulls, diving birds, and waders were recorded here during both low and high tide surveys. Peak bird 

numbers at this site were 65 black-headed gulls (13/01/22), 40 light-bellied brent goose (19/03/22), 15 

herring gull (17/12/21) and 12 cormorant (17/12/21). All other species were recorded in low numbers. 
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SCI wading birds/waterfowl i.e., curlew (peak number six), redshank (peak number one), shelduck 

(peak number two), wigeon (peak number seven) and ringed plover (peak number four).  

Point C is located at Ardmore Point to the east of the Proposed Development site boundary. This 

overlooks slightly deeper waters than the other survey points with limited intertidal habitats. Gull and 

divers were regularly recorded at this site, albeit in small numbers. A mixed flock of gulls including 300 

black-headed gull was recorded in November 2022. Few SCI waders were recorded here, likely due to 

the limited foraging habitat present; curlew (peak number 10), lapwing (peak number four). Small 

numbers of SCI duck species i.e., wigeon (peak number 12), were recorded here at low tide.  

 

The following summary of these results is included in Section 3.3.4.1 of the NIS 

 

With the exception of black-headed gull, bird numbers foraging in the Shannon Estuary to the north of 

the Proposed Development site are low. This reflects the lack of suitable intertidal foraging habitat in 

this area, which is largely confined to a small stretch of gravel/shingle shore and subtidal waters . Small 

numbers of conservation feature bird species were recorded within 500m of the Proposed Development 

site during winter and summer bird counts. Curlew were recorded foraging on wet grassland habitat 

near Knockfinglas Point (Point A, Beach and Lagoon), to the west of the Proposed Development site. 

No terrestrial foraging conservation feature bird species were recorded within the Proposed 

Development site boundary. While there are small areas of wet grassland within the western section of 

the Proposed Development site, no terrestrial foraging SCI waders were recorded in this area.  

These results support previous studies along this section of the Shannon Estuary by I-WeBS, NPWS 

and MKO as well as survey for the applicant in 2006/2007, 2011/2012 and 2018-2020 which found small 

numbers of SCI birds along the shoreline bordering the Proposed Development site (See Appendix 

7B.3 for details).  

 

The following text is noted in the NIS with regards to blasting operations.  

 

All blasting locations are confined to the onshore habitats and significant noise will dissipate quickly 

outside the immediate works area. Proposed blasting locations are located at the east of the Proposed 

Development site. It is understood that no more than one blast per day are envisaged and blasting 

vibration limits will be achieved by limiting the Maximum Instantaneous Charge (MIC) used in the 

blasting process. There are no blasting locations within the SAC or SPA and the blasting areas at the 

east of the Site are a considerable distance from areas used by conservation feature birds and otter.  

According to Cutts et al. (2013), a single sudden sound such as blasting will generally cause more 

disturbance than a constant or regular noise regardless of noise level. The typical response would be 

for birds to move away from affected areas to less disturbed areas. Birds that remain in the affected 

area may not forage effectively and this may impact on survival and foraging rates. It is noted that a 

range of measures will be adopted during the blasting stage of the construction phase to minimise the 

impact of air overpressure as far as practicable. Given the distance from sensitive receptors, 

overpressure and vibration impacts from blasting will not be significant. While blasting noise during 
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construction may lead to significant noise in some terrestrial areas of the proposed development site 

and temporarily displace small numbers of birds from the adjacent lands, given the temporary nature of 

blasting and the distribution of conservation feature species in the vicinity of the site, no significant 

impact on the distribution or numbers of conservation interest species within the Lower River Shannon 

SAC or River Shannon and River Fergus Estuaries SPA will occur.  

While it is noted that different species will have different responses to noise/disturbance, in the case of 

blasting it is noted that birds are likely to move away from affected areas. However, given the small 

numbers of birds using the shoreline adjoining the Proposed Development site and the temporary 

nature of blasting works there is no potential for significant disturbance effects to any SCI species within 

the River Shannon and River Fergus Estuaries SPA.  

 

As it noted in Section 3.6.4, Blasting vibration limits will be achieved by limiting the MIC based on the 

results of trial blasts carried out in accordance with the procedure detailed in BS6472.  

 

In addition to this, and in line with best practice, construction noise will be monitored throughout the 

construction process as detailed in Section 3.6.4 of the NIS. 

6.13 An Taisce 8.0 – Visual and Light Pollution 

The potential impacts from lighting could potentially impact on nocturnal fauna such as otter, bats, night 

foraging/roosting birds. Chapter 7B of the EIAR assesses the potential impacts of increased 

construction and operational lighting on a range of faunal species. Mitigation measures have been 

specified during construction and operation to minimise the impacts on lighting and as detailed in the 

EIAR. Lighting levels will meet national and international engineering standards as a minimum. Light 

spillage will be largely confined to the lands in the immediate vicinity of the power plant. Modelling of 

light spillage from the power plant shows that light spillage onto the estuary during operation will be 

negligible i.e. largely 0.0lux to 0.6lux. 

 

6.14 Proposed LNG Terminal 

ABP Ref No. ABP-311233-21 for a 10-year permission for a Strategic Infrastructure Development (SID) 

comprising a power plant, battery energy storage system, regasification unit, jetty and onshore receiving 

facilities, and an AGI, which was refused by An Bord Pleanála (ABP) (“the Board”) on 15th September 

2023 and is currently subject to Judicial Review proceedings. Therefore, the applicant will not be 

commenting further on this point made by FOE.  

In response to the Energy Security Review Package a pre-application was submitted to ABP on 8th 

March 2024, and a request for a pre-application consultation meeting is pending from the Board. The 

Proposed STEP Strategic Gas Reserve Facility (APB-319245-24) will include onshore facilities, jetty 

and FSRU which will extend into the Shannon Estuary at the north-east corner of the Site.   
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6.15 Alternative Locations not considered 

Annex IV of the EIA Directive requires the developer to include a description of reasonable alternatives, 

however the obligation is to only consider reasonable alternatives, therefore excluding unreasonable 

alternatives i.e., that technically or economically unfeasible. For this reason, the Tarbert Ballylongford 

Landbank was the only suitable location to accommodate the Proposed Development.  

As detailed in Chapter 3 of the EIAR, the Tarbert Ballylongford Landbank a suitable location to 

accommodate and safely operate the Proposed Development because the location offers the following:   

• A large unoccupied landbank on the coast which is zoned for industrial purposes.  

• Under the Kerry County Development Plan (CDP) 2022-2028, the Site of the Proposed 

Development is part of 430.6 hectares (ha) of land which are zoned as a Strategic Development 

Location (SDL). This SDL is recognised in the CDP for its potential as an Energy Hub and for 

industrial development at a regional and national level.  

• The Site is located in one of nine strategic development locations identified in the Strategic 

Integrated Framework (SIFP): ‘Strategic Development Location H: Tarbert-Ballylongford land 

bank, Ballylongford’.  

• The Shannon Estuary Economic Taskforce recommendation that electricity generation would 

be a significant strategic investment in the North Kerry / West Limerick region.  

• Access to high-capacity gas transmission network (i.e., the 26km Shannon Natural Gas 

Pipeline has already been permitted).   

• The ability to get a high voltage export grid connection offer within the generation capacity 

shortfall time window.  

• Access to high-capacity electricity grid (220kV or higher) that can export 600MW without undue 

system constraint.   

Furthermore, the technology chosen requires suitable available land of sufficient dimensions and also 

requires a main fuel supply and an electricity grid connection and therefore why an interest in the 

existing site. Non-environmental factors can have equal or overriding importance including the project 

economics, land availability, engineering feasibility or planning considerations.   

6.16 Flow direction of the pipeline 

Several submissions have sought clarity on the description of the Above Ground Installation (AGI) in 

the site notice. The Applicant notes that the site notice states that “the AGI will facilitate the import of 

natural gas to the national gas transmission network”. [emphasis added].  

 For completeness and in full, Section 3 of the site notice reads as follows.  

 “3.0 A proposed Above Ground Installation (AGI) to include: 
─ 2no. single-storey chromatograph buildings (approximately 14.19m2 and 
approximately 2.7m in height each);  
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─ 1no. single-storey control & instrumentation building (approximately 186.7m2 and 
approximately 4.29m in height); 
─ 1no. single-storey metering building (approximately 480m2 and approximately 
5.175m in height); aecom.com 3/5  
─ 5no. single-storey boiler unit buildings (approximately 42.24m2 and approximately 
8m in height each);  
─ 1no. single-storey regulator building (approximately 243.6m2 and approximately 
5.27m in height);  
─ 1no. single-storey generator kiosk building (approximately 60.72m2 and 
approximately 3.25m in height);  
─ The following ancillary structures: heat exchangers; filtering; reverse flow valve 
arrangement; pig trap; and fuel gas let down units.  

The AGI will facilitate the import of natural gas to the national gas transmission network via the 
already consented 26km Shannon Pipeline (ABP Reg. Ref. PL08.GA0003 and PL08.DA0003).” 

  
But Section 2.3 of the EIAR Chapter 2 clearly clarifies that “The fuel supply to the Proposed 

Development will be from the gas grid through the Above Ground Installation connection (AGI)” 

[emphasis added]. 

And Section 2.9.2 (Fuel Supply) of the EIAR also clearly clarifies that “As outlined in Section 2.3.1.6, 

the fuel supply to the Proposed Development will be from the gas grid through the AGI. The 

Proposed Development will use approximately 25.5 GW per day of natural gas when operating at full 

capacity” [emphasis added]. 

And more generally, the description of the Proposed Development throughout the Site Notice, EIAR, 

NIS and drawings, clearly describe and indicate that the power plant will be fuelled by natural gas 

supplied from the GNI natural gas network to the power plant via the AGI.   

 

https://url.us.m.mimecastprotect.com/s/pUiRCM8XDVh6PoyxTwfEC8De23?domain=2.3.1.6
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Executive Summary 

New Fortress Energy plans to construct a 600 MW power plant on Tarbert Ballylongford Landbank in the Kerry 

County Council Development Plant 2022-2028. 

The STEP Power Plant consist of: 

• A power plant, with different trains, with a total production capacity of 600 MW; 

• Liquid fuel storage as power plant backup for production and the facilities needed to receive it; and, 

• An above Ground Installation (AGI) accommodating valves and control equipment to receive the natural 

gas from pipeline. 

The Irish Health and Safety Authority (HSA) is the statutory body providing technical land-use planning (TLUP) advice 

in Ireland, which it does at the request of a planning authority. Its policy on TLUP under the Seveso-III Directive [1] 

is presented in the document Guidance on technical land-use planning advice for planning authorities and COMAH 

establishment operators [2]. This document provides a clear guidance for the elaboration of a QRA for land use 

planning, defining scenario frequencies and modelling parameters, with emphasis in a risk-based approach. It 

identifies sector types and explains for each sector, the nature of accidents that will be considered, along with the 

scientific approach to estimate the likelihood of those accidents occurring. This enables lines of equal risk (isorisk 

contours) to be drawn on a map of the establishment and the surrounding area, defining three risk zones. 

Subsequently, based on the risk level, more or less intensive / extensive developments are allowed, with a decreasing 

likelihood of being advised against undertaking such developments as the risk decreases across the zones. The 

QRA conducted according to the HSA guidelines. 

The QRA evaluates risk zones surrounding and due to the power plant and the diesel storage. With this aim, a 

comprehensive quantitative risk assessment (QRA) of the proposed Shannon Technology and Energy Park (STEP) 

600 MW Power generation Combined Cycle Gas Turbine (CCGT) plant and the diesel storage unit has been 

conducted. The QRA has used the suite of models incorporated into the DNV SAFETI software (version 8.9). SAFETI 

is a comprehensive hazard and risk analysis software tool for all stages of design and operation. 

The QRA evaluates risk to personnel associate with release from: 

• The diesel storage unit; 

• The AGI; 

• The onsite piping; and, 

• The power generation Combined Cycle gas Turbine (CCGT) Plant. 

The following risks are evaluated: 

• Individual risk of fatality contours; 

• The individual risk at the nearest residential property;  

• Societal risk FN curves for members of the public; and, 

• The Societal risk Expectation Value (EV) for members of the public. 
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The conclusions drawn from the results are as follows: 

• Comparing the QRA results against land use planning criteria shows there are no incompatible land uses in 

any of the three LUP zones; 

• The individual risk at the nearest residential property is negligible; 

• The societal risk has not been calculated as none of the populated areas are in the scope of the risk 

curves; 

• The Expectation Value for members of the public is 0, as no lethality is expected in the populated areas 

near to the site.  
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1 Introduction 

1.1 Project Background 

New Fortress Energy plans to construct a 600 MW power plant on Tarbert Ballylongford Landbank in the Kerry 

County Council Development Plant 2022-2028. 

The STEP Power Plant consist of: 

• A power plant, with different trains, with a total production capacity of 600 MW; 

• Liquid fuel storage as power plant backup for production and the facilities needed to receive it; 

• An above Ground Installation (AGI) accommodating valves and control equipment to receive the natural 

gas from pipeline; and, 

 

1.2 Objectives and Scope 

This QRA evaluates risk to personnel (on-site and off-site) in relation to the power plant, the AGI and the diesel 

storage unit. The QRA was conducted in accordance with HSA guidelines, focusing solely on land-use 

considerations. 

 

1.3 Location and Surroundings 

As stated above, STEP is planned for the south bank of the Shannon estuary between Tarbert and Ballylongford in 

County Kerry, Ireland; this location is shown in Figure 1 (marked in red). 

The STEP is to be located on a circa 603-acre site on the Shannon Estuary at Ralappane, between Tarbert and 

Ballylongford in Co. Kerry and accessed off the existing L-1010 (Coast Road).  

The Kerry County Development Plan 2022-2028 has zoned the site ‘Industry’ as part of the Tarbert/Ballylongford 

Land Bank, and more specifically for marine related industry and compatible industries requiring deep water access.  

Figure 2 provides an overview of the site. 
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Figure 1 Site Location with indication of the COMAH Establishment boundary 

 

Figure 2 Proposed Site Overview 
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The location offers the following: 

• A large unoccupied landbank on the coast which is zoned for industrial purposes adjacent to the 

foreshore; 

• Access to high-capacity gas transmission system that can receive up to 800 mmscf/d;  

• The ability to get a high voltage export grid connection offer within the generation capacity shortfall time 

window1; and 

• Access to high-capacity electricity grid (220 kV or higher) that can export 600 MW without undue system 

constraint.  

1.4 Site Summary 

1.4.1 Power Plant 

The proposed Power Plant will comprise of: 

• A flexible modular power plant design with up to three (3) blocks of Combined Cycle Gas Turbines 

(CCGT), each block with a capacity of circa 200 MW for a total installed capacity of up to 600 MW. The 

multishaft arrangement of the power plant provides fast acting response with very low minimum stable 

generation and is ideally suited to support increased intermittent renewable generation. Each block shall 

comprise of two (2) gas turbine generators, two (2) heat recovery steam generator and one (1) steam 

turbine generator and an air-cooled condenser. 

• A 120 MW for 1 hour (120 MWhr) Battery Energy Storage System (BESS). Due to its very fast response, 

the BESS supports intermittent renewable generation. 

• High voltage 220 kV Substation;  

• Auxiliary Boiler, powered by natural gas;  

• Raw water treatment building;  

• Firewater storage tanks and fire water pumps;  

• Fuel storage consisting of five diesel tanks, two holding tanks and 3 day tanks, with a total capacity of 

16,000m3 2; and, 

• Ancillary buildings.  

1.4.2 AGI 

The AGI will comprise of:  

• Pig-trap (Bi-directional); 

• Filtration; 

• Fuel gas heaters/ heat exchangers and associated fuel gas skid;  

 
1 An application to connect to the national electrical transmission network via this 220 kV connection was submitted to EirGrid in 

September 2020. A Connection Agreement for a 600 MW Maximum Export Connection (MEC) was executed with EirGrid in 
14th April 2023. 

2 While the total storage capacity of all the 5 tanks is 16,000 m3. Some are day tanks and are normally empty. Only 11,500 m3 

of distillate in total will be stored in the secondary fuel storage system. However, conservatively the QRA accounts for the 
maximum storage capacity of 16,000m3. 
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• Metering equipment located in a Metering Building; 

• Gas pressure regulation system located in a Regulator Building; 

• Gas chromatographs/ Chromatograph Building;  

• Generator Kiosk; and  

• Control and Instrumentation building. 

 

1.5 Hazardous Substances 

Hazardous substances present in the power plant were identified during the MATTE preparation. Materials subject 

to control under COMAH regulations identified are presented in Table 1. 

Table 1 Substances subject to control under COMAH regulations in the power plant 

Substance 

Natural gas 

Diesel 

Transformer oil 

Cleaning materials, laboratory chemicals and paints 

The QRA focuses only on accidents involving hazardous substances in quantities that are expected to lead to offsite 

impacts, which, in the power plant, are natural gas and diesel. Consequently, the scope of the study is limited to 

areas where these substances are present. The following sections presents the properties and the hazards related 

to natural gas and diesel. 

1.5.1 Properties of Natural Gas 

Natural gas is a mixture of low molecular weight (typically ≤ C4) hydrocarbons (predominantly methane), and in the 

present study it has been modelled as pure methane as only a very small fraction of the product stream will be 

heavier hydrocarbons. Physical properties for methane are provided in Table 2. 

Table 2 Properties of methane [6] 

Property Value 

Chemical Formula CH4 

CAS Number 74-82-8 

Appearance at 20°C Colourless Gas 

Atmospheric Boiling Point (°C) -161.5 

Melting Point (°C) -182.5 

Liquid Specific Gravity 0.422 

Vapour Density (air = 1) 0.55 

Lower Flammable Limit (vol %) 5 

Upper Flammable Limit (vol %) 15 

Flash Point (°C) -188 
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Property Value 

Auto Ignition Temperature (°C) 595 

Long Term Exposure Limit N/A 

LD50 N/A 

Eco-toxicity Unlikely to cause adverse effects 

Degradability Disperses rapidly 

1.5.2 Hazards of Natural Gas 

The principal hazards of natural gas result from its: 

• Flammability; and, 

• vapour dispersion characteristics. 

Natural gas is flammable when mixed in air at concentrations from 5 to 15% (volume basis).  

The possible outcomes after a release of natural gas are a jet fire if an immediate ignition occurs and a flash fire or 

explosion if a delayed ignition occurs. These outcomes are shown in Figure 3. 

 

Figure 3 Event tree for a continuous release of a flammable gas (source: BEVI [3]) 

The description of the possible outcomes is presented below. 

Jet fire 

If natural gas is released from storage tanks, piping or pressurized equipment, it will form a gas jet that entrains and 

mixes with the ambient air. If the material encounters an ignition source while it is within the flammable range, it may 

result in a jet fire. Such fires have the potential to cause severe damage, but associated consequences are highly 

dependent on the direction of release (i.e. not omni-directional). 

Flash Fire 

When natural gas is released to the atmosphere, a vapour cloud forms and disperses (mixing with air as it does so). 

If the resultant vapour cloud is ignited before the cloud is diluted below its LFL, a flash fire may occur. The combustion 

normally occurs within only portions of the vapour cloud (where mixed with air in flammable concentrations), rather 
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than the entire cloud. A flash fire may burn back to the release point, resulting in a jet fire but is unlikely to generate 

damaging overpressures (explode) when unconfined. 

Explosions 

If some confinement is present when a natural gas vapour cloud ignites, it can produce damaging overpressures. 

Areas congested with equipment and structures can facilitate damaging overpressures if a vapour cloud is ignited 

within such an area. For example, if a vapour cloud infiltrates a process plant area with various vessels, structures, 

and piping and the cloud ignites, the portion of the cloud within that congested area may generate damaging 

overpressures.  

If no ignition point is present, the flammable cloud will ultimately disperse with no effects.  

1.5.3 Properties of Diesel 

Diesel is used as an alternative fuel for the power plant. While it won’t be used regularly, two separate tests will be 

conducted annually. Diesel fuel is defined as any liquid fuel suitable for use in diesel engines. It is derived from crude 

oil and primarily composed of heavy hydrocarbons (C8+). 

Table 3 presents diesel properties according to the SDS provided by the supplier. 

Table 3 Properties of diesel 

Property Value 

CAS Number 64742-79-6 

Appearance at 20°C Bright yellow liquid  

Atmospheric Boiling Point (°C) 172 to 379ºC 

Melting Point (°C) -40 to 6ºC 

Liquid Density 0.8 to 0.9 g/cm3 

Vapour Density (air = 1) N/A 

Lower Flammable Limit (vol %) N/A 

Upper Flammable Limit (vol %) N/A 

Flash Point (°C) >56ºC 

Auto Ignition Temperature (°C) 224ºC 

LD50 oral rat >5000 mg/kg 

Eco-toxicity Toxic to aquatic life with long lasting effects 

 

1.5.4 Hazards of Diesel 

The Globally Harmonised System for the Classification and Labelling of Chemicals (GHS) classifies all diesel liquids 

as “Flammable Liquid Category 3”. According to the SDS provided, the diesel used in the power plant has a flash 

point greater than 56ºC.  

Referring to the decision tree from the guide [2], (Figure 8.- Assignment of Ignition Category), diesel it categorized 

as an Ignition Category 3 substance, corresponding to an ignition probability of 0. However, for conservative 

considerations, a probability of ignition of 0.01 is assumed, a value aligned with Category 2 liquids. 
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The consequence following a loss of containment (LOC) of diesel will be a pool fire, confined or unconfined depending 

on the location of the release. 

The guide provides a maximum surface emissive power (SEP) of heat radiated outwards per unit surface area of the 

flame from a pool fire of 130 kW/m2. 
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2 Facility Description 

The QRA has considered hazards from natural gas and diesel associated with operation of: 

• The AGI; 

• The power generation Combined Cycle gas Turbine (CCGT) Plant; and, 

• The diesel storage unit. 

2.1 Above Ground Installation (AGI) 

The AGI will accommodate the valves and control equipment to facilitate the connection to the already consented 

26 km Shannon pipeline. It will facilitate the transportation of gas from GNI and will include fiscal metering and 

pressure control of the gas flow. The AGI is located in a separate compound within the Proposed Development site 

covering an area of approximately 11,282 m2. 

The details provided on the AGI are based on information provided by Gas Networks Ireland (GNI) and will be typical 

of existing GNI AGIs on the national gas transmission network. 

The AGI compound will be remotely operated and will normally be unmanned. 

The proposed AGI general arrangement is shown in Appendix B. 

2.2 Power Plant 

The power plant will primarily operate using natural gas and will export generated power via the 220 kV connection 

to the national electricity grid. The usual fuel supply to the power plant will come from the gas grid through the Above 

Ground Installation (AGI). However, twice a year, the plant will conduct a diesel test utilizing the diesel stored in the 

tanks. 

The proposed Power Plant general arrangement is shown in Appendix C. 

2.3 Diesel Storage Unit 

The Proposed Development also consists of secondary fuel storage and offloading which will supply distillate oil for 

a minimum of five continuous operating days (approximately 11,500 m3), as required by ‘Secondary Fuel Obligations 

on Licensed Generation Capacity in the Republic of Ireland’ (CER/09/001), issued by the Commission for Regulation 

of Utilities (CRU). This reserve will only be used in the event that the gas connection is unavailable and generation 

on the grid cannot meet demand. The total reserve consists of two storage tanks (~5,000 m3 each) and three day-

storage tanks (~2,000 m3 each) with a combined capacity of approximately 16,000 m3. The layout of these tanks is 

shown in Appendix D. 

Tertiary containment, bunding and associated pipework will be designed in accordance with EPA Guidance Note on 

Storage and Transfer of Materials for Scheduled Activities. The tanks will be located in a bunded area, which will 

allow for either 110% of the largest tank within the bund or 25% of the total volume of substance within the bund, 

whichever is the larger, in accordance with CIRIA C736, Containment systems for the prevention of pollution: 

Secondary, tertiary and other measures for industrial and commercial premises, (CIRIA, 2014). The distillate oil will 

be supplied to the Site by HGV tanker at an unloading station adjacent to the storage tanks, which will feed the 

distillate oil into one of the three day-tanks. Further details are provided in Appendix E (Appendix 2.5 of [6]). 
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Distillate Oil will be supplied to site by HGV tankers, which will connect to one of the three 2,000 m3 storage tanks. It 

is not envisaged that distillate oil would not be used in the normal course of events other than for about three hours 

per annum for test firing. Containment arrangements to at the distillate tanker unloading area are as follows: 

1. Distillate oil will be stored in fixed steel tanks (primary containment) which are located within impermeable bunded 

areas with weather protection (secondary containment sized to contain greater than 110% of the largest tank 

volume or 25% of the total stored substances). The tanks and bunds will be subject to a formal risk-based 

inspection programme conducted by specialist accredited contractors.  

2. All drains at this tanker unloading area will pass through Class 1 hydrocarbon interceptors. The interceptors will 

collect any accidental spills of fuels or oils used in vehicles onsite. Spill kits will be located at strategic points 

around the Proposed Development to ensure a quick response to any spillages should they occur. Any used spill 

kits will be disposed of using a hazardous waste disposal contractor and in accordance with all relevant EU and 

Irish waste management legislation (i.e. the Waste Management Acts 1996-2011 and any regulations made 

thereunder, and the Waste Framework Directive).  

3. A firewater retention pond is included in the establishment and sized according to the EPA Guidance on 

Retention Requirements for Firewater Runoff (2019). The retention pond will be rendered impermeable by use 

of an appropriate liner, and integrity-tested in line with the requirements of the Site’s licence. All drainage from 

the tanker unloading area will pass through the retention pond. An automatic shut-off valve linked to the site’s 

fire detection system will be installed on the drainage outlet point. This tertiary system could be used for the 

containment of any distillate that is not contained by the secondary containment system. 

4. During distillate oil offloading operations, protective systems will be in place to prevent a loss of containment 

such as dry-break hose couplings and vehicle chocks to prevent ‘drive-away’ incidents.  

5. The design equipment and pipework will be to industry codes and standards to reduce the potential for a loss of 

containment, including the use of welded connections to avoid potential leak sources (flanges).   

6. Fuel pipework safety systems such as cathodic protection will be installed along with operational controls and 

monitoring.  

7. Instrumentation and control systems will continuously monitor the process and leaks causing a loss of pressure 

would be rapidly detected.  

8. Alarms, both audible and visual, would be raised in the event of a deviation from set points such as pressure 

levels, vessel levels, etc. alerting site operators. 

9. During commissioning, when distillate oil will be introduced to the site, detailed method statements, plans and 

assessments will be produced to carry out these activities safety. 

10. The Establishment will be operated and managed by experienced, highly trained personnel in accordance with 

all Regulatory requirements, including COMAH.  

11. The design will be subject to numerous formal process safety studies to identify and mitigate hazards, such 

Hazard and Operability (HAZOP) studies. 
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3 Overview of the QRA Methodology 

3.1 Introduction 

The COMAH Regulation 24 refers to the siting and development of new establishments. In this context, new 

establishments are expected to provide sufficient information to enable the Central Competent Authority (CCA) to 

apply the method outlined in the guidance [2]. Specifically, the individual location-based risk contours depicted in 

Figure 4 must be plotted on a map.  

 

Figure 4 Individual risk zones to be plotted on a map according to the guide [2] 

Four development types are defined, and each one is permitted or forbidden based on the zone where it is located 

and the risk contours outlined. The acceptance criteria are shown in Figure 5: 

 

 

Figure 5 Development types allowed in each risk zone according to the guide [2] 

The definition of development types is presented in Appendix A. 

Additionally, depending on the results, a societal risk evaluation may also be necessary. 

3.2 Sectors 

The guide [2] defines 13 different sectors, each of which with characteristic dangerous substances and types of major 

accidents. For each sector, a method of generating generic TLUP risk zones is elaborated. For complex sites, sector-

specific approaches from the guide can be combined. 

As the power plant is not specifically mentioned in the guide, a combination of scenarios from other sectors has been 

used (see Section 3.3).  
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3.3 Scenarios and Frequencies Definition 

To define the scenarios to be calculated, all installations and equipment present in the power plant have been 

compared to those outlined in the guide. Subsequently, a selection based on their similarities has been made. All 

scenarios are defined to occur either in the power plant or in the storage unit. 

The scenarios have been coded as follows: XX-YY-nn A/B… with: 

• XX: the substance considered in the scenario, being NG for Natural Gas and DI for Diesel; 

• YY: the location of the scenario, being AG the Aboveground Installation and PP the Power Plant (including 

the storage area); 

• nn consecutive number to identify the scenario; and, 

• A/B… to indicate that the scenario is repeated in identical equipment. 

A complete list of the considered scenarios and their conditions is shown in Table 12. 

3.3.1 Scenarios in the AGI 

In the AGI, the only dangerous substance considered is the natural gas. 

Natural gas is fed to the AGI via a pipeline from out of the battery limit, enter a regulation station where the pressure 

is reduced from 98 bar to 45 bar and then exits the AGI towards the power plant. These 2 pipelines are presented in 

Figure 6 (in blue, the 98 bar pipeline and in red the 45 bar one). 

 

Figure 6 AGI natural gas pipelines 

Scenarios for natural gas aboveground pipelines are defined in table 40 of the guide [2] and are shown below in 

Table 4. 
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Table 4 Scenarios for aboveground natural pipelines with D > 150 mm (Table 40 of the guide [2]) 

LOC scenario Frequency (m-1 yr-1) Event #, [2]  

Pipeline rupture 1E-07 087 

Pipeline leak of 0.1D (max 50 mm) 5E-07 088 

The scenarios defined in the AGI are presented below in Table 5: 

Table 5 Scenarios defined in AGI 

Scn. ID Description Substance Frequency (m-1 yr-1) 

NG-AG-01 Rupture of the natural gas pipeline Natural gas 1E-07 

NG-AG-02 Leak in the natural gas pipeline Natural gas 5E-07 

NG-AG-03 Rupture of the natural gas pipeline Natural gas 1E-07 

NG-AG-04 Leak in the natural gas pipeline Natural gas 5E-07 

 

3.3.2 Scenarios in the Power Plant 

In the power plant, the only dangerous substance considered is the natural gas. 

Natural gas is fed to the turbine via a pipeline. Scenarios for natural gas aboveground pipelines are defined in table 40 

of the guide [2] and are shown in Table 4. 

In addition, six scenarios considering a natural gas release in the turbine enclosure have been considered. 

Frequencies to be used are described in Table 64 of the guide [2] and are shown in Table 6. 

Table 6 Scenarios for process vessels (Table 64 of the guide [2]) 

LOC scenario Frequency (yr-1) Event #, [2]  

Instantaneous release 5E-06 181 

Release over 10 minutes 1E-05 182 

Release through a 10 mm pipe 5E-04 183 

Risks associated with the steam drum were considered but, whilst the steam equipment presents a risk to personnel 

in the vicinity, there is no risk beyond the site boundary and no credible escalation scenarios were identified that 

could present a risk at the site boundary. 

Risks due to the presence of the BESS are primarily related to its potential to cause a significant fire. However, this 

fire will be contained within the BESS building, and the probability of it escalating into a major accident affecting areas 

outside the site is discounted. Therefore, this scenario has not been calculated in the QRA. 

The scenarios defined in the power plant are presented below in Table 5: 

Table 7 Scenarios defined in power plant 

Scn. ID Description Substance Frequency 

NG-PP-01 Rupture of the natural gas pipeline Natural gas 1E-07 (m-1 yr-1) 

NG-PP-02 Leak in the natural gas pipeline Natural gas 5E-07 (m-1 yr-1) 

NG-PP-03 Instantaneous release Natural gas 5E-06 (yr-1) 

NG-PP-04 Release over 10 minutes Natural gas 1E-05 (yr-1) 

NG-PP-05 Release through a 10 mm pipe Natural gas 5E-04 (yr-1) 

 

3.3.3 Scenarios in the Storage Unit 

For the liquid fuel storage, scenarios are extracted from the “Flammable liquid storage installations” on chapter 3.6 

of the guide [2]. As mentioned previously, diesel is categorized as a category 3 substance, for which no scenarios 

need to be described. However, as a conservative approach, the QRA will treat Diesel as a Category 2 substance. 
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Scenarios for diesel tanks are presented in Table 48 of the guide [2] and summarized in Table 8. 

Table 8 Scenarios for diesel tanks (Table 48 of the guide [2]) 

LOC scenario Leak 
Frequency 
(yr-1) 

Ignition 
Probability 

Consequence Consequence 
Frequency (yr-1) 

Event 
#, [2] 

Instantaneous failure 5E-06 0.01 Pool Fire 5E-08 123 

Failure over 10 minutes 5E-06 0.01 Pool Fire 5E-08 125 

10 mm pipe leak over 30 minutes 1E-04 0.01 Pool Fire 1E-06 127 

Overtop pool fire - - Pool Fire 5E-08 -- 

There are five diesel tanks of two different types. There are two holding tanks (A and B) with an 18 m diameter and 

three day-tanks with a 13 m diameter. The corresponding scenarios for tanks are presented in Table 11. 

The guide does not consider scenarios related to flammable liquid pipelines. Vysus recommends using the values 

from the BEVI [3]. The corresponding scenarios are shown below in Table 9: 

Table 9 Scenarios for aboveground pipelines (according to BEVI [3]) 

LOC scenario 
Frequency (m-1 yr-1) 

D < 75 mm 75 mm ≤ D ≤ 150 mm D > 150 mm 

Pipeline rupture 1E-06 3E-07 1E-07 

Pipeline leak of 0.1D (max 50 mm) 5E-06 2E-06 5E-07 

The transport of diesel to the power plant via pipeline is expected to be carried out twice a year when the power plant 

is run on diesel as a test, lasting just a few hours. A total pipeline operation time of 24 h per year has been initially 

considered. However, there may be an incipient problem that is not revealed whilst the pipeline is not in operation, 

leading to a leak when the pipe is in use; and therefore, the enabling factor of use is not considered. The 

corresponding scenarios for pipelines are presented in Table 11. 

Diesel unloading operations are expected to be conducted very infrequently as the diesel is only maintained as a 

backup fuel and no consumption is foreseen. Considering the presence of trucks as once per year, with a total 

duration of the unloading operation of 12 h, frequencies for transport scenarios are presented in Table 10: 

Table 10 Scenarios for transport scenarios (according to BEVI [3]) 

LOC scenario Frequency (yr-

1) 
Trucks per 
year 

Unloading 
duration (h) 

Pool fire freq. (yr-1) 

Instantaneous failure of the truck 1E-05 1 12 1.37E-08 

Leak largest connection 5E-07 1 12 6.85E-10 

Unloading operations from truck have not been considered in the QRA due to the fact that the risk is negligible 

compared to the minimum risk level to be considered from the guide [2] of 1E-07/y. 

Summarizing, all scenarios proposed for the storage unit are presented below in Table 11: 

Table 11 Scenarios defined in the storage unit 

Scn. ID Description 
Substance Frequency 

(m-1 yr-1) 

DI-PP-
01A/B 

Instantaneous release of the content of tanks A/B Diesel 5E-06 

DI-PP-
02A/B 

Failure over 10 minutes of tanks A/B Diesel 5E-06 

DI-PP-
03A/B 

10 mm pipe leak over 30 minutes from tanks A/B Diesel 1E-04 

DI-PP-
04A/B 

Overtop fire on tanks A/B Diesel 5E-08 
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Scn. ID Description 
Substance Frequency 

(m-1 yr-1) 

DI-PP-
05A/B/C 

Instantaneous release of the content of day-tanks A/B/C Diesel 5E-06 

DI-PP-
06A/B/C 

Failure over 10 minutes of day-tanks A/B/C Diesel 5E-06 

DI-PP-
07A/B/C 

10 mm pipe leak over 30 minutes from day-tanks A/B/C Diesel 1E-04 

DI-PP-
08A/B/C 

Overtop fire on day-tanks A/B/C Diesel 5E-08 

DI-PP-
09 

Pipeline rupture Diesel 1E-06 

DI-PP-
10 

Pipeline leak of 0.1D (max 50 mm) Diesel 5E-06 

 

3.4 Consequence Analysis 

The purpose of consequence analysis is to determine the potential outcome (or outcomes) of the various scenarios 

comprising the QRA. Consequence analysis may be broken down into the following steps: 

• Source term modelling; 

• Physical effects modelling; and, 

• Impact modelling. 

SAFETI performs these steps in a single model that automatically proceeds from one step to the next. 

3.4.1 Source Term Modelling 

Source term modelling determines the behaviour of the material upon leakage, in terms of: 

• Release rate and / or quantity; 

• The velocity of the material; 

• The phase of the material (liquid, gas / vapour or two-phase); and, 

• The conditions within the material upon release (temperature, density, etc.). 

Where the material forms a pool of liquid, it will also be necessary to model the pool spreading and rate of vaporisation 

of material from the pool. Where a bund (i.e. secondary containment) is provided, the potential size of the pool is 

limited to the size of the bund. 

3.4.2 Physical Effects Modelling 

Modelling of physical effects predicts the behaviour of the material once it has been released, using the source term 

modelling results as inputs.  The types of physical effects considered may include: 

• Gas or vapour dispersion; 

• Fire dimensions and heat output (for ignited releases of flammable material); and, 

• Size and strength of explosions (for ignited flammable clouds in congested / confined regions). 

Since some of the calculations performed can be quite complex, and the number of calculations required in a QRA 

study can be large, software packages are usually employed to perform the modelling. 
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3.4.3 Impact Modelling 

Impact modelling evaluates the effect of different physical phenomena on receptors of interest (i.e. people, 

environmental features or assets, depending on the objectives of the study). In the present study, the parameters 

used for impact modelling are derived from the guide [2]. Specifically, the parameters related to flammable 

substances, given the absence of toxic substances in the STEP. 

To estimate the fatal consequences of major accidents, established probit relationships for fatality are used; these 

are conservatively derived and help to ensure consistency in approach, resulting in a risk-based analysis that is 

robust and transparent. A range of consequences can be expected in a population exposed to an acute hazard (dose) 

which can be represented mathematically by a dose-response curve, with the number of people suffering fatal effects 

being the response. 

Below are described the probit equations used in the QRA for estimating the consequences of specific types of major 

accident as detailed in the HSA guide [2]. 

3.4.3.1 Consequences for thermal radiation 

Thermal radiation exposure arises from fire-type events, with accidents that give rise to a thermal (heat) effect having 

a different impact on indoor and outdoor populations. 

The thermal effect on people outdoors (i.e. directly exposed to the thermal radiation) is determined by the following 

probit equation from the HSA guide [2]: 

𝑃𝑟𝑜𝑏𝑖𝑡 =  −14.9 + 2.56 · ln (𝐼1.33 · 𝑡) ( 1 ) 

Where I is the incident heat flux in kW/m2 and t is the exposure duration in seconds. The recommended value for t is 

60 seconds. Using this value, equation ( 1 ) gives the following fatality percentages at the heat flux levels shown in 

Figure 7. 

 

Figure 7 Heat flux and fatality levels, outdoor, for a 60s exposure 

For flash fires, the HSA guide [2] stipulates that a fatality rate of 100% is assumed inside the lower flammability limit 

(LFL) envelope, with 0% fatalities outside that envelope. 

People inside buildings will have some protection from the effects of incident thermal radiation. The guide [2] 

stipulates the following values in Figure 8 for relevant thermal radiation thresholds. 



 

 

Report ref.:  RMC0500653-R02 Revision 05  Shannon Technology Energy Park (STEP) Power Plant Land Use Planning 

©Vysus Group 2024  Page 25   09 August 2024 

 

 

Figure 8 Heat flux levels relevant for people within buildings 

For flash fire, within the flash fire envelope, indoor fatality levels are conservatively assumed to be 10% in the HSA 

guide [2]. 

3.4.3.2 Consequences for explosion overpressure 

The probit equation used for determining consequences from blast overpressure for personnel outside presented in 

the guide [2] is:  

𝑃𝑟𝑜𝑏𝑖𝑡 =  1.47 + 1.35 · ln (𝑃) ( 2 ) 

With P in psi. 

This relationship applies only to people exposed to blast overpressure outdoors and gives the following in Figure 9 

relationship between overpressure and fatality. 

 

Figure 9 Overpressure fatality thresholds for people outdoors 

As the plant constitutes an open and uncongested area, overpressure dissipates quickly and negligible effect at 

offsite buildings is expected, specially considering there are no buildings close to the site. Hence, overpressure over 

people indoors is not calculated. 

3.5 Frequency Analysis 

In general terms, frequency analysis is used to calculate: 

• The likelihood of a given release of dangerous material occurring – this is usually expressed as a 

frequency (e.g. 1E-03 per year, or once in a thousand years); 

• Given that a release has occurred, the probability that a given type of physical effect follows – for example, 

for releases of flammable material, the type of effect may depend on whether the material is ignited soon 

after the release begins, or at some time later; and, 
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• Given that a certain type of physical effects results, the probability of an undesired outcome – this may 

depend on the wind direction, the probability that a person is present within the hazard range, and the 

probability of successful emergency action. 

Frequency analysis approaches fall into three categories: 

• Use of relevant historical data; 

• Use of analytical or simulation techniques (such as fault tree analysis or event tree analysis); and, 

• Use of expert judgment. 

In the present QRA, frequency values from the HSA guide [2] have been used in all scenarios for natural gas and 

diesel. 

3.6 Risk Analysis 

In simple terms, risk is the chance of an undesired outcome with the chance usually expressed as a frequency; the 

undesired outcome may be fatality, environmental damage or financial loss. In terms of risks to people, there are 

different types of risk outputs that may be calculated using QRA: 

• Risk indices (such as Fatal Accident Rate); 

• Individual risk usually expressed as the risk of harming a hypothetical person with a defined set of 

characteristics. Individual risk results may be expressed as a point value (the individual risk to a 

hypothetical person at a given geographical location), as a graph of individual risk versus distance (a risk 

transect) or as risk isocontours overlaid on a map; 

• Societal risk, which expresses the frequency with which different numbers of people could be affected by 

an accident. It is usually presented as an ‘FN curve’, where F is the frequency with which N or more people 

are affected. 

3.7 Risk Assessment 

Once the risk analysis results have been obtained, it is necessary to assess their significance. This usually involves 

comparison of the results with risk acceptance criteria. The risk acceptance criteria used in this study corresponds 

to the criteria shown in Figure 4 (see Section 3.1). 
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4 Scenarios’ Conditions 

The following table summarizes the conditions considered when calculating the scenarios.  
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Table 12 Scenario conditions 

Scn. ID Description 

Substance 
Pipe 
diameter 
(mm) 

Pipe 
length 
(m) 

Vessel / 
Tank 
diameter 
(m) 

Height 
/ 
Length 
(m) 

Temperature 
(°C) 

Pressure 
(barg) 

NG-AG-01 Rupture of the natural gas pipeline Natural gas 750 250 (1) -- -- Ambient 98 

NG-AG-02 Leak in the natural gas pipeline Natural gas 750 250 (1) -- -- Ambient 98 

NG-AG-03 Rupture of the natural gas pipeline Natural gas 250 100 (1) -- -- Ambient 45 

NG-AG-04 Leak in the natural gas pipeline Natural gas 250 100 (1) -- -- Ambient 45 

NG-PP-01 Rupture of the natural gas pipeline Natural gas 250 872 -- -- Ambient 45 

NG-PP-02 Leak in the natural gas pipeline Natural gas 250 872 -- -- Ambient 45 

NG-PP-03 Instantaneous release Natural gas -- -- -- -- Ambient Atmospheric 

NG-PP-04 Release over 10 minutes Natural gas -- -- -- -- Ambient Atmospheric 

NG-PP-05 Release through a 10 mm pipe Natural gas -- -- -- -- Ambient Atmospheric 

DI-PP-01A/B Instantaneous release of the content of tanks A/B Diesel -- -- 18 21 Ambient Atmospheric 

DI-PP-02A/B Failure over 10 minutes of tanks A/B Diesel -- -- 18 21 Ambient Atmospheric 

DI-PP-03A/B 10 mm pipe leak over 30 minutes from tanks A/B Diesel -- -- 18 21 Ambient Atmospheric 

DI-PP-04A/B Overtop fire on tanks A/B Diesel -- -- 18 21 Ambient Atmospheric 

DI-PP-05A/B/C Instantaneous release of the content of day tanks 
A/B/C 

Diesel -- -- 13 15.5 Ambient Atmospheric 

DI-PP-06A/B/C Failure over 10 minutes of day tanks A/B/C Diesel -- -- 13 15.5 Ambient Atmospheric 

DI-PP-07A/B/C 10 mm pipe leak over 30 minutes from day tanks 
A/B/C 

Diesel -- -- 13 15.5 Ambient Atmospheric 

DI-PP-08A/B/C Overtop fire on day tanks A/B/C Diesel -- -- 13 15.5 Ambient Atmospheric 

DI-PP-09 Pipeline rupture Diesel 50 365 -- 350 Ambient 10 

DI-PP-10 Pipeline leak of 0.1D (max 50 mm) Diesel 50 365 -- 350 Ambient 10 

(1) To account for possible pipe features such as bends or changes in direction, and to be more conservative (since the frequency is per meter) this estimated length has 

been multiplied by a factor of 2 in the final calculations. 
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5 Frequency Analysis 

According to the scenario definition in chapter 3.3, Table 13 summarizes all scenarios considered and 

their frequencies. Conservatively, the potential duration of the effects of a release at the site boundary 

are not considered in land use planning, and therefore detection and isolation are not account for. 

Table 13 Summary of all scenarios considered in the QRA 

Scn. ID Description Substance Frequency  

NG-AG-01 Rupture of the natural gas pipeline Natural gas 1E-07 (m-1 yr-1) 

NG-AG-02 Leak in the natural gas pipeline Natural gas 5E-07 (m-1 yr-1) 

NG-AG-03 Rupture of the natural gas pipeline Natural gas 1E-07 (m-1 yr-1) 

NG-AG-04 Leak in the natural gas pipeline Natural gas 5E-07 (m-1 yr-1) 

NG-PP-01 Rupture of the natural gas pipeline Natural gas 1E-07 (m-1 yr-1) 

NG-PP-02 Leak in the natural gas pipeline Natural gas 5E-07 (m-1 yr-1) 

DI-PP-01A/B Instantaneous release of the content of tanks 
A/B 

Diesel 5E-06 (yr-1) 

DI-PP-02A/B Failure over 10 minutes of tanks A/B Diesel 5E-06 (yr-1) 

DI-PP-03A/B 10 mm pipe leak over 30 minutes from tanks 
A/B 

Diesel 1E-04 (yr-1) 

DI-PP-04A/B Overtop fire on tanks A/B Diesel 5E-08 (yr-1) 

DI-PP-05A/B/C Instantaneous release of the content of day-
tanks A/B/C 

Diesel 5E-06 (yr-1) 

DI-PP-06A/B/C Failure over 10 minutes of day-tanks A/B/C Diesel 5E-06 (yr-1) 

DI-PP-07A/B/C 10 mm pipe leak over 30 minutes from day-
tanks A/B/C 

Diesel 1E-04 (yr-1) 

DI-PP-08A/B/C Overtop fire on day-tanks A/B/C Diesel 5E-08 (yr-1) 

DI-PP-09 Pipeline rupture Diesel 1E-06 (m-1 yr-1) 

DI-PP-10 Pipeline leak of 0.1D (max 50 mm) Diesel 5E-06 (m-1 yr-1) 
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6 Ignition 

Ignition probabilities to be used, according to the guide [2] are shown in Table 14. 

Table 14 Ignition Probability 

Substance Immediate Ignition 
Probability 

Delayed Ignition 
Probability 

Source 

Natural gas 0.09 0.91 
Table 20 of the guide [2] 

Diesel 0.01 0 
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7 Consequence Modelling 

7.1 Modelling Software 

The Shannon Power Plant QRA has used the suite of models incorporated into the DNV SAFETI 

software (version 8.9). SAFETI is a comprehensive hazard and risk analysis software tool for all stages 

of design and operation. 

SAFETI evaluates the progress of a potential incident from the initial release to far-field dispersion 

including modelling of pool spreading and evaporation, and flammable and toxic effects. 

SAFETI contains models tailored for hazard analysis of offshore and onshore industrial installations. 

These include: 

• Discharge and dispersion models, including a Unified Dispersion Model (UDM). 

• Flammable models, including resulting radiation effects, for jet fires, pool fires and boiling 

liquid expanding vapour explosions (BLEVEs). 

• Explosion models, to calculate overpressure and impulse effects. 

7.2 Fluid Composition 

As discussed in Section 1.5.1, releases from the natural gas pipeline are modelled as methane releases. 

Diesel releases are modelled as dodecane releases. 

7.3 Operating Conditions 

Operating conditions for each release scenario are provided in Section 4. 

7.4 Effect of Bunding 

Secondary fuel (distillate oil) will be stored with tertiary containment. Bunding and associated pipework 

will be designed in accordance with EPA Guidance Note on Storage and Transfer of Materials for 

Scheduled Activities. The secondary containment (primary bund) design will allow the greater of 110% 

of the largest tank within the bund or 25% of the total volume of substance  within the bund, whichever 

is the larger. A second bund (tertiary containment) will be built around the primary bund and will contain 

any spillage should the primary bund fail or be overtopped by a spillage. 

On this basis a release of diesel from the tanks is assumed to be confined within the dimensions of the 

bunded area containing the tanks (estimated to be 3,900 m2), meaining that the maximum surface area 

of a pool fire resulting from a release from the tanks is also taken to be 3,900 m2. 

7.5 Effect of Topography 

At the proposed location, when moving south from the riverbank, the terrain elevates to an approximate 

height of 30 metres before gradually descending. The Shannon facility will be constructed on ‘plateaux’ 

carved into the hillside descending toward the river. 

It has been assumed that topography has minimal effect on dispersion of natural gas. 

7.6 Releases onto Land and Water 

As discussed in Section 7.4, the distillate oil tanks are provided with both a primary bund and a 

secondary bund, which are sufficiently sized to ensure that the entire inventory released would be 

contained within these bunds. The secondary bund ensures that the spill would still be contained even 

in the event of failure or overtop spillage of the the primary bund. 
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7.7 Dispersion Modelling 

Dispersion of methane is dependent on several parameters, including: surface roughness, averaging 

time, material properties, wind speed and weather conditions. The weather data used in the study are 

discussed in Section 7.10. 

Diesel releases will be contained within the bund around the tanks, with minmal gas flashing off. 

7.8 Surface Roughness Parameter 

Surface (terrain) roughness affects how quickly and how far a release may spread. The guide [2] gives 

the roughness lengths in Figure 10 for typical types of terrain. As recommended in [2] for general terrain 

without defining features, a surface roughness parameter of 0.1 has been used in this study for 

dispersion as recommended in the guide [2]. 

. 

 

Figure 10 Roughness lengths for given types of terrain 

 

7.9 Averaging Time 

When using gas dispersion models the ‘averaging time’ is a description of the time over which a gas 

concentration is averaged. At a particular point in space the concentration of a plume at equilibrium will 

vary for two reasons. Firstly, as the wind direction is not perfectly constant the plume will meander about 

a mean value. Secondly there are ‘in-cloud’ fluctuations due to the turbulence inherent in the 

atmosphere. As dispersion models aim to show a ‘time averaged’ concentration at a particular point, 

this average will depend on the length of time over which the concentration was ‘sampled’. The situation 

is made more complicated because the different types of dispersion model assume different definitions 

of ‘averaging time’. 

The use of a short averaging time will maximise the recorded concentration at a given point, whereas a 

longer averaging time will give a lower value. This is because the use of a short averaging time captures 

the concentration ‘peaks’ at a location. 

In this study an averaging time of 18.75 s has been used (this is the SAFETI default value for flammable 

gases). 

7.10 Weather Data 

Within a risk assessment, weather conditions are usually described as a combination of a letter with a 

number, such as ‘F2’. The letter denotes the Pasquill stability class and the number gives the wind 

speed in metres per second. 
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The Pasquill stability classes describe the amount of turbulence present in the atmosphere and range 

from A to F. Stability class A corresponds to ‘unstable’ weather, with a high degree of atmospheric 

turbulence, as would be found on a bright sunny day. Stability class D describes ‘neutral’ conditions, 

corresponding to an overcast sky with moderate wind. A clear night with little wind would be considered 

to represent ‘stable’ conditions, denoted by stability class F. 

Wind speeds range from light (1-2 m/s) through moderate (around 5 m/s) to strong (10 m/s or more). 

The probability of the wind blowing from a particular direction is commonly displayed graphically as a 

‘wind rose’. 

According to the guide [2], dispersion should be modelled in D5 and F2 conditions, with a temperature 

of 15ºC used in D5 conditions and 10ºC for F2 conditions. 

However, the wind directionality distribution is not given in the guide [2]. Therefore, nearest weather 

data is used to derive the directionality distribution probabilities. Shannon Airport is the nearest weather 

station, located 35 km away from the site, near Ballylongford, and is therefore the most representative 

data source to be used in the QRA. 

A detailed analysis of the weather data during day and night has been performed for this study. 

The fraction of time considered to be ‘day’ was calculated by assigning day and night hours to different 

months of the year, then calculating the number of daytime hours. Note that ‘day’ and ‘night’ were 

defined according to hypothetical resident behaviour (i.e. on when people may typically get up and go 

to bed, and not sunrise and sunset). Within the weather calculation, this has been defined as a 14 hour 

period during summer (defined as the period from April to the end of October, when daylight saving time 

operates) from 07:00 GMT (06:00 DST) until 21:00 GMT (20:00 DST); and a 12 hour period during 

winter (all months not defined as summer) from 06:00 GMT to 18:00 GMT. 

The data were then processed to obtain wind direction probabilities (i.e. ‘wind rose’ data) and the 

proportion of time for which D5 and F2 weather conditions occurred. As part of this analysis 

combinations of stability and wind speed that are not F2 or D5 are grouped together and included in the 

F2 and D5 distribution. i.e. Stability Classes A, B, C and D are grouped together as D5, Stability classes 

E, F and G are grouped together as F2. 

The guide [2] established that D5 conditions are assumed to occur 80% of the time and F2 conditions 

occurring for the remaining 20%. In the QRA this relation is maintained. 

Wind roses for day and night conditions are shown in Table 15 and Table 16. 
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Table 15 Wind Rose for Day 

Stability 

Class 

Wind Sector 

N NNE NE ENE E  ESE SE SSE S SSW SW WSW WSW WNW NW NNW 

D5 0.037859 0.03706 0.02175 0.04749 0.11664 0.11708 0.06808 0.09121 0.19493 0.11961 0.06769 0.05836 0.03786 0.03706 0.02175 0.04749 

F2 0.000843 0.00142 0.00062 0.00053 0.00155 0.00160 0.00089 0.00102 0.00355 0.00453 0.00311 0.00257 0.00084 0.00142 0.00062 0.00053 

 

Table 16 Wind Rose for Night 

Stability 

Class 

Wind Sector 

N NNE NE ENE E  ESE SE SSE S SSW SW WSW WSW WNW NW NNW 

D5 0.01189 0.02006 0.01574 0.03758 0.08888 0.10377 0.05797 0.06342 0.11833 0.06567 0.02781 0.02335 0.01189 0.02006 0.01574 0.03758 

F2 0.02598 0.02509 0.01682 0.01978 0.03782 0.02659 0.02034 0.02335 0.04148 0.04186 0.04214 0.04434 0.02598 0.02509 0.01682 0.01978 
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8 Populations 

Onsite personnel and off site population numbers used in the assessment are described below. 

8.1 Offsite Populations 

In the event of a major accident, the likelihood of harm to a person indoors differs from that for a person 

outdoors (see section 3.4). Therefore, it is common practice for QRA studies to consider the proportion of time 

individuals may spend indoors and outdoors. 

To account for time spent indoors and outdoors, the previous QRA study [8] employed the concept of a 

‘hypothetical house resident’ originally developed by the UK HSE [9]. The hypothetical house resident is 

present all of the time at their dwelling, spending 90% of their time indoors during the day and 99% of their 

time indoors at night.  

In accordance with the guide [2], it is assumed that people are indoors 90% of the time. While this value is 

considered very conservative, it has been utilized as indicated in the guide. However, an exception is the 

population in the Money Point Power Station, as this is an industrial site and therefore a higher proportion of 

time spent outdoors (i.e. more exposed to risk) is assumed. In this case, the estimation from the previous QRA 

is applied. 

The offsite populations used are sourced from various references. Data in bold is acquired from reports from 

The Central statistics Office [11] and correspond with data from the 2022 census. Data for individual residences 

and the Money Point Power Station are taken from the QRA for the site undertaken in 2013 [10]. 

Table 17 Offsite Populations 

Area / Location No. People Fraction indoor 
Day 

Fraction Indoor 
Night 

Individual residences within 2 km 4 per residence 0.9 0.9 

Ballylongford 415 0.9 0.9 

Tarbert 546 0.9 0.9 

Kilrush 2649 0.9 0.9 

Money Point Power Station 313 0.5 0.7 

 

8.2 Onsite Personnel  

The objective of the methodology described in the guidelines [2] relates to TLUP advice, wich is external to 

the establishment and is future oriented: the assessment methods presented are not sufficiently detailed to 

address risk to on-site populations and should not be used for that purpose.  
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9 Risk Criteria 

9.1 Individual Risk 

The current HSA criteria [2] are stated in terms of risk of fatality. Use of probit equations is prescribed for 

calculation of the probability of fatality given exposure to a dose of a harmful agent (such as thermal radiation, 

overpressure or toxic gas). 

The land use planning zone boundaries in the HSA guidance [2] are presented in Figure 4 (see Section 3.1) 

and defined as: 

• Zone 1 (inner): within the 1E-05/y individual risk of fatality contour; 

• Zone 2 (middle): between the 1E-05/y and 1E-06/y individual risk of fatality contours; and, 

• Zone 3 (outer): between the 1E-06/y and 1E-07/y individual risk of fatality contours. 

The criteria for new establishments found in the HSA guidance [2] are: 

• The maximum trolerable risk to a member of the public should not exceed 1E-06/y; and, 

• The maximum tolerable risk to a person at an off-site work location should not exceed 5E-06/y. 

Land uses are assigned to one of four ‘Sensitivity Levels’ as summarised in Appendix A. 

9.2 Expectation Value (EV) 

The EV is the calculated number of fatalities per year, multiplying the number of expected fatalities by the 

frequency in chance in a million years (cpm). For example, a major accident that could result in 120 fatalities 

with a frequency of occurrence of 1 cpm would have an EV of: 

𝐸𝑉 =  120 ∗ 1 = 120 ( 3 ) 

According to the HSA guidance, the total off-site EV should not exceed the criterion upper limit of 10.000. 

Between EVs of 100 and 10,000, it should be demonstrated that all practicable efforts have been made to 

reduce the risk to a level that is as low as reasonably practicable. Above a developmental EV level of 450, an 

FN curve will be required as part of the demonstration. Where the EV exceeds 10,000, the TLUP advice to the 

planning authority will always be ‘Advice against’. 

9.3 Societal Risk – FN Curve 

When the risk of multiple fatalities from an accident should be taken into account more explicitly, the societal 

risk must be determined. Societal risk results are commonly presented as an ‘FN’ curve, which shows the 

cumulative frequency with which N or more fatalities are experienced. 

HSE2001 [12] provides an upper limit value for an intolerable societal risk criterion: for a predicted accident 

occurring no more frequently than once in 5,000 years, there should be no more than 50 fatalities. This has 

gained international acceptance as an anchor point for a line (of slope -1) to create an intolerable societal risk 

criterion for single accidents. The HSA document [5] recommended using points at (200 cpm / 50 fatalities) 

and (1,000 cpm/10 fatalities) to create that line. An acceptable societal risk single risk criterion line can then 

be drawn at frequencies that are two orders of magnitude below the intolerable line (so a frequency of 1E-04 

on the intolerable line becomes 1E-06 on the acceptable line). The risk criterion lines are shown in Figure 11. 

Between the two lines, operators and potential operators will be required to demonstrate that, in relation to 

proposed changes, all reasonable efforts have been made to reduce the risk to a level that is as low as 

reasonably practicable.  
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Figure 11 HSA Upper and lower societal risk criterion (log scale) 
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10 Risk Calculation Results 

Individual risk of fatality and societal risk have been calculated using the DNV Safeti software (version 8.9) 

and results are presented in the following sections. 

10.1 Consequence results 

Consequence results for the studied scenarios is presented in below in Table 18. 

Table 18 Scenario results 

Scn. ID Description 
Effect Distance to 1% lethality 

due to radiation 
[m] 

NG-AG-01 Rupture of the natural gas pipeline Jet Fire 270 

NG-AG-02 Leak in the natural gas pipeline Jet Fire 85 

NG-AG-03 Rupture of the natural gas pipeline Jet Fire 80 

NG-AG-04 Leak in the natural gas pipeline Jet Fire 25 

NG-PP-01 Rupture of the natural gas pipeline Jet Fire 70 

NG-PP-02 Leak in the natural gas pipeline Jet Fire 30 

NG-PP-03 Instantaneous release Jet Fire 90 

NG-PP-04 Release over 10 minutes Jet Fire 90 

NG-PP-05 Release through a 10 mm pipe Jet Fire 10 

DI-PP-01A/B Instantaneous release of the content of 
tanks A/B 

Pool Fire 
75 

DI-PP-02A/B Failure over 10 minutes of tanks A/B Pool Fire 65 

DI-PP-03A/B 10 mm pipe leak over 30 minutes from 
tanks A/B 

Pool Fire 
40 

DI-PP-04A/B Overtop fire on tanks A/B Pool Fire No det 

DI-PP-05A/B/C Instantaneous release of the content of 
day tanks A/B/C 

Pool Fire 
75 

DI-PP-06A/B/C Failure over 10 minutes of day tanks 
A/B/C 

Pool Fire 
65 

DI-PP-07A/B/C 10 mm pipe leak over 30 minutes from 
day tanks A/B/C 

Pool Fire 
40 

DI-PP-08A/B/C Overtop fire on day tanks A/B/C Pool Fire No det 

DI-PP-09 Pipeline rupture Pool Fire 30 

DI-PP-10 Pipeline leak of 0.1D (max 50 mm) Pool Fire 30 

 

10.2 Individual Risk 

The individual risk contours for people outdoors in the area are presented in Figure 12 and contours for people 

indoors are presented in Figure 13. The yellow line defines the COMAH site boundary. 
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Figure 12 Outdoors Individual Risk Contours  

 

  

 

Figure 13 Indoors Individual Risk Contours 

The criteria for new establishments found in the HSA guidance [2] are: 

• The maximum trolerable risk to a member of the public should not exceed 1E-06/y; and, 

• The maximum tolerable risk to a person at an off-site work location should not exceed 5E-06/y. 



 

Report ref.:  RMC0500653-R02 Revision 05  Shannon Technology Energy Park (STEP) Power Plant Land Use Planning 

©Vysus Group 2024  Page 40   09 August 2024 

 

As it can be seen in the previous figures, in both cases, indoors and outdoors, the risk curve corresponding to 

1E-06/y is contained in the site perimeter, not affecting members of the public or personnel at an off-site work 

location and the criteria for individual risk are met. 

10.3 Expectation Value and Societal Risk 

To determine the expectation value (EV) and societal risk, the population potentially affected by the risk from 

the plant has to be evaluated. For this purpose, the risk curve corresponding to 1E-09/y has been selected 

which serves as a conservative measure to define the affected population. It’s worth noting that the guide [2] 

does not impose any limitations beyond 1E-07/y. Figure 14 shows the 1E-09/y curve overlaid over a map with 

residential properties identified in purple and the COMAH site boundary in yellow. 

 

Figure 14 Affected population 

From Figure 14 it can be seen that there is no population that is within the 1E-09/y per year risk level. Therefore, 

the EV is 0, and hence an FN curve is not required and the societal risk criteria is met.  
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11 Conclusions 

A comprehensive quantitative risk assessment (QRA) of the proposed STEP has been performed. The 

analysis has been conducted in accordance with the current HSA guidance [2] and it does not constitute a full 

QRA of the risks to onsite personnel. It is intended for land use and permitting purposes only. 

The following results have been obtained: 

• Individual risk of fatality contours; 

• The individual risk at the nearest residential property; 

• Societal risk FN curves; and, 

• Societal risk Expectation Values (EVs). 

The results for the STEP project presented above have been compared with the HSA's risk criteria presented 

in Section 9.1. 

The conclusions drawn from the results are as follows: 

• Comparing the QRA results against land use planning criteria shows there are no incompatible land 

uses in any of the three LUP zones; 

• The individual risk at the nearest residential property is negligible; 

• The Expectation Value for members of the public is 0, as no lethality is expected in the populated 

areas near to the site. And hence no societal risk FN curve is required.  

In conclusion, the risk criteria set by the HSA for new establishments (see section 9) have been met. 
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Appendix A. Description of 

Development Types According to 

the Guide [2] 

In the guidance [2], four levels of development are defined as presented in Figure 15: 

 

Figure 15 Levels of development according to the guide [2] 

The more detailed description of these development levels is presented in the Appendix 2 of the guide [2] and 

shown next. 
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Appendix B. Above Ground 

Installation General Arrangement 
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Appendix C. Power Plant General 

Arrangement 
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Appendix D. Tanks Layout 
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Appendix E. Hazardous and 

Noxious Substances Spill Plan 
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Executive Summary 

This report has been prepared for Shannon LNG Limited by Vysus Group. The report documents the 

findings of a MATTE (Major Accidents to the Environment) study for the proposed Shannon Technology 

Enterprise Park (STEP) power plant. 

Purpose 

The purpose of the MATTE study is to identify potential scenarios associated with Major Accidents for 

the proposed STEP power plant involving dangerous substances which can pose a credible threat of 

damage to the environment, as defined and governed by COMAH Regulations. 

Scope 

The scope for this MATTE study is the Power Plant Only development (ABP-311233-21).  

The report does not address Major accident scenarios which can give rise to serious injury to people; 

routine environmental emissions associated with the operation of the installation, and connection to gas 

supply via pipeline. 

Methodology 

The MATTE study was conducted as a desk study using the HSA Guidance on technical land-use 

planning advice for planning authorities and COMAH establishment operators, also taking into account 

HSA Guidance to Inspectors on the Assessment of Safety Reports under the COMAH Regulations 2015, 

DEFRA Guidelines for Environmental Risk Management, the COMAH regulations and the Chemical and 

Downstream Oil Industries Forum (CDOIF). 

As per the HSA Guidance, the basic approach was to apply the Source, Pathway, Receptor 

methodology to identify hazards and assess any residual environmental risk (MATTE) associated with 

a major accident.  

Findings 

The findings of the MATTE assessment are summarised in the table below. 

Material Potential 
MATTE? 

Evaluation MATTE Risk 

Diesel Yes The proposed 11,500 m3 diesel stored on site falls 
within the Qualifying quantity (>2,500 tonnes) of 
dangerous substances as referred to in the COMAH 
Regulations, but the low likelihood of a release 
occurring combined with the tertiary containment 
system means that it is very unlikely for a release to 
occur resulting in the material entering the estuary 
(pathway). 

Low 

Transformer 
oil 

Yes Transformer oil may be hazardous to the environment 
depending on its chemical composition and a 
significant release to the estuary could result in a 
MATTE. Measures on site would prevent the material 
entering the estuary (pathway) 

Very low 
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Material Potential 
MATTE? 

Evaluation MATTE Risk 

Firefighting 
Water 

Yes Firefighting the water may be contaminated with 
materials that are toxic to the environment and, as 
such, a release of a large quantity of firefighting water 
into the Shannon estuary may lead to a MATTE. 
Measures on site would prevent the material entering 
the estuary (pathway) 

Very low 

Natural Gas No There is no MATTE associated with the natural gas 
used on the facility as it does not have any liquid 
constituents. 

N/A Not a 
MATTE 

Ammonia 
Hydroxide 

No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 

N/A Not a 
MATTE 

Tri-Sodium 
Phosphate 

No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 

N/A Not a 
MATTE 

Sodium 
Bisulphite 

No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 

N/A Not a 
MATTE 

Sulphuric 
acid 

No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 

N/A Not a 
MATTE 

Cleaning 
materials, 
laboratory 
chemicals 
and paints 

No Materials may be harmful to the environment but only 
present in small quantities with low possibility of 
entering the marine environment. 

N/A Not a 
MATTE 

All of the identified MATTE events are described as low or very low risk, as the likelihood of a release 

occurring is low and measures for prevention of discharge to the estuary are present within the plant 

design and operating philosophy.  

It is noted that the risks associated with the facility are in accordance with HSA criteria. 

 



 

 

Report ref.: RMC0500653.1.4 Revision 03  MATTE assessment for Shannon Technology Energy Park Power Plant 

©Vysus Group     Page 8   26 July 2024 

1 Introduction 

This report has been prepared for Shannon LNG Limited by Vysus Group. The report documents the 

findings of a MATTE (Major Accidents to the Environment) study for the proposed Shannon Technology 

Enterprise Park (STEP) power plant. 

This study has been performed in accordance with HSA Guidance on technical land-use planning advice 

for planning authorities and COMAH establishment operators [1] and HSA Guidance to Inspectors on 

the Assessment of Safety Reports under the COMAH Regulations 2015 [2]. 

1.1 Location of proposed development 

The Proposed Development site is located approximately 4.5 km and 3.5 km from Tarbert and 

Ballylongford in Co. Kerry, respectively. 

The Proposed Development site is located within the boundary of two townlands: Kilcolgan Lower and 

Ralappane, Co. Kerry. 

• 450 acres of land zoned for marine and 
industrial development by local and 
regional development plans (600 total 
acres) 

• Proximity to high-capacity gas and 
electricity networks 

• 220 kV electrical connection at substation 
5 km to East 

• Successful in recent ECP 2.1 electrical grid 
connection process 

 
 

Figure 1. Site location  

Within the wider area, energy infrastructure is a significant feature of the landscape. Moneypoint power 

station lies approx. 2.5 km north of the site in Co. Clare, while Tarbert power station lies approx. 4 km 

east of the site. Kilpaddoge 220 kV substation lies approx. 3 km to the east of the site, to which a number 

of high voltage overhead lines are connected. Wind energy projects within both Co. Clare and Co. Kerry 

form part of the background to views in this area. There are a number of designated conservation sites 

located in the vicinity including: 

• Lower Shannon candidate Special Area of Conservation (SAC), 002165. 

• Shannon-Fergus Estuary Special Protection Area (SPA), 00407 

• Ballylongford Bay proposed Natural Heritage Area (pNHA), 1332. 

1.2 Key features of the proposed development 

The key features of the Power Plant only development comprise: 

• Three (3) blocks of CCGT facilitating a flexible multi-shaft power plant. Each block up to 200 MW 

for a total capacity of up to 600 MW.  

• Each block comprises of two (2) gas turbine generators, two (2) heat recovery steam generator and 

a steam turbine generator.  
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• Cooled by means of air-cooled steam condensers.  

• A 120 MW for 1-hour (120 MWh) battery storage facility  

• High voltage 220 kV Substation  

• Raw water treatment building  

• Firewater storage tanks and fire water pumps  

• Under the CRU’s Decision Paper CER/09/001 5 days continuous Secondary Fuel storage will be 

stored on site, equating to approximately 11,000 cubic metres.  

• The 220 kV cable(s) will run 5 km east under the L-1010 road to the Eirgrid Killpaddogue 220 kV 

substation.  

 

Figure 2. Impression of proposed Power Plant only development and 120MW – 1 hr Battery 

Storage System.  
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2 Purpose 

The purpose of the MATTE study is to identify potential scenarios associated with Major Accidents for 

the proposed STEP power plant involving dangerous substances which can pose a credible threat of 

damage to the environment, as defined and governed by COMAH Regulations. 
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3 Scope 

This MATTE study is concerned with credible MATTE Scenarios associated with a Major Accident, as 

defined by COMAH regulations [3] and industry guidance [1], [2], [4], [5], for the Power Plant Only 

development (ABP-311233-21). 

The scope of the proposed Power Plant considered in this MATTE study includes: 

• Site access point and main administration building 

• Process building, Electrical substations, security building, Maintenance / warehouse and equipment 

building 

• Power plant 

• Secondary diesel fuel storage for the power plant (11,500 m3, equivalent to approximately 10,000 

tonnes) 

• AGI 

• Construction laydown 

• Battery storage facility 

• Drainage outfall pipe 

• Fire water retention pond 

3.1 Exclusions to the scope 

Major accidents scenarios which can give rise to serious injury to people are addressed separately in a 

dedicated QRA report. 

Routine environmental emissions associated with the operation of an establishment are a matter for the 

local authority or the Environmental Protection Agency (EPA), as relevant, and are subject to separate 

permitting/licensing requirements. Routine emissions are not considered within the scope of this report. 
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4 Governing regulations and definitions 

HSA Guidance on technical land-use planning advice for planning authorities and COMAH 

establishment operators [1] considers that in addition to assessment of risk to human health, there is 

also a requirement to assess risks to the environment by applying the source-pathway-receptor model. 

[1] interprets Health and Safety Authority (HSA) policy on technical land-use planning (TLUP) advice 

under the Seveso-III Directive (Directive 2012/18/EU of the European Parliament and of the Council of 

4 July 2012 on the control of major-accident hazards involving dangerous substances, amending and 

subsequently repealing Council Directive 96/82/EC), as implemented by the COMAH Regulations 2015 

(Chemicals Act (Control of Major Accident Hazards involving Dangerous Substances) Regulations 2015, 

S.I. No. 209 of 2015, the “COMAH Regulations” [3]). 

The COMAH Regulations implement the Seveso III Directive (2012/18/EU) [6]. 

4.1 MATTE definitions and thresholds 

As neither the regulations nor the Directive define the term MATTE. The Competent Body refer to the 

HSA Guidance on technical land-use planning advice for planning authorities and COMAH 

establishment operators and the Guidance to Inspectors on the Assessment of Safety Reports under 

the COMAH Regulations 2015 Rev 4 Jan 2017, which specify the CDOIF guidance [4] which defines 

the term. 

The term MATTE is used by industry and the Competent Authorities (CAs) to indicate when a major 

accident has caused serious harm to the environment (or when it has potential to do so): 

• a Major Accident which could cause serious harm to the environment (i.e. lead to serious danger) 

is a potential MATTE (i.e. a Major Accident with MATTE potential); 

• a Major Accident which has caused serious harm to the environment is a MATTE. 

In accordance with the definitions for of a MATTE and a Major Accident, a MATTE would be taken to 

require harm or damage to the environment above defined thresholds when considering key 

environmental receptors in relation to a designated area. 

MATTE thresholds defined in the CDOIF guidance concern [4]: 

• Extent and Severity; and 

• Duration of harm 

Designated areas and potential receptors considered within the CDOIF definitions concern [4]: 

• Nationally important: SSSI and National Nature Reserves 

• Internationally important: SACs, SPAs & Ramsar sites 

• Other designated land (ESA’s, AONB’s LNRs, NSA’s etc.) 

• Scarce habitat 

• Widespread habitat (land/water) 

• Groundwater 

• Soil or sediment (land/water) 

• Built environment (land, man-made) 

• Particular species (land, water, air) 

• Marine (water) 

• Freshwater and estuarine habitats (water) 
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4.2 MATTE Scenarios 

MATTEs are most frequently due to liquid releases (including firewater) impacting on land and water. 

The prevention measures of most relevance to environmental protection are those which reduce the risk 

of accidental liquid releases or enable their retention on site [1]. 

MATTE incidents caused by aerial dispersion are less frequent, but aerial pathways should not be 

overlooked. Where the potential for such a MATTE has been identified, efforts should be focused on 

measures for prevention and mitigation [1]. 

4.3 Compliance requirements 

4.3.1 COMAH 

COMAH requires all Upper Tier and Lower Tier establishment operators to submit a safety report to the 

Competent Authority (CA) that demonstrates the environmental risk for the whole COMAH 

establishment has been reduced to a tolerable level. 

4.3.2 Land use planning 

In the context of land use planning (LUP), the prevention of MATTEs will be the primary objective and it 

is expected that accident pathways will be prevented. Where this is not practicable, or in the context of 

significant modifications at existing COMAH establishments, the assessment of major accidents to the 

environment focuses on the specific risks to sensitive receptors within the local environment, the extent 

of consequences to such receptors and the ability of such receptors to recover: environmental damage 

may be relatively long-lasting but is not necessarily irreversible. Recovery of habitats within a reasonable 

period of time is possible, depending on the dangerous substance involved. 

Emphasis is initially placed on the prevention phase, the control of potential pollution routes and 

available response measures, rather than on the development of a quantitative risk assessment 

approach and use of risk based criteria [1].  

4.3.3 Assessment expectations 

Assessment is based on a Source-Pathway-Receptor model. For new establishments, the CA will focus 

on the removal of accident pathways to receptors (through the use of additional technical measures: 

appropriate containment, within the confines of current good practice and ALARP, for example). 

Irrespective of whether the approach is qualitative or quantitative, the HSA expect the following items to 

be considered when assessing a MATTE: 

• environmentally sensitive areas in the vicinity, 

• presence of endangered species, 

• protected water resources/biospheres, 

• types of accident that can cause environmental damage (firewater run-off, for example), 

• contamination routes (watercourses, for example), 

• measures in place to protect the environment and their reliability, 

• hard/reliable measures in place to contain run-off in the context of internal and external emergency 

plans, 

• recovery periods with and without intervention, 

• clean-up and remediation plans and resources, and 

• if necessary, tolerability of assessed risk. 
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Under COMAH, operators are required to use best practicable means, specifically: 

• to prevent a major emission of dangerous substances resulting from uncontrolled developments in 

an establishment into the environment, and 

• for rendering harmless and inoffensive the substances emitted. 
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5 MATTE assessment methodology overview 

The general approach to environmental risk assessment followed by Vysus, applies industry guidelines 

such as the DEFRA Guidelines for Environmental Risk Management [5] whilst considering COMAH 

Regulations and CDOIF guidance. The basic outline for the DEFRA approach to environmental risk 

assessment is summarized in the model below. 

 

Figure 3. A framework for environmental risk assessment and management. 

The DEFRA risk assessment model allows the re-appraisal of the proposed design in a systematic 

manner, whereby: 

• the conceptual model and problem formulation is informed by the revised design features. 

• the approach to hazard identification and risk assessment is progressed by applying the source, 

pathway, receptor concept. 

• residual risk identified by confirmation of the Source, Pathway, Receptor linkage can be assessed, 

eliminated, mitigate and / or managed to ALARP. Environmental risk assessment follows the source-

pathway-receptor method, which requires that a linkage (pathway) must exist between the source 

and receptor in order for an accident to occur. Therefore any assessment of potential MATTE events 

will require the presence of a material that could harm the environment, a scenario for the release 

of the material, some pathway through which the material could pass to the environment, and some 

feature of the environment that could be significantly harmed. 
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The source, pathway concept methodology considers the features of a conceptual model to identify: 

• sources of environmental impact from a major accident e.g. fire water or diesel spill 

• pathway for pollutant to reach a receptor e.g. surface drain 

• receptor e.g. groundwater aquifer, habitat. 

An example of identifying and representing the S-P-R linkages regarding leakage from an underground 

gasoline storage tank that contains benzene. 

Table 1. Example, source, pathway, receptor linkage concept [5] 

Hazard Source Pathway Receptor S-P-R Linkage 

Benzene Underground fuel 
storage tank 

Leaching 
Groundwater 
supply 

Groundwater 
supply 

Yes 

Public water 
supply 

Yes 

5.1 Sources 

Sources are inventories of materials within the facility that are major environmental hazards (i.e. that 

have the potential to result in significant impact on the environment if released and reach an 

environmental receptor). The evaluation of sources includes quantity, location and properties of 

environmentally hazardous materials present on the site. 

5.2 Pathways 

Pathways may have a number of features; including the initial release of material, secondary failures 

and local factors. 

Possible sources of release of materials that may be hazardous to the environment are primarily due to 

failure of containment.  A range of possible causes of loss of containment exist and are typically due to: 

• Impact by vehicle, machinery or dropped object; 

• Dropped or punctured container; 

• Corrosion, erosion or chemical attack; 

• Overpressurisation or vacuum; 

• Overfilling of equipment; 

• Internal explosion (where flammable materials are present); 

• Runaway chemical reaction or mixing of incompatible chemicals; 

• Overheating or overcooling of equipment; 

• On site events such as fires or explosions; or, 

• Offsite events that may affect the area, such as earthquakes, landslip, flooding or extreme 
weather; 

Secondary factors are those where some barrier or safeguard fails. For releases of liquids a secondary 

failure may be a damaged drain or bund, or the failure to treat a material if discharged into an effluent 

treatment system. 

Pathways will also depend upon the type of surface onto which a material is released and drainage 

systems.   

Local factors that influence pathways are often related to environmental conditions. For example, where 

releases could enter rivers, the hydraulic state of the river may be a factor. For releases to air, the 
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atmospheric conditions (wind speed, stability and direction) and rainfall could influence the 

consequences of a release. Releases to air may also include vapours generated by pools of spilt liquid. 

5.3 Receptors 

The assessment of major accidents to the environment focuses on the specific risks to sensitive 

receptors within the local environment, the extent of consequences to such receptors and the ability of 

such receptors to recover, noting that environmental damage may be long-lasting but not necessarily 

permanent. 

Consideration of local environmental receptors and their sensitivity is required in order to allow an 

assessment of the consequences of a release from an establishment and whether it would be classified 

as a MATTE. 
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6 Environmental setting, sensitivities and impact 

assessment 

The information presented in this section has been sourced from the original AECOM EIA report to 

enable the Vysus team to apply a Source, Pathway, Receptor approach to the review of the potential 

for a MATTE associated with the Power Plant only ABP Application. 

Note: The potential impact of operations, abnormal events and accidents on the local environment not 

covered by COMAH regulations are outside the scope of this review and are not addressed here. 

6.1 Site setting and operation 

The area to be developed within the Proposed Development site is characterised by predominantly 

improved grassland in an agricultural setting. Field boundaries predominantly comprise hedgerows with 

small drainage ditches. A small section of the Ralappane Stream is located in the southernmost part of 

the Proposed Development site. 

The Shannon Estuary comprises 500 square kilometres (km2) of navigable water extending from Loop 

Head, in Co. Clare, and Kerry Head, in Co. Kerry, eastwards to the city of Limerick, a distance of 

approximately 100 km. The naturally occurring deep and sheltered waters of the estuary are connected 

to the Atlantic Ocean and are accessible to large ocean-going vessels of varying types and sizes [7]. 

The location of the Proposed Development is within the protected area of the Shannon Estuary (the 

Lower River Shannon SAC, the River Shannon and River Fergus Estuaries SPA and the Ballylongford 

Bay pNHA). Therefore, the highest standards of environmental protection will be incorporated into the 

design of the Proposed Development [7]. 

6.2 Major accidents and disasters 

The risk of a major accident occurring, is considered to be very low, however a detailed pollution 

response plan, emergency equipment and procedures will be in place prior to construction and 

throughout the lifetime of the Proposed Development. 

The Proposed Development site location has been carefully chosen and there is a very low risk of natural 

disasters occurring such as flooding and earthquakes. 

There is a very low risk of a major accident or disaster occurring at the Proposed Development. The 

facility will be regulated as a Lower Tier COMAH Installation and the highest levels of safety and 

environmental protection will be in place for the lifecycle of the facility, from prior to construction and 

throughout the operational lifetime. Detailed risk analyses for the Proposed Development such as 

Quantitative Risk Assessment (QRA) and Environmental Risk Assessment (ERA) will be carried to 

analyse the potential for further risk reduction.  

The facilities associated with the Proposed Development will be designed, constructed and operated by 

specialist, experienced organisations who will adhere to all applicable national regulations and 

internationally recognised best practice in the design and operation of the facility, controlling the risks 

and delivering essential gas supplies to the national network [7]. 

6.3 Major accident scenarios 

The Power Plant will contain process equipment such as natural gas compressors, turbine generators 

and electrical transformers, containing flammable and combustible substances. Consequently, a fire has 

been identified in this assessment as the most significant potential major accident in this area of the 

Proposed Development. 
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A number of fire prevention and protection measures are included in the design of the Proposed 

Development, which are as follows: 

Layout of the Proposed Development to minimise the potential for an incident in one area affecting other 

areas; 

Passive fire protection systems will be installed in appropriate areas, which allows certain systems to 

withstand a fire for a defined period of time to enable the emergency response plan to be initiated [7]: 

• A network of fire and gas detectors, audible and visual fire alarms will be installed throughout the 

Proposed Development to alert operations personnel who will initiate the emergency response; and 

• Active fire protection systems will be installed onsite, supplied by large firewater storage tanks and 

activated on demand from the fire and gas system or manually initiated from the central control 

room. 

 

 

 



 

 

Report ref.: RMC0500653.1.4 Revision 03  MATTE assessment for Shannon Technology Energy Park Power Plant 

©Vysus Group     Page 20   26 July 2024 

7 MATTE assessment 

The MATTE study for the proposed power plant only development has been conducted as a desk study 

using the DEFRA Guidelines for Environmental Risk Management whilst taking account of the COMAH 

regulations and CDOIF. 

The basic approach to the study was to apply the Source, Pathway, Receptor methodology to identify 

hazards and assess any residual environmental risk (MATTE) associated with a major accident.  

7.1 Sources 

Materials that have been identified as present at the STEP are shown in the table below. 

Table 2. Materials and Inventory 

Material CAS Number Inventory Annual 
Use 

Form Containment Use 

Natural Gas 74-82-8 
Natural 
Gas:  <50 
tonnes 

Unknown Gas 
Piping and 
equipment 
containing gas 

Process 
material (gas 
supply) 

Ammonia 
hydroxide 
(19%) 

1336-21-6 1,500 litres 
13,140 
litres 

Liquid 
Tote 1,500 
litres 

pH control 

Tri-Sodium 
Phosphate 

7601-54-9 1,500 litres 
13,140 
litres 

Liquid 
Tote 1,500 
litres 

pH buffer and 
harness/scale 
treatment 

Sodium 
Bisulphite 
(30% - 50%) 

7631-90-5 1,500 litres 
3,500 
litres 

Liquid 
Tote 1,500 
litres 

Dechlorination 
agent 

Sulphuric Acid 
(77-100%) 

7664-93-9 3,000 litres Unknown Liquid 
Storage tank 
and Batteries 

pH Control 

Diesel 68476-34-6 11,500 m3 Unknown Liquid Diesel Tanks Fuel 

Transformer 
oil (Mineral oil, 
petroleum 
distillates) 

Varies 
depending 
on supplier 

110 m3 Unknown Liquid 
Within 
transformers 

Electrical 
system cooling 

Additional materials including antiscalants, biocides, corrosion inhibitors, antifreeze, cleaning chemicals, 

paints, hydraulic oil, grease and lubricating oils are expected to be present on site in small quantities.  

These materials, whilst present at the site, are not anticipated to be present in sufficient quantities to 

materially affect the outcome of this assessment. 

A review of the Material Safety Data Sheets (MSDS) [9][10][11][12][13], the Globally Harmonized 

System of Classification and Labelling of Chemicals (GHS) [8] and the COMAH Regulations [3] has 

provided details of the classification and ecotoxicity of the materials listed in the table above. The 

findings from this review are summarised in the table below. Where the material classification is not 

directly available from GHS relevant data then date from the Material Safety Data Sheets (MSDS) has 

been used. 

Any materials that are identified as ‘Dangerous Substances’ under the COMAH Regulations or have 

Hazard Classifications indicating the potential for significant environmental damage on release have 

been identified. 
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Table 3. Material Classification and Ecotoxicity 

Chemical [CAS No.] GHC Classification Hazard 
Statement 

Environmental Effects COMAH 
Classification 

Toxicity Biodegradability Bioaccumulation 

Natural Gas  
Flam. Gas 1 

Press. Gas 
H220 No environmental toxicity identified. 

No data 
available 

No data available 

Flammable 
gases 

 

Ammonia 
Hydroxide 

Harmful if swallowed.  

Causes severe skin 
burns and eye 
damage.  

May cause 
respiratory irritation.  

Very toxic to aquatic 
life. 

H302 

H314  

H335  

H400 

LD50 Oral – Rat – 350 mg/kg (Ammonium 
hydroxide) 

LC50 – Fish – 0.44 mg/l – 96 h 
(Ammonium hydroxide) 

LC50 – Daphnia magna (Water flea) – 
25.4 mg/l – 48 h (Ammonium hydroxide)  

No data 
available 

Does not 
bioaccumulate 

Hazardous to the 
Aquatic 
Environment  

 

Tri-Sodium 
Phosphate 

 

Causes skin irritation 

Causes serious eye 
irritation 

May cause 
respiratory irritation 

H315  

H319  

H335 

LD50 Oral – Rat – female - > 2,000 mg/kg 

LC50 Inhalation – Rat – male and female 
– 4 h - > 0.83 mg/l 

LD50 Dermal – Rat – male and female - > 
2,000 mg/kg 

LC50 – Oncorhynchus mykiss (rainbow 
trout) - > 100 mg/l – 96 h 

EC50 – Daphnia magna (Water flea) - > 
100 mg/l – 48 h 

ErC50 – Desmodesmus subspicatus 
(green algae) - > 100  

mg/l – 72 h 

Toxicity to bacteria static test EC50 – 
activated sludge - > 1,000 mg/l – 3 h 

 

Not applicable 
to inorganic 
materials 

No data available None 

Sodium Bisulphite 
Exempt from 
Regulation (EC) No 
1272/2008.  

- No data available 
No data 
available 

Not bioaccumulitive None 
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Chemical [CAS No.] GHC Classification Hazard 
Statement 

Environmental Effects COMAH 
Classification 

Toxicity Biodegradability Bioaccumulation 

Diesel 

Flam. Liquid  

Skin 
Corrosion/Irritation  

Aspiration Hazard  

STOT SE 

Carcinogenicity 

Aquatic Chronic  

Eye Damage/ 
Irritation  

H226  

H315  

H304  

H336 

H350 

H411 

H319 

Inhalation LC50 Rat >6 mg/l/4h  

Acute Toxicity LD50 Dermal Rabbit >5000 
mg/kg  

Acute Toxicity LD50 Oral Rabbit >5000 
mg/kg 

Toxic to aquatic organisms based on an 
acute basis LC50/EC50 >1 but < 10 mg/L 
in the most sensitive species. 

Material is a long-term aquatic hazard 
based on a chronic basis (C50/EC50 >1 
but < 10 mg/L in the most sensitive 
species. 

No data 
available 

No data available 

Named: 
Petroleum 
products (gas 
oils) 

Transformer Oil 
(1) 

May be fatal if 
swallowed and 
enters airways. 

Harmful to aquatic 
life with long lasting 
effects. 

H304 

H412 

LD50 (Rat): > 2,860 mg/kg 

LC50 (Rat): > 5.2 mg/l, 4 h 

No Data 
available. 

No data available. 
Hazardous to the 
Aquatic 
Environment  

 

Notes: 

(1) Transformer oil classification based on review of a range of oil MSDS, the H412 categorisation may not be applicable to some transformer oils. 
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Of the materials listed in Table 2 those classified with the following categories are the most hazardous 

to the environment. Specifically: 

• H400 – Very toxic to aquatic life (Ammonia hydroxide); 

• H411 – Long-term (chronic) aquatic hazard (Category 2) (Diesel); and, 

• H412 – Harmful to aquatic life with long lasting effects (Transformer Oil). 

7.2 Pathways 

A review of the processes undertaken and measures provided on the site has identified the following 

possible onsite pathways (refer to the following subsections), which have been considered, where 

appropriate, for the assessment of MATTE scenarios. 

7.2.1 Drainage systems on site  

The Environmental Impact Assessment Report (EIAR) [7] describes the details of the drainage systems 

on the site, which is summarised in this subsection.  

A surface water drainage network consisting of piped drainage and swales/ catch basins will be 

constructed to collect, convey, and attenuate the surface water runoff generated.  

The access road levels will be profiled to drain road runoff to an engineered swale adjacent to the road, 

the majority of which will drain to the engineered storm drainage system at the Power Plant site and 

discharge to the shared constructed outfall to the Shannon Estuary.  

There will also be a stormwater discharge point at the Ralappane D1 stream crossing located 50m from 

the site entrance (Drawing Ref: 198291-1STF-S3001), and a second stormwater discharge point will be 

located at the D2 stream crossing located 20m from the construction laydown area (Drawing Ref: 

198291-1STF-S3002). Both will be fitted with Class 1 hydrocarbon interceptors. 

Stormwater collected from roof drains and permeable areas will discharge directly to the estuary via the 

final discharge monitoring station. All bunded areas within the Proposed Development site will have 

valved discharge points as part of their connection to the drainage network (see Figure 4 and Appendix 

A).  

Groundwater seepages from springs or at the toe of cut slopes will be collected via a groundwater 

drainage network which will then discharge directly to the Shannon Estuary via the same discharge 

outfall pipe as the surface water.  

Silt traps will be incorporated in all groundwater drainage points prior to discharge.  

During the operational phase, all drainage from the Proposed Development site will be controlled and 

monitored in compliance with the terms of the IE licence. 

A firewater retention pond is included in the Proposed Development and sized according to EPA 

Guidance on Retention Requirements for Firewater Runoff, as the most effective and suitable measure 

for retaining firewater. The retention pond will be rendered impermeable by use of an appropriate liner, 

and integrity-tested in line with the requirements of the site’s licence. All process area site drainage will 

pass through the retention pond. An automatic shut-off valve linked to the site’s fire detection system 

will be installed on the drainage outlet point.  

7.2.2 Releases into Bunded Areas 

Bunds are designed to contain liquid releases from bulk storage tanks. Where bunds are correctly 

designed, operated and maintained, the only release to the environment will be due to evaporation from 
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liquid that is contained in the bund. All bunds will be sized to contain the full storage tank inventory plus 

an additional allowance for safety where appropriate.  These bunds will have valved discharge points 

as part of their connection to the drainage network.  Prior to draining of rainwater from bunded areas, 

checks will be carried out to ensure that the material discharged is not contaminated.  

Possible failure of bunds may be due to poor design, substandard construction, damage, overtopping, 

overfilling and the failure of systems for rainwater removal.  Depending upon the failure type and 

location, possible outcomes of bund failure could be a release to unmade ground below the bund, 

release onto plant areas that are covered in broken stone, or release into the surface water drains.  Bund 

failures that are coincident with a release of dangerous substance from the primary containment, while 

discussed in this assessment, are considered to be very low probability events. 

7.2.3 Releases in the Power Plant Area 

All stormwater collected from paved and impermeable areas within the Power Plant will pass through a 

class 1 hydrocarbon interceptor prior to discharge to the Shannon Estuary.  

At the end of the system there is a valve which is normally open to allow rainwater to discharge to the 

estuary but can be closed in an emergency to prevent discharge. 

Stormwater collected from roof drains and permeable areas within the power plant will discharge directly 

to the estuary via the final discharge monitoring station. 

7.2.4 Releases to the Storm Water Drain System 

The access road levels will be profiled to drain road runoff to an engineered swale adjacent to the road, 

the majority of which will drain to the engineered storm drainage system at the Power Plant site and 

discharge to the shared constructed outfall to the Shannon Estuary.  

There will also be a stormwater discharge point at the Ralappane D1 stream crossing located 50m from 

the site entrance (Drawing Ref: 198291-1STF-S3001), and a second stormwater discharge point will be 

located at the D2 stream crossing located 20m from the construction laydown area (Drawing Ref: 

198291-1STF-S3002). Both will be fitted with Class 1 hydrocarbon interceptors. 

Releases to the Shannon Estuary are only possible of there is a failure to control discharge from the 

sumps or through the drains. 

7.2.5 Releases to Ground/Ground Water from permeable areas 

Ground water from permeable areas will be collected by means of a ground water drainage network that 

will collect the ground water and discharge where possible into either the existing stream/drainage 

ditches within the site or directly to the estuary via same discharge outfall pipe as the storm water. Silt 

traps will be incorporated onto all groundwater drainage points prior to discharge.  

As the site groundwater drains are only located along the outside perimeter of the developed site, away 

from process equipment, roadways and buildings it is thought that a release into these drains is not 

possible.  

7.2.6 Releases into Storage Buildings/Warehouses 

Building areas used for chemical or hydrocarbon storage on the site, Power Station and AGI will have 

impermeable floors with no drains.  Therefore, any spillage in these building areas should be contained. 

7.2.7 Releases at the AGI Area 

Water collected on the paved and impermeable areas of the AGI will be collected and discharged to the 

storm water drain system after passing through an inceptor located at the AGI.  The drainage route from 

the AGI Interceptor through the storm water drains pass through a second interceptor located near the 
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instrument air package prior to discharge into the fire water retention pond. The fire water retention pond 

discharges to the estuary.  

7.2.8 Fires 

Any fires on site will release combustion products, and in some cases may release unburned material 

to atmosphere. Systems will be installed on site for preventing and mitigating fires (e.g. inerting systems, 

minimisation of ignition sources and water or firefighting systems).   
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 Figure 4. Proposed Site Drainage 

DISCHARGE POINT 
FITTED WITH 
HYDROCARBON 
INTERCEPTOR 
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7.3 Receptors 

The Proposed Development site is in pasture, comprising primarily improved grassland with some wet 

grassland adjacent to the Shannon Estuary, as shown on the aerial photograph below. 

 

 

Figure 5. Proposed Development Site 

The Lower Shannon Special Area of Conservation (SAC) is partly within and adjacent to the site along the 

northern/ north-western boundary and also along part of the eastern boundary of the Proposed Development 

site (see below). The Ballylongford Bay Natural Heritage Area (NHA) is adjacent to a part of the north-western 

boundary of the Proposed Development site (see below). The Shannon-Fergus Estuary Special Protection 

Area (SPA) is to the west of the Proposed Development site (at a distance of approximately 750 m from the 

western extremity of the terrestrial elements of the Proposed Development site).  

For the purpose of this assessment only the possible impacts to the most sensitive receptors will be considered 

(NHA, SPA and SAC). It is recognised that there are criteria for harm to other receptors but the criteria for 

extent and duration of harm for these receptors is less stringent than those for SACs, SPAs and NHAs. 
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Figure 6. Proposed National Heritage Areas (NHA) 

 

Figure 7. SPA and SAC 
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7.4 COMAH materials 

Materials that are covered by the COMAH Regulations as either Named Substances or by their hazardous 

characteristics, such as flammability or toxicity require specific assessment as their release may lead to a 

MATTE, as detailed in the ‘COMAH Classification’ column of Table 3. 

Materials that fall into this category are: 

• Natural gas; 

• Ammonia hydroxide; 

• Diesel; and, 

• Transformer oil. 

7.4.1 Natural gas 

Natural gas is not toxic to the environment, hazards are associated with exposure to fires if a release of natural 

gas is ignited. Environmental receptors at risk are flora and fauna in the NHA and SAC to the west of the site.  

There is no MATTE associated with the natural gas used on the facility as it does not have any liquid 

constituents. 

7.4.2 Ammonia Hydroxide 

Up to 4 tonnes of ammonia hydroxide solution will be stored at the Power Plant in 1,500 litre totes. It will be 

used for Power Plant feedwater treatment. 

Ammonia hydroxide solution is considered to be toxic to the environment under the COMAH Regulations as it 

classified as H400 “Very toxic to aquatic life”. 

A possible worst case release for ammonia solution is the loss of the contents of a tote. This could occur during 

offloading or during storage. Any releases within the storage building would be contained by the building’s 

impermeable flooring or bund and could be cleaned up (e.g. using absorbent material) and disposed of safely. 

Releases outside the building onto roadways could possibly enter the roadway storm water drains and flow 

through the drainage system to the estuary. However action can be taken to contain spillages and prevent flow 

to the estuary by closing the storm water drainage system valve. 

The loss of the contents of a Tote of ammonia solution to the estuary is likely to have short term environmental 

effects at the point of discharge. However, it is thought that the release would not be of sufficient size to result 

in a MATTE. 

Spillages onto ground covered in broken stone have not been considered as possible events, as ammonia 

solution is not used or transported over areas with this surfacing. 

Spillage of ammonia solution will lead to a pungent odour close to the spillage. For a release of a tote of 

ammonia hydroxide solution the odour will not lead to off-site concentrations of concern as the solution is an 

aqueous solution and only small quantities of ammonia will be released from it to atmosphere. 

7.4.3 Diesel 

Diesel is present onshore within the STEP in a number of locations, provisionally identified as: 

• Power Plant CCGT Standby Diesel Generator; 3,200 litres (three off); 

• Power Plant CCGT Diesel Fire Pump; 1,400 litres; and, 

• Power Plant CCGT secondary diesel fuel storage for the power plant, 11,500m3. 

Diesel is considered to be toxic to the environment under the COMAH Regulations as it classified as H411 

“Long-term (chronic) aquatic hazard”.   



 

 

Report ref.: RMC0500653.1.4 Revision 03  MATTE assessment for Shannon Technology Energy Park Power Plant 

©Vysus Group       Page 30  26 July 2024 

The use of localised small inventory storage tanks for the items of equipment listed above means that the 

largest credible spillage of diesel (from the secondary diesel fuel storage) would be 11,500 m3. This is above 

the Lower Tier threshold of 2,500 tonnes for petroleum products, but below the Upper Tier threshold of 

25,000 tonnes [3]. The volume of diesel is less than the Lower Tier threshold for a “Long-term (chronic) aquatic 

hazard” of 100 tonnes. 

Tertiary containment, bunding and associated pipework will be designed in accordance with EPA Guidance 

Note on Storage and Transfer of Materials for Scheduled Activities. The tanks will be located in a bunded area, 

which will allow for either 110% of the largest tank within the bund or 25% of the total volume of substance 

within the bund, whichever is the larger, in accordance with CIRIA C736, Containment systems for the 

prevention of pollution: Secondary, tertiary and other measures for industrial and commercial premises, 

(CIRIA, 2014). The distillate oil will be supplied to the Site by HGV tanker at an unloading station adjacent to 

the storage tanks, which will feed the distillate oil into one of the three day-tanks. Further details are provided 

in Oil and Hazardous and Noxious Substances (HNS) Spill Plan. 

Distillate Oil will be supplied to site by HGV tankers, which will connect to one of the three 2,000 m3 storage 

tanks. It is not envisaged that distillate oil would not be used in the normal course of events other than for 

about three hours per annum for test firing. Containment arrangements to at the distillate tanker unloading 

area are as follows 

1. Distillate oil will be stored in fixed steel tanks (primary containment) which are located within 

impermeable bunded areas with weather protection (secondary containment sized to contain greater 

than 110% of the largest tank volume or 25% of the total stored substances). The tanks and bunds 

will be subject to a formal risk-based inspection programme conducted by specialist accredited 

contractors.  

2. All drains at this tanker unloading area will pass through Class 1 hydrocarbon interceptors. The 

interceptors will collect any accidental spills of fuels or oils used in vehicles onsite. Spill kits will be 

located at strategic points around the Proposed Development to ensure a quick response to any 

spillages should they occur. Any used spill kits will be disposed of using a hazardous waste disposal 

contractor and in accordance with all relevant EU and Irish waste management legislation (i.e. the 

Waste Management Acts 1996-2011 and any regulations made thereunder, and the Waste Framework 

Directive).  

3. A firewater retention pond is included in the establishment and sized according to the EPA Guidance 

on Retention Requirements for Firewater Runoff (2019). The retention pond will be rendered 

impermeable by use of an appropriate liner, and integrity-tested in line with the requirements of the 

Site’s licence. All drainage from the tanker unloading area will pass through the retention pond. An 

automatic shut-off valve linked to the site’s fire detection system will be installed on the drainage outlet 

point. This tertiary system could be used for the containment of any distillate that is not contained by 

the secondary containment system. 

4. During distillate oil offloading operations, protective systems will be in place to prevent a loss of 

containment such as dry-break hose couplings and vehicle chocks to prevent ‘drive-away’ incidents.  

5. The design equipment and pipework will be to industry codes and standards to reduce the potential 

for a loss of containment, including the use of welded connections to avoid potential leak sources 

(flanges).   

6. Fuel pipework safety systems such as cathodic protection will be installed along with operational 

controls and monitoring.  

7. Instrumentation and control systems will continuously monitor the process and leaks causing a loss of 

pressure would be rapidly detected.  
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8. Alarms, both audible and visual, would be raised in the event of a deviation from set points such as 

pressure levels, vessel levels, etc. alerting site operators. 

9. During commissioning, when distillate oil will be introduced to the site, detailed method statements, 

plans and assessments will be produced to carry out these activities safety. 

10. The Establishment will be operated and managed by experienced, highly trained personnel in 

accordance with all Regulatory requirements, including COMAH.  

11. The design will be subject to numerous formal process safety studies to identify and mitigate hazards, 

such Hazard and Operability (HAZOP) studies. 

The tertiary containment system for the diesel tanks, designed and operated in line EPA Guidance Note on 

Storage and Transfer of Materials for Scheduled Activities, with 2 bunded areas contains the diesel within the 

bunds and prevents the diesel from spreading to the water.  

The low release frequency combined with the tertiary containment system mean that the likelihood of release 

of diesel occurring and reaching the water is considered extremely low.  

7.4.4 Transformer Oil 

There is transformer oil present in four transformers, each of 25,000 litres capacity. 

For the purpose of this assessment Transformer oil is considered to be toxic to the environment under the 

COMAH Regulations as it classified as H412 “Harmful to aquatic life with long lasting effects”. It should be 

noted that assumption of this classification is conservative as transformer oils that do not pose a significant 

effect to the environment are available.  

If a release of transformer oil was to enter into the storm water drainage system it would be contained by the 

Class 1 petrol interceptor. If the interceptor was unable to contain the release and the shut off valve on the 

storm water drainage system was not closed, there could be a discharge of transformer oil to the estuary. 

Possibly resulting in a surface layer of hydrocarbons on the estuary. In unfavourable conditions it is conceivable 

that this could affect the SAC/SPA. A MATTE is therefore considered to be possible, but only if the release of 

transformer oil was very large. However, the volume of transformer oil is less than the Lower Tier threshold for 

an H412 category fluid of 200 tonnes. 

7.5 Non-COMAH Materials 

Materials that are not rated as hazardous to the environment under the COMAH Regulations require MATTE 

assessment where it is credible that they could be released, as the result of an incident involving a material 

that is covered by the COMAH Regulations [3]. 

The conservative assumption that incidents involving natural gas could lead to the release of any of the non-

COMAH materials listed in Table 2 has been made. It should be noted that, due to the separation distances 

between the natural gas systems and areas where these materials are present, the likelihood of secondary 

releases of this type are very low.  

Materials considered are: 

• Tri-Sodium Phosphate;  

• Sodium Bisulphite (30% - 50%); and, 

• Sulphuric Acid (77-100%). 

In addition, releases of cleaning chemicals, laboratory chemicals, paints and fires have been considered at a 

high level. 
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7.5.1 Tri-sodium Phosphate 

Tri-sodium phosphate will be used for feedwater treatment. It is a solid material that will be stored in 1,500 kg 

Totes at the Power Plant water treatment store. It is not classed as hazardous to the environment under the 

COMAH Regulations. The material has been identified as being toxic to fish.  

A possible worst-case release for tri-sodium phosphate solution is the loss of the contents of a tote. This could 

occur during offloading or during storage. Any releases within the storage building would be contained by the 

building’s impermeable flooring or bund and could be cleaned up (e.g. using absorbent material) and disposed 

of safely. Releases outside the building onto roadways could possibly enter the roadway storm water drains 

and flow through the drainage system to the estuary. However action can be taken to contain spillages and 

prevent flow to the estuary by closing the storm water drainage system shut off valve.  

The loss of the contents of a Tote of tri-sodium phosphate ammonia solution to the estuary is likely to have 

short term environmental effects at the point of discharge. However, it is considered that the release would not 

be of sufficient size to result in a MATTE. 

7.5.2 Sodium Bisulphite 

Sodium bisulphite solution will be used for feedwater treatment. It is a is a liquid material that will be stored in 

1,500 kg Totes at the Power Plant water treatment store. It is not classed as hazardous to the environment 

under the COMAH Regulations. The material has been identified as being toxic to fish.  

A possible worst-case release for sodium bisulphite solution is the loss of the contents of a tote. This could 

occur during offloading or during storage. Any releases within the storage building would be contained by the 

building’s impermeable flooring or bund and could be cleaned up (e.g. using absorbent material) and disposed 

of safely. Releases outside the building onto roadways could possibly enter the roadway storm water drains 

and flow through the drainage system to the estuary. However, action can be taken to contain spillages and 

prevent flow to the estuary by closing the storm water drainage system shut off valve.  

The loss of the contents of a Tote of sodium bisulphite solution to the estuary is likely to have short term 

environmental effects at the point of discharge. However, it is considered that the release would not be of 

sufficient size to result in a MATTE as a release would be limited to a single tote. 

Even if a pathway between the material and an environmental receptor could be identified, release of the 

material would not result in a MATTE. 

7.5.3 Sulphuric Acid  

Approximately 3 m3 of sulphuric acid will be present on the Power station, and also used within uninterruptable 

power supply (UPS) batteries.   

Sulphuric acid is a mineral acid that is corrosive and toxic to the aquatic environment at low levels.  As sulphuric 

acid is not classified as being dangerous to the environment under the COMAH Regulations, as events 

requiring consideration are those that are due to an incident involving a COMAH material. In the Power Plant 

area this could be due to an incident involving natural gas that damaged the sulphuric acid containment 

systems or batteries. 

A possible event taken for MATTE assessment is the release of sulphuric acid on the Power Plant. A worst 

case scenario would be the release of the entire tank contents due to failure of both the tank and leakage from 

or overtopping of the bund. In this scenario up to 3 m3 of acid could be released.  As the tank is located at 

some distance from the buried natural gas supply line to the Power Plant, the likelihood of a release of this 

size is considered to be very unlikely. However, in such an event, a release of sulphuric acid into the storm 

water drains may be possible.   

At the end of the storm water system there is a shut off valve which is normally open to allow the rainwater to 

discharge to the estuary. This valve can be closed in the event of spillage, as required. A spillage of sulphuric 
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acid could potentially be released to the estuary through this route if the shut off valve was not closed. As the 

quantities released would be small, and sulphuric acid is not highly toxic to the environment, it is judged that a 

MATTE from a leak of sulphuric acid is not credible. 

7.5.4 Cleaning Chemicals, Laboratory Chemicals and Paints 

Various types of laboratory chemicals, paints and cleaning materials will be stored in Maintenance & 

Warehouse Buildings and will be used throughout the STEP. Details of the properties of these materials are 

not available but it is likely that some of the materials will be hazardous to the environment or flammable. 

These types of materials are commonly stored and transported on site in small containers and if accidentally 

spilled can be treated, absorbed into inert materials and disposed of safely. Any releases in storage areas will 

be contained by impermeable flooring. On this basis it is concluded that a MATTE from the release of laboratory 

chemicals, paints and cleaning materials is not credible. 

7.5.5 Storage Building Fires 

A variety of materials such as laboratory chemicals, paints, cleaning materials, oils and process chemicals will 

be present in storage buildings on the site. Storage building fires may occur as a consequence of a natural 

gas fire and a range of materials stored in the buildings could combust, be carried into the atmosphere in the 

smoke plume, be released to the building floor (liquids) or enter firewater. 

In the event of a storage building fire the materials being released to atmosphere will be primarily carbon 

dioxide, carbon monoxide, water vapour, soot and unburned materials that may be carried in the smoke plume.   

Local environmental factors such as wind speed and direction will influence which environmental receptors 

are likely to be affected and the potential for dry deposition of materials in the plume. Washout of material from 

the plume may occur if it is raining, leading to deposition of materials. 

The primary combustion products (carbon monoxide, carbon dioxide and water vapour) in fire plumes will have 

short term environmental effects as they are not considered to be highly hazardous to the environment and 

will not produce long term contamination. Soot deposited from the plume may lead to short-term marking of 

vegetation but is also unlikely to lead to long term or acute environmental damage. Therefore, a MATTE from 

a storage building fire smoke plume is not thought to be a credible event. 

Fire water run-off from a storage building fire will be expected to be contained on site and will only reach the 

Shannon estuary if a very large quantity of firewater is used. In this event, water contaminated with materials 

that may be hazardous to the environment could enter the estuary. If such a release was prolonged, and 

contained materials that are ecotoxic, it is possible that the local SAC/SPA could be affected, possibly leading 

to a MATTE. With the measures proposed for preventing building fires and controlled discharge of fire water 

to the estuary, the risk of a MATTE from fire water run-off is considered to be very low. 

7.6 MATTE risk evaluation 

The evaluation of risk associated with the identified MATTE events is provided below. 

Table 4. MATTE Sources for the Power Plant only design. 

Material Risk of MATTE 

Diesel Low - the proposed 11,500 m3 diesel stored on site 
falls within the Qualifying quantity (>2,500 tonnes) 
of dangerous substances as referred to in the 
COMAH Regulations, but the low likelihood of a 
release occurring combined with the tertiary 
containment system means that it is very unlikely 
for a release to occur resulting in the material 
entering the estuary (pathway). 
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Material Risk of MATTE 

Transformer oil Very low - measures on site would prevent the 
material entering the estuary (pathway) 

Firefighting Water Very low – measures on site would prevent the 
material entering the estuary (pathway) 

A review of the escalation potential, vulnerabilities, and potential environmental impacts is provided below: 

Escalation 

In respect of the risks of escalation, facilities will be designed to incorporate separation distances to prevent 

major accidents such as fires and explosions originating in one area from spreading to another area or 

escalating via domino effects, based on established engineering guidance for industrial site layout. Further the 

development will be partitioned into fire zones, where equipment is grouped by nature and / or homogeneous 

level of risk. The consequences of a fire, flammable gas leak or an explosion corresponding to the credible 

event likely to occur in one fire zone shall not impact other fire zones. 

Vulnerability 

In terms of the vulnerability of the project to potential disasters/accidents, including both natural and man-made 

disasters it is noted that the application is accompanied by a flood risk assessment, which concludes that with 

the exception of crossings of Ralapanne Stream by the access road, there is no development proposed within 

either Flood Zones A or B. The proposed watercourse crossings have been sized to have a minimal impact on 

the hydraulic regime in the area and provide an adequate freeboard for a 1% AEP fluvial event. The site is 

also remote from other major accident sites and would not be at risk from events at such sites. 

Environmental impacts 

Table 5. Review of Environmental Impacts 

Phase Impact Effect Comment 

Land & Soils   Impacts that are 
predicted to arise in 
relation to Land and 
Soils would be avoided 
managed and mitigated 
by the measures which 
form part of the 
proposed scheme and 
the proposed mitigation 
measures. The 
proposed development 
would not have any 
unacceptable direct, 
indirect or cumulative 
impacts in terms of 
Lands and Soils. 

Construction phase Accidental spills and  

leakage of oils and 
fuels. 

Minimal 

Operational Spillages of fuel, oil,  

wastewater or other  

hazardous substances 

Minimal 

Cumulative effects N/A N/A 
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Phase Impact Effect Comment 

Water Accidental spills and 
leaks from use and 
storage of liquid 
chemicals, oils and 
fuels. 

Minimal Impacts in relation to 
Water would be 
avoided, managed and 
mitigated by the 
measures which form 
part of the proposed 
scheme and by 
appropriate conditions. 
The proposed 
development would not 
have any unacceptable 
direct, indirect or 
cumulative impacts in 
terms of Water. See 
also the assessment of 
effects on Marine 
Ecology below. 

Marine ecology Accidental large-scale 
oil spill during 
operations -Habitats, 
Marine Mammals, Fish 
and crustacean species 
of the estuary and SAC, 
birds of the SPA 

Not significant Impacts that are 
predicted to arise in 
relation to Marine 
Ecology, would be 
avoided managed and 
mitigated by the 
measures which form 
part of the proposed 
scheme. The proposed 
development would not 
have any unacceptable 
direct, indirect or 
cumulative impacts in 
terms of Marine 
Ecology. 

Terrestrial Ecology N/A N/A N/A 

Major Accidents and 
Disasters 

Loss / spillage of other 
contaminants. 

Potential for release of 
contaminants in 
firewater. 

Not significant Impacts in relation to 
major accidents and 
disasters would be 
satisfactorily avoided, 
managed and mitigated 
by the measures which 
form part of the 
proposed scheme and 
by appropriate 
conditions. The 
proposed development 
would not have any 
unacceptable direct, 
indirect or cumulative 
impacts in terms of 
major accidents and 
disasters 

7.7 MATTE assessment summary 

The table below provides the results of the MATTE assessment for the Power Plant only design. 
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Table 6. MATTE potential for the Power Plant only design 

Material MATTE MATTE Risk 

Diesel Yes Low - The proposed 11,500 m3 diesel stored on site 
falls within the Qualifying quantity (>2,500 tonnes) of 
dangerous substances as referred to in the COMAH 
Regulations, but the low likelihood of a release 
occurring combined with the tertiary containment 
system means that it is very unlikely for a release to 
occur resulting in the material entering the estuary 
(pathway). 

Transformer oil Yes Very low - measures on site would prevent the  

material entering the estuary (pathway) 

Firefighting Water Yes Very low – measures on site would prevent the  

material entering the estuary (pathway) 

Natural Gas No N/A Not a MATTE 

Ammonia Hydroxide No N/A Not a MATTE 

Tri-Sodium Phosphate No N/A Not a MATTE 

Sodium Bisulphite No N/A Not a MATTE 

Sulphuric acid No N/A Not a MATTE 

Cleaning materials, laboratory 
chemicals and paints 

No N/A Not a MATTE 
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8 Conclusions  

The results from the MATTE assessment are summarised in the table below. 

Qualitative assessment of possible scenarios for accidental releases associated with the STEP has indicated 

that releases or accidents of large quantities of some materials have the potential for causing a MATTE; 

specifically diesel and Transformer Oil. Release of firefighting water to the estuary could result in a MATTE if 

it is contaminated with ecotoxic materials. 

Table 7. MATTE assessment summary 

Material Potential 
MATTE? 

Evaluation MATTE Risk 

Diesel Yes The proposed 11,500 m3 diesel stored on site falls within 
the Qualifying quantity (>2,500 tonnes) of dangerous 
substances as referred to in the COMAH Regulations, but 
the low likelihood of a release occurring combined with the 
tertiary containment system means that it is very unlikely 
for a release to occur resulting in the material entering the 
estuary (pathway). 

Low 

Transformer oil Yes Transformer oil may be hazardous to the environment 
depending on its chemical composition and a significant 
release to the estuary could result in a MATTE. Measures 
on site would prevent the material entering the estuary 
(pathway) 

Very low 

Firefighting Water Yes Firefighting the water may be contaminated with materials 
that are toxic to the environment and, as such, a release 
of a large quantity of firefighting water into the Shannon 
estuary may lead to a MATTE. Measures on site would 
prevent the material entering the estuary (pathway) 

Very low 

Natural Gas No There is no MATTE associated with the natural gas used 
on the facility as it does not have any liquid constituents. 

N/A Not a 
MATTE 

Ammonia 
Hydroxide 

No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 

N/A Not a 
MATTE 

Tri-Sodium 
Phosphate 

No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 

N/A Not a 
MATTE 

Sodium Bisulphite No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 

N/A Not a 
MATTE 

Sulphuric acid No Small quantities of material that is not significantly 
ecotoxic with low possibility of entering the marine 
environment. 

N/A Not a 
MATTE 

Cleaning 
materials, 
laboratory 
chemicals and 
paints 

No Materials may be harmful to the environment but only 
present in small quantities with low possibility of entering 
the marine environment. 

N/A Not a 
MATTE 

All of the identified MATTE events are described as low or very low risk, as the likelihood of a release occurring 

is low and measures for prevention of discharge to the estuary are present within the plant design and 

operating philosophy.  

It is noted that the risks associated with the facility are in accordance with HSA criteria. 
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Appendix A. Drainage 
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