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Major Accidents and Disasters
14.1

Introduction

This chapter describes the potential Major Accidents and Disaster (MA&D) scenarios which are
pertinent to the Proposed Development, taking into consideration the materials, operations and location
of the Proposed Development and associated facilities.
This chapter contains an overview of the regulatory requirements to identify and assess major accidents
and disasters. The methodology for identification of such is initially by consideration of the substances
which will be present onsite, and which have the potential for major accident, by virtue of their chemical
or physical properties. Substances which have the potential to initiate and/ or contribute to a major
accident will be identified within this chapter for qualitative assessment.
The potential for natural disasters such as flooding and seismic events is primarily determined by the
location of the facilities.

14.2

Competent Expert

This assessment has been undertaken by Alison Couley, Associate Director Process Safety, BEng
(Hons) Chemical Engineering with Energy Resource Engineering. Alison has over 25 years’ experience
in Process Engineering and Process Safety Consultancy and is a Chartered Chemical Engineer (CEng)
and Member of the Institution of Chemical Engineers (MIChemE).
Alison has worked on the process engineering design and operation of facilities within the chemicals,
power, upstream and downstream oil and gas processing industries. Since 1999, Alison has worked
as a Process Safety consultant and has been responsible for facilitating numerous hazard identification
and risk assessment studies for clients including Upper Tier COMAH Installations, which require
detailed assessment of safety and environmental hazards. This experience and knowledge is directly
applicable to the identification of MA&Ds within this EIAR.

14.3

Regulatory Overview

An EIAR is defined in the EIA Regulations (Government of Ireland, 2018) as:
‘A statement of the effects, if any, which proposed development, if carried out, would have on the
environment’.
Specifically:
‘The significant effects to be identified, described and assessed include, where relevant, the expected
significant effects arising from the vulnerability of the proposed development to major accidents or
disasters that are relevant to that development’.
‘A description of the expected significant adverse effects of the development on the environment
deriving from the vulnerability of the development to risks of major accidents and/ or disasters, which
are relevant to the project concerned’.
An assessment of the risk of MA&D relevant to the Proposed Development is therefore required to
inform decision making on the project, to ensure a high level of protection is incorporated in the design
of the project and that appropriate emergency policies and procedures are prepared for the Proposed
Development.
This assessment is a preliminary review, based on the current engineering design, drawings and
documentation.
Further detailed hazard and risk analysis studies will be carried out throughout the project lifecycle. The
engineering design of the project will be subject to formal process safety risk assessments, such as
Hazard Identification (HAZID), Hazard and Operability (HAZOP) and Layers of Protection Analysis
(LOPA) at the appropriate project/ design stage(s). The purpose of these studies is to subject the design
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to a rigorous, structured assessment by suitably qualified, experienced people, to identify potential
hazards. These hazards can then be subject to analysis to identify measures to manage the hazards
and to reduce the level of risk.

14.4

Overview of Proposed Development

A detailed description of the Proposed Development is contained in Chapter 02 of the EIAR and the
following section lists the key features.
The facilities associated with the Shannon Technology and Energy Park include the Liquefied Natural
Gas (LNG) Terminal and the Power Plant, which are summarised as follows:




The proposed LNG Terminal will consist of:
─

A floating storage and regasification unit (FSRU), which will have an LNG storage capacity of
approximately 170,000 m3 (up to 180,000 m3). The LNG vaporisation process equipment to
regasify the LNG to natural gas shall be onboard the FSRU. The heat for LNG regasification
shall be via seawater, supplemented by heat from gas fired heaters when the water
temperature is inadequate. Loading of LNG onto the FSRU shall be via a ship to ship transfer
from another LNG carrier (LNGC) berthed alongside.

─

Jetty and access trestle, with the jetty comprising of an unloading platform, mooring dolphins
and breasting dolphins.

─

Infrastructure to accommodate four tugs moored on the proposed jetty for FSRU and LNGC
mooring operations.

─

Onshore facilities including a nitrogen generation facility, a control room, a guard house,
workshop and maintenance buildings, instrument air generator and fire water system.

─

An Above Ground Installation (AGI) to include an odourisation facility, gas heater building, gas
metering and pressure control equipment. The AGI facilitates the connection of the LNG
Terminal to the consented 26 km Shannon Pipeline.

─

It is standard practice for safety reasons to add an odorant to natural gas, as this substance
has little or no smell. The gas will therefore be odorised so that any natural gas leaks are
detectable by human beings. The odorisation tanks, associated pipework, and control
systems will be provided to inject carefully controlled amounts of odorant into the natural gas
at a rate to ensure compliance with GNI and statutory requirements (typically 6 milligrams of
odorant per cubic metre of gas). The odorant storage and injection system will include bulk
storage tanks containing Odourant NB liquid, which will be held under a nitrogen gas blanket.

The proposed Power Plant will comprise of:
─

A flexible modular Power Plant design with three (3) blocks of Combined Cycle Gas Turbines
(CCGT), each block with a capacity of approximately 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 will 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 facility (BESS). Due to its very fast
response, the BESS supports intermittent renewable generation.

Figure 14-1 shows the layout of the onshore facilities.
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Figure 14-1 Onshore Facilities Layout

Bulk storage of LNG is within the FSRU and LNGC, there is no bulk storage of LNG or natural gas
onshore. The FSRU is connected to the jetty via hydraulically operated unloading arms and a team of
trained and experienced personnel will operate the facilities. Personnel will be based both onshore and
on the FSRU.
The FSRU will be moored at the jetty head, which comprises a concrete unloading platform with mooring
dolphins. An access trestle connects the jetty head to the onshore facilities.
The planning application boundary of the Proposed Development is shown by the red line in Figure 141. The quantity of LNG and natural gas present within this boundary has been assessed to be above
the Upper Tier qualifying threshold at which regulation under the Chemicals Act (Control of Major
Accident Hazards (COMAH) involving Dangerous Substances) Regulations 2015, S.I. 209, will apply.
Compliance with the COMAH Regulations places a number of duties on the operators of installations.
These include the preparation and submission of a detailed COMAH Safety Report.
Consultation with the HSA has been ongoing throughout the design development of the Proposed
Development. COMAH notifications and documentation will be submitted for regulatory review at the
appropriate juncture.
The COMAH Safety Report will include a detailed description of the technical standards used in the
design of process, mechanical, electrical and civil engineering equipment and structures. These include
International and European standards such as:


EN 1473: Installation and equipment for liquefied natural gas - Design of onshore installations.

This European Standard gives guidelines for the design, construction and operation of all onshore
liquefied natural gas (LNG) installations for the liquefaction, storage, vaporization, transfer and handling
of LNG.
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BS EN ISO 28460: Petroleum and natural gas industries. Installation and equipment for liquefied
natural gas. Ship-to-shore interface and port operations.



The National Fire Protection Association (NFPA) suite of Recommended Practise (RP) documents,
specifically NFPA 850: RP for Fire Protection for Electric Generating Plants and High Voltage Direct
Current Converter Stations.



ISGOTT; International Safety Guide for Tankers and Terminals.



Lloyds Register: Rules for the Classification of Ships for the Carriage of Liquefied Gases in Bulk;
and



Institution of Gas Engineers and Managers suite of standards, including IGEM/ SR/ 16 Edition 2 Odorant systems for gas transmission and distribution.

14.4.1

Site Location

The Proposed Development is located on a site adjacent to the Shannon Estuary, between Tarbert and
Ballylongford in Co. Kerry. The Proposed Development site is zoned as industrial by Kerry Co. Council
(Kerry County Development Plan 2015 – 2021) and is owned by Shannon Commercial Enterprises DAC
(formerly Shannon Free Airport Development Company Limited) having its registered address at
Shannon Airport, Co. Clare. Shannon LNG has entered into an agreement for the purchase of the lands.
The Proposed Development site is located approximately 4.5 km from Tarbert and 3.5 km from
Ballylongford in Co. Kerry. This area is characterised by predominantly improved grassland in an
agricultural setting. Field boundaries predominantly consist of hedgerows with small drainage ditches.
A small section of the Ralappane Stream which runs in a north westerly direction, discharging into the
Shannon Estuary, is located in the most southern part of the site. The L1010 (Coast Road) is located to
the south of the Proposed Development site.
There are a small number of residential properties located within 500 m of the onshore facilities and
additional residential properties located along the L1010.
The nearest COMAH Establishments to the Proposed Development site are as follows:


Tarbert Power Station which is an Upper Tier COMAH installation located approximately 5 km to
the north east of the site,



Moneypoint Power Generating Station which is an Upper Tier COMAH installation located on the
northern shore of the Shannon Estuary, approximately 3 km to the north of the site.



Shannon Airport Authority, fuel storage facility is an Upper Tier COMAH Installation, located
approximately 60 km to the northeast.



A Lower Tier COMAH Installation, Enva Ireland Ltd is also located approximately 60 km to the
northeast, at Smithstown Industrial Estate near Shannon Airport.

Tarbert and Moneypoint power plants are scheduled to be decommissioned within the next 5 years.
There are no other Upper Tier COMAH sites or significant industrial establishments within the area of
the Proposed Development, therefore no potential domino effects have been identified. A domino effect
is defined in the COMAH Regulations is an accident which occurs at a facility which can be the source
of a major accident or increase the risk or consequences of a major accident at the Proposed
Development.
There is no local Fire station within the environs of the Proposed Development. A firewater system will
be installed within the Proposed Development including fire water storage and fire pumps. Additional
mobilisable resources such as fire tenders will be considered along with provision of specialist training
to site personnel.
There are a number of designated environmental sites in the area of the Proposed Development,
including the Lower River Shannon Candidate Special Area of Conservation (cSAC) which is adjacent
to the Proposed Development site, along the northern/ north-western boundary and also along part of
the eastern boundary. The Ballylongford Bay proposed Natural Heritage Area (pNHA) is adjacent to a
part of the north-western boundary of the Proposed Development site. The Lower River Shannon cSAC
and the River Shannon and River Fergus Estuaries Special Protection Area (SPA) extend along the
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north-western shoreline boundary of the Proposed Development site. These sites are identified within
Figures F7-1 and F7-2 in Volume 3.
The proposed jetty extends into the Lower River Shannon cSAC and the River Shannon and River
Fergus Estuaries SPA.
The Proposed Development is not located within a groundwater drinking water source protection area.
A search of the Geological Survey of Ireland well records found no springs and a relatively small number
of low-yielding groundwater abstraction wells recorded between 1 and 2 km from the Proposed
Development site. These groundwater abstractions are likely to be wells serving single houses or farms
and all are hydraulically up gradient of the Proposed Development site and therefore are unlikely to be
impacted by the Proposed Development.
A number of surveys and test trench excavations have been carried out to inform previous planning
applications on lands owned by Shannon Commercial Enterprises DAC which includes the Proposed
Development site. The surveys and test trenches were carried out to assess the presence of areas of
archaeological potential. A ringfort (fortified settlement dating approximately to the Bronze Age) has
been identified. These sites are constructed from earth and stone, and largely buried, therefore they
are not considered to be vulnerable to the potential major accidents and disasters pertinent to this
Proposed Development.
The Proposed Development will source local materials such as rock and stone for use during
construction, with materials such as concrete and tarmac also being used. Lime and concrete
(specifically, the cement component) is highly alkaline and any spillage which migrates through subsoil
could impact groundwater quality, therefore a Construction Environmental Management Plan (CEMP)
will be produced for the construction stage (See Outline Construction Environmental Management Plan
(OCEMP) in Appendix A2-4 of Volume 4) and will incorporate measures for safety and environmental
protection during the construction of buildings, pipelines and concrete structures such as pavements
and culverts.
The jetty platform has been set at an elevation of +9 m Ordinance Datum (above sea level), to be clear
of extreme water levels and waves and will be aligned in the direction of the prevailing wind and tidal
stream. Detailed monitoring and modelling has been carried out in a Coastal Modelling Report to assess
the current speeds, water levels and wave conditions at the jetty location (Moffat & Nichol, 2020).
The onshore operational equipment will be enclosed within a security fence provided with pedestrian
and vehicular access. The AGI compound will be remotely operated and normally no personnel will be
present in this area.
The drainage system has been designed so that all stormwater will be collected and discharged, where
possible, to existing streams/ drainage ditches, or discharge directly to the Shannon Estuary via a
discharge pipe that will extend across the foreshore to below the low water mark. All drainage falling on
paved surfaces will pass through A Class 1 hydrocarbon interceptor which will be installed upstream of
the discharge to the Shannon Estuary. This interceptor will collect any accidental spills of fuels or oils
used in vehicles or ancillary equipment.
Spill kits will be located at strategic points around the Proposed Development. If used, these will be
disposed of via a licenced 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).
The EPA Guidance Note ‘Storage and Transfer of Materials for Scheduled Activities’ shall be taken into
account when designing material storage and containment onsite.
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14.5

Methodology

14.5.1

Potential Hazards

The potential hazards associated with substances present at the Proposed Installation which are
described in Table 14-1 and have the potential for a major accident are summarised in the following
section. All the identified hazards listed below require a loss of containment to occur, such as
catastrophic damage or failure of pipework or equipment.




Fire:
─

Flash Fire: A flash fire can occur following a loss of containment of flammable liquid, vapour
or gas which results in a flame which passes through the mixture at less than sonic velocity
such that explosion overpressures are negligible. A flash fire may be caused by releases at
high or low pressure into an open, unconfined area which contacts an active source of ignition.

─

Jet Fire: A jet fire can occur following a loss of containment of high pressure gas, liquid or
vapour released via a source such as a leak or failure of flanged pipework joints, pipework or
another asset which contacts an active source of ignition.

─

Pool Fire: A pool fire involves the combustion of vapour from a pool of flammable liquid. It may
occur within a clearly defined boundary or be unconfined. Flames generated by a pool fire are
often accompanied by quantities of smoke with both flames and smoke orientated downwind.

Explosion:
─

Vapour Cloud Explosion (VCE): A loss of containment of flammable gas or vapour which does
not ignite immediately may form a cloud of flammable material depending on the conditions
of the release. If this cloud enters an area of confinement and contacts an active source of
ignition, a VCE can result and generate potentially harmful overpressures.
Overpressures generated by explosions are related to the degree of confinement or
congestion in the area in which the material is released. For example, in complex industrial
structures with a lot of pipework and equipment in close proximity, the pressures generated
are much larger than in open areas, due to the effect of these structures accelerating and/ or
reflecting the pressure wave.



─

Boiling Liquid Expanding Vapour Explosion (BLEVE): A BLEVE can occur if a storage vessel
containing a flammable liquid held under pressure is heated to a temperature above its boiling
point, for example, by exposure to a fire, which eventually causes the vessel to rupture.
Material released from the vessel will likely ignite, resulting in a fire and potentially harmful
overpressures.

─

Rapid Phase Transition (RPT): This can occur following a loss of containment of LNG which
rapidly vaporises on contact with the ground or water, releasing large amounts of energy
causing potentially harmful overpressures.

Major Accident to the Environment:
─

A loss of containment of liquids such as fuel oils which are accidentally released to water, land
and/ or groundwater in significant quantities can cause harm to the environment.

Quantitative Risk Assessment (QRA) including consequence modelling carried out for the Proposed
Development has analysed these hazards in greater detail. The results of this modelling have
demonstrated that flash and jet fires are credible scenarios for accidental releases of LNG and natural
gas, however explosion overpressures were determined to be negligible, as potential release points are
in open, well ventilated areas.
A release of diesel has the potential for a pool fire if a loss of containment were to occur. The only
material with the potential for a BLEVE is the odourising chemical, injected into natural gas for safety
reasons.
Substances which if accidentally released have the potential to harm to the environment include diesel,
marine fuel oils, black and grey water effluent generated onboard the FSRU and LNGC. Fire water
which may or may not contain foam along with products of combustion may also have the potential to
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cause harm to the environment in the event of a loss of containment from the dedicated retention area
following a fire.
A detailed description of the properties of these substances and an assessment of their potential
hazards is contained in Section 14.7.

14.5.2

Definitions

For this purposes of this assessment, the definition of a MA&D is taken to be that which is contained
within Article 3 of the Seveso Directive as enacted in Irish law by Regulations (Government of Ireland,
2015), which is as follows:
‘A ‘major accident’ means an occurrence such as a major emission, fire, or explosion resulting from
uncontrolled developments in the course of the operation of any establishment covered by this Directive
and leading to serious danger to human health or the environment, immediate or delayed, inside or
outside the establishment, and involving one or more dangerous substances.’
The impact of major accidents can be significant, with the potential to effect people both on and offsite,
assets and property on and offsite, and the surrounding environment.
Disasters can be naturally occurring events, such as earthquakes, landslides and flooding or can be
caused by humans, such as fires and explosions.
Both natural and human causes are considered in this assessment to determine the potential impact
on:
1.

Population and human health, including persons employed at the Proposed Development and in
the local community.

2.

Biodiversity, with particular attention to species and habitats protected under Directive 92/ 43/ EEC
for the protection of habitats/ flora/ fauna (EU, 1992) and Directive 2009/ 147/ EC for the protection
of birds (EU, 1992).

3.

Land, soil, water and groundwater, air and climate; and

4.

Material assets, cultural heritage and the landscape.

14.6

Assessment Methodology

The substances associated with the Proposed Development, which are potentially dangerous and could
therefore be a credible source of Major Accident Hazard (MAH) during the lifecycle of the development,
are described in Table 14-1.
Substances are generally classified in accordance with the Classification, Labelling and Packaging
(CLP) Regulations (EC, 2008). This is a harmonized system of identifying the hazardous properties of
materials, for example those which are flammable, toxic and harmful to the environment. Where
substances are not classified by CLP, for example, wastes, the general characteristics are considered
in order to determine the potential for a Major Accident Hazzard (MAH).
This assessment considers the potential interactions of substances present on the FSRU and onshore
areas of the Proposed Development, which could potentially create harmful materials or the release of
energy.
Where substances are identified as being dangerous by their properties, the means by which they could
result in harm is then considered. Where there is the potential for a MAH, this is identified for further
assessment, which is contained in Table 14-2.
Where a major fire and/ or explosion could cause harm both on and offsite, this would be considered
as a MAH. This aligns with the criteria for the notifiable incident referred to in Regulation 20 the COMAH
Regulations, which is a fire involving a dangerous substance that may result in suspension of normal
work in the establishment for more than 24 hours (Government of Ireland, 2015).
If a release of a dangerous substance resulted in significant damage to the environment or property,
this would be considered an MAH. The Guideline on Environmental Risk Tolerability for COMAH
Establishments (CDOIF, V2 March 2016) contains information on the severity of harm at sensitive
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receptors resulting from accidents which might be considered to be a Major Accident to the Environment
(MATTE). This guidance has been taken into consideration in the review of releases within Table 14-1.
As the Proposed Development will be required to notify as a COMAH site, the principals of the COMAH
Regulations have been used to identify and assess scenarios which could result in a MAH or MATTE.
These principals present a clear and robust methodology for facilities where substances such as natural
gas are present.
The vulnerability of the Proposed Development to natural disasters such as flooding, earthquakes and
the impact of climate change is substantially dependant on location. These factors are considered/
assessed in Table 14-3.
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Table 14-1 Dangerous Substances and Major Accident Hazard (MAH) Screening Assessment
Substance

Description

Hazard Classification and Description

Screening and Identification of Potential MAH

Included in
Assessment
(Y/ N)

LNG

LNG (hydrocarbon mixture predominantly
methane) stored within FSRU and LNGC
moored at jetty.

Extremely flammable gas (Hazard Code
H220).
Liquefied gas (Hazard Code H281).
An accidental release of LNG from the FSRU/
LNGC could result in a fire if ignited.

A release of LNG from the FSRU could ignite and
result in a fire potentially causing harm to people
onboard the FSRU, LNGC and at the jetty.

Y

The potential for an explosion following a release of
LNG has been assessed using QRA modelling and
the overpressures generated were determined to be
negligible due to the low degree of confinement.
There is the potential to cause harm to the
environment in the event of a major fire, for example
- via damage to the FSRU and LNGC resulting in a
release of fuel or other fluids stored onboard,
- a release of firewater which could contain foam and
other substances used for fire suppression along
with products of combustion, and
- thermal radiation causing harm to flora/ fauna.
A fire scenario could therefore be a MAH/ MATTE
and is considered further in Table 14-2.
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Substance

Description

Hazard Classification and Description

Screening and Identification of Potential MAH

Sodium
Hypochlorite
(Generated by
treatment of
abstracted
seawater)

Seawater used to regasify LNG will be subject
to treatment onboard the FSRU to prevent
biological fouling of the vaporising equipment.
Without treatment, these systems would
frequently become blocked and inoperable.

Within these systems, an electric current is
passed through a tank of seawater which
generates a small amount of sodium
hypochlorite which is then dosed into water
used for regasification.

Hypochlorite generation is a proven, reliable
technology which produce small quantities of sodium
hypochlorite.

Extremely flammable gas (Hazard Code
H220).

Onshore gas pipework above ground is located in an
open, well ventilated area. An accidental release of
natural gas could ignite and result in a jet or flash fire
potentially causing harm to people in the immediate
area.

An electrolysis system will be installed on the
FSRU to protect the regasification system.
These units are used extensively in industrial
applications onboard vessels and in the
offshore industry.

Included in
Assessment
(Y/ N)
N

In the event of an accidental release to the estuary,
the quantities which could be generated onboard the
Seawater discharged from the regasification
FSRU will be insufficient to cause harm to the
system will be monitored to ensure the
environment due to rapid dilution and dispersion,
concentration of sodium hypochlorite does not therefore would not result in a potential MAH/
exceed permitted limits. Released material will MATTE.
be rapidly dispersed in the estuary.

Using this system prevents bulk storage of
liquid-based chemicals being required for this
purpose onboard the FSRU.
Natural Gas

Gaseous hydrocarbon mixture, predominantly
methane.
Natural gas is present downstream of
regasification unit onboard the FSRU to the
distribution pipeline and to the Power Plant.
Natural gas may also be present on the LNGC
in the event that LNG is released for safety
purposes such as emergency venting.
In the event of emergency depressurisation
being required, the gas would be vented at a
safe location where it would be dispersed by
natural ventilation.

An accidental release of natural gas from
FSRU, LNGC or onshore systems, such as
pipework connections, could result in a fire if
ignited.
The potential hazards of new gas pipework
onshore are identical to the current pipeline
infrastructure of GNIs gas transmission
network for the movement of natural gas fuel
around Ireland.

Y

The potential for an explosion following a release of
natural gas has been assessed using QRA modelling
and the overpressures generated were determined
to be negligible due to the low degree of
confinement.
Firewater may be applied to cool equipment and
prevent the escalation of a fire to other areas.
Firewater will be contained within a firewater
impoundment basin, however there is the potential
for harm to the environment from the fire, as a direct
result of thermal radiation or soot deposition on flora
and fauna. Consequently, this scenario could be a
MAH/ MATTE and is therefore considered further in
Table 14-2.
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Substance

Description

Hazard Classification and Description

Screening and Identification of Potential MAH

Odorant NB

Natural gas/ methane do not have an odour.
Consequently, as a safety precaution, so as to
identify leaks primarily in consumer appliances
and piping, an Odorant NB is added to the
natural gas before distribution. This is a
requirement of the grid operator.

Highly flammable liquid (Hazard Code H225).
Toxic to the aquatic environment (Category 2)
(Hazard Code H411).
Also, classified as an irritant (H319) and Skin
Sensitizer (H317).

Gas chromatography systems will be installed to
continuously analyse the composition of natural gas,
ensuring that the concentration of odorant is at the
appropriate set point. Alarms will be installed to
provide a warning should the concentration deviate
from this.

An accidental release of odorant from onshore
storage systems could result in a fire and/ or
explosion (BLEVE) if vapour released
following failure of the vessel was in contact
with a source of ignition.
Odorant NB is a liquid and is stored onshore
For the failure of a vessel to occur leading to a
within two bulk tanks, each of 22.7 m3 capacity. BLEVE, heat input via direct jet fire
The liquid is stored under a nitrogen gas
impingement or a liquid pool fire below the
blanket at a pressure of 2 barg.
storage tank p be required.
Odorant NB is a mixture of tertiary butyl
mercaptan (78-82%) and dimethyl sulphide
(18-22%)1.

An accidental release of this liquid which
enters the environment, has the potential for
harm to aquatic systems.

1

Included in
Assessment
(Y/ N)
Y

The equipment used to inject odorant into the gas
stream would be controlled and monitored by
instrumentation and end elements which have been
subject to Safety Integrity Levels (SIL) assessment
to determine the required reliability.
This material purposefully has a very low odour
threshold (i.e. is very odorous) therefore there is the
potential to cause a nuisance or distress to local
residents in the event of minor accidental leaks, who
may believe this to be odorized natural gas.
Odourant is classified as flammable and harmful to
the environment, therefore a scenario in which this is
released accidentally could potentially be a MAH
and/ or MATTE and is therefore considered further in
Table 14-2.

50102216-TN03: Assessment of Odorant Facility Lloyds Register April 2013
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Substance

Description

Hazard Classification and Description

Screening and Identification of Potential MAH

Diesel Fuel

Liquid hydrocarbon mixture, predominantly
kerosene.
Diesel will not be used as a source of
secondary fuel in the Power Plant, therefore
small quantities only will be present in the
following equipment installed at the Proposed
Development.
The typical quantities of diesel will be as
follows:
 Blackstart generator: 3.2 m3 tank.
 Emergency power generator (backup
Power Plant in case of electricity loss): 3.2
m3 tank.
 LNG firefighting standalone fire water
pumps: 2 m3 tank.
 Power Plant firefighting standalone fire
water pumps 1.4 m3 tank.

Flammable liquid and vapour (Hazard Code
H226).
Toxic to the aquatic environment (Category 2)
(Hazard Code H411).
Toxic if inhaled (H332) and Skin Sensitizer
(H315).

Bulk diesel will be stored in fully bunded tanks (110%
containment) either offered by an integral bund (i.e.
double skin) or exterior containment (i.e. civil bund
infrastructure).

During construction, there may be small
quantities of diesel present in temporary
equipment such as mobile cranes and mobile
power generators.

An accidental release of diesel could result in
a pool fire.
If diesel enters the environment, there is the
potential for harm.

Included in
Assessment
(Y/ N)
N

In the event of an accidental leak or spillage of
diesel, material will be retained onsite within bunds
and containment systems (i.e. fuel interceptors),
preventing material from being released to the
environment.
In the event of a fire within areas where diesel is
present, the material would be combustible. Uncombusted material present in firewater runoff will be
contained within site drainage systems, which are
fitted with interceptor(s) to facilitate the recovery of
oils.
Taking into consideration the above factors and the
relatively limited quantities of diesel onsite, this
substance is not considered to have the potential to
be a MAH and/ or MATTE.
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Marine Fuel Oil
(MFO)

The type of fuel which will be used in the FSRU Hazardous properties of MFO are similar to
diesel.
and LNGC has not yet been confirmed,
however this is likely to be MFO.
Other fuels are available such as Heavy Fuel
Oil (HFO) and LNG to power ships’ systems.
MFO is a liquid hydrocarbon mixture,
predominantly kerosene. MFO is stored
onboard the FSRU and LNGC in fuel tanks,
typical quantities present could be
approximately 600 tonnes.

Preventing oil spills from the FSRU and LNGC is the
responsibility of the ship’s crew. In the event of
accidental spills or leaks, there is a significant
An accidental release of MFO could result in a quantity of MFO which could be released to the
estuary, there is therefore the potential for a MAH.
pool fire and if this liquid enters the
environment, there is the potential for harm to
aquatic systems.

Y

The FSRU and LNGC will comply with the
International Maritime Organization (IMO) convention
for the prevention of pollution (MARPOL, 1973),
Annex I which entered into force in 1983. This annex
covers requirements for management of oil onboard
including monitoring and control systems and the
production of a Shipboard Oil Pollution Emergency
Plan (SOPEP).
An emergency spill response plan(s) will also be
developed by the Harbour management organisation
in consultation with managers of the Proposed
Development, including maintenance of a stock of
emergency equipment such as absorbent booms.
Oil Spill Response Plans (OSRP) for the FSRU and
LNGC will be developed and will comply with the
National Contingency Plan for Oil and HNS Spills
2019.
The FSRU and LNGC will contain other substances,
such as grey water, which could be slightly
contaminated with oils/ MFO. This could be
potentially harmful to the environment, however the
concentration of pollutants such as oils in grey water
will be low.
Consequently, a release of pure MFO from the
FSRU or LNGC, through loss of primary containment
represents a ‘worst case’ potential MAH/ MATTE
scenario and is therefore considered further in Table
14-2.
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Substance

Description

Hazard Classification and Description

Screening and Identification of Potential MAH

Black Water /
Grey Water/
Ballast Water

Black, Grey and Ballast water can contain
pollutants such as biological matter and are
stored onboard FSRU and LNGC within
dedicated tanks.

Black water consists of material from toilet
facilities.

Releases of ballast, grey and black water are
controlled via the regulations established in Annex IV
of the MARPOL convention which entered into force
on 27th September 2003.

Grey water is effluent generated by hand
washing and showers. An accidental release
of grey water, which enters the environment,
could result in harm to aquatic systems.
Ballast is the fluid used onboard the FSRU
and LNGC to provide stability. Ballast water
discharge may contain biological materials
which if released, may be harmful to the
environment.

Included in
Assessment
(Y/ N)
N

MARPOL specified equipment requirements include
the provision of a sewage treatment plant or
disinfection systems, compliant with standards and
test methods established by the IMO. Locations
where the vessel can safely discharge the treated
material are specified in Annex IV.
Whenever the ships are in port, all black and grey
water will be retained onboard and discharged
ashore via vacuum lorry for safe treatment and
disposal.
Seawater will be taken in through seawater intakes
as ballast water on the FSRU during regasifying
operations and released back to the estuary during
LNG loading as required. Visiting LNG carriers will
not need to discharge ballast water locally; however
they may take on seawater as ballast as they unload
their cargo.
Consequently, a release of black, grey or ballast
water from the FSRU is not considered a potential
MAH/ MATTE scenario.
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Substance

Description

Hazard Classification and Description

Screening and Identification of Potential MAH

Concrete

Construction material, which is applied as a
paste, comprising sand aggregates and other
additives.

Concrete is not classified by CLP; however,
concrete paste is alkaline (pH 10-14) and
therefore harmful to people if in contact with
skin or eyes.

During construction, concrete use will be strictly
controlled to prevent any wet material from entering
the environment. This will be established in a CEMP
produced for the Proposed Development, containing
the appropriate control measures.

If concrete enters the environment via a
release to water, it can raise the pH causing
harm to aquatic ecosystems. Concrete
released to the environment can also cause
sedimentation on aquatic beds, which could
harm flora and fauna.
Nitrogen

Included in
Assessment
(Y/ N)
N

In the event of a fire, the pH of water applied to
areas where dry concrete is present may increase
slightly, however firewater will be contained within
the firewater impoundment basin and would not
enter the environment. Consequently, no credible
MAH/ MATTE scenarios are identified for concrete.

Nitrogen is an inert gas generated onshore.

Nitrogen is not classified as dangerous but
can be harmful to people if a release occurs
A small quantity of nitrogen will be continuously within confined, unventilated areas.
injected into the natural gas pipeline in
accordance with the GNI gas specification
requirements.

Nitrogen gas generation systems will be located in
external, well ventilated areas and therefore an
accidental release would disperse readily. There will
be no impact on people, or the environment, and
therefore a loss of nitrogen containment would not
be a MAH.

Nitrogen will also be used as a blanketing gas
for the odorant storage vessel(s). Nitrogen will
also be used during maintenance operations to
purge equipment and pipework.

Gas cylinders are not expected to be permanently
present onsite, but a small number may be used as a
back-up to the main nitrogen generator. Gas
cylinders may explode if exposed to fire, however
their use will be carefully controlled and when not in
use, housed in storage cages for safety.
Consequently, no credible MAH/ MATTE scenarios
are identified for nitrogen.

N
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Substance

Description

Hazard Classification and Description

Hydraulic Fluids/ Hydraulic fluids are synthetic oils present in the Hydraulic and lubrication fluids are not
Lubrication Fluids hydraulic sections of the loading arms at the
classified by CLP and whilst they may be
jetty.
combustible, they are not generally
categorised as flammable.
Lubrication fluids are also typically synthetic
oils which will be present in various items of
equipment, particularly in the Power Plant
which contains turbines, pumps and
compressors.

If released to water, they could be harmful to
the environment by rapidly forming a film on
the surface of water and/ or land.

Screening and Identification of Potential MAH

The quantity of hydraulic fluids contained in jetty
systems such as those which will be installed at the
Proposed Development is relatively low, typically
less than 1 tonne will be expected. A release of this
substance will be rapidly detected by site operations.
The leak would be isolated, and any material
released would be contained using marine booms for
collection and safe disposal.

Included in
Assessment
(Y/ N)
N

The design and construction of the hydraulic loading
systems for cryogenic fluids (i.e. LNG) will be to
established industry standards such as BS EN 14743:2008 (British Standard, 2008) and all applicable
National Regulations.
In the event that the full inventory of this substance
was released, there will be no significant effects on
people or the environment, therefore the release
would not be a MAH/ MATTE.
Small quantities of lubrication oils are present within
equipment items and maintenance storage areas,
therefore no credible MAH/ MATTE scenarios
associated with this material.
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Substance

Description

Hazard Classification and Description

Screening and Identification of Potential MAH

Power Plant
Chemicals –
Boiler Water
Treatment Plant

Substances are typically be used to treat the
boiler water systems within the Power Plant to
control biological growth, prevent scale build up
and to limit corrosion.
In addition, any effluent discharges will be pH
adjusted using appropriate substances.

The substances used in these applications will
be specified prior to operation and may
include sodium hypochlorite (biocide), which is
classified by CLP as harmful to the
environment.

The quantities of these substances will be typically a
maximum of a few tonnes, stored in dedicated,
bunded, storage tanks. In the event of an accidental
release, this material will be contained in tank bunds
and rapidly detected by site personnel.

Substances present in the Power Plant could
include acids and alkalis for pH adjustment of
liquids. These substances are typically
classified as corrosive.

If, however, the secondary containment systems (i.e.
bunds) and tertiary containment systems (i.e.
isolatable drains) both failed simultaneously, there
will be minimal impact on people or the environment,
primarily due to the small volumes of chemicals
stored onsite.

Acids and alkalis are incompatible and shall
be stored separately to avoid the potential for
hazards caused by mixing.

Included in
Assessment
(Y/ N)
N

Consequently, no credible MAH/ MATTE scenarios
for Power Plant chemicals have been identified.
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14.7

Assessment of Major Accidents and Disasters

Identification of potential MAH/ MATTE scenarios in this assessment has been based on the application
of industry standard risk assessment methodology, which considers the substances which could be
present on the Proposed Development and their properties, including potential health, safety and
environmental hazards.
The potential MAH/ MATTE scenarios which have been identified for the Proposed Development are
presented in Table 14-2. These represent ‘worst-case’ events which, although they have the potential
for significant consequences, they have a very low probability of occurrence. This is borne out by the
historic evidence presented in Section 14.7 – Safety in Design, which contains a description of key
safety systems used in the engineering design and operation of LNG and natural gas systems, similar
to the Proposed Development.
A QRA will be carried out within the COMAH Safety Report for these potential MAH/ MATTE scenarios
and will provide a detailed analysis of these hazards, including calculations of individual and societal
risk.
The potential natural disasters identified following consideration of the location of the Proposed
Development are presented in Table 14-3.
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Table 14-2 Assessment of Major Accidents
Scenari Substance Major Accident Risks/ Effects
o Ref.
Scenario

Prevention/ Mitigation Measures

1

A QRA study carried out for the Proposed Development has assessed the
consequences of a release of LNG and concluded that a major fire is credible,
however very low overpressures would be generated by an explosion. Therefore,
the credible MAH scenario is a fire only.

LNG

A major fire
onboard the
FSRU/ LNGC
following loss of
containment of
LNG and the
availability of an
ignition source

A release of flammable gas or liquid could be caused by
mechanical failure, impact damage or an operator error
resulting in a loss of containment. Immediate ignition of the
gas could lead to a flash or jet fire on the FSRU/ LNGC/
jetty depending on gas pressure.
Delayed ignition could lead to an explosion and/ or fire.
In the event of a fire, there is the potential for harm to
people working onboard the FSRU, LNGC and at the jetty.
A major fire could impact flora and fauna at the Shannon
Estuary as a result of thermal radiation.

The design and operation of the FSRU and LNGC will incorporate many safety
features, primarily the robust design of the ship and cargo tanks, which typically
incorporate a double-hull construction. Lloyds Register publish a list of standards
for these ships, contained in ‘The Rules and Regulations for the Construction and
Classification of Ships for the Carriage of Liquefied Gases in Bulk’, published July
2020.

Water for firefighting may be applied at the FSRU and/ or
jetty. Firewater would be likely to runoff into the Shannon
Estuary.

LNG transfer systems, including ship-to-ship bunkering, are designed to operate in
a range of weather conditions and incorporate Emergency Release Systems (ERS)
and Quick Connect/ Disconnect Coupling (QC/ DC) systems for safety.
Control systems including Emergency Shutdown (ESD) systems, will be designed
and installed to the appropriate engineering design standards, such as those
published by International Electrotechnical Commission (IEC). These systems
minimise the potential for human error and mitigate the consequences should an
error be made, by a fast, safe shutdown of the transfer systems.
Instrumentation to detect gas releases will be installed and linked to fire alarm and
fire suppression systems. Firewater will be supplied at the jetty head from the
onshore storage tank and pump system. The design of the fire system is being
developed in consultation with the local Fire Officer. Two 1,600 m3 firewater tanks
will be installed which have been sized on the worst-case fire scenario at the jetty
and LNG Terminal.
Contaminated firewater will not be expected to contain significant quantities of
uncombusted hydrocarbons or other chemical waste residues, therefore a
discharge of fire water to the environment will only contain conventional pollutants
from fire damage of assets.
The Regulatory Authorities will be closely involved throughout the design,
construction and operation of the facilities to ensure compliance with all legislative
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requirements and to ensure compliance with design specifications and codes. This
information will be presented in the COMAH Safety Report along with other
documents.
Implementation of the preventative and mitigation measures as described above
reduce the risk associated with this MAH scenario.
2

LNG

RPT incident
following loss of
containment of
LNG at the
FSRU/ LNGC.

A release of LNG could be caused by mechanical failure, Significant quantities of LNG would have to be released to the surface of the
impact damage or operator error resulting in a loss of Shannon Estuary for RPT effects to be appreciable.
containment of LNG.

The measures described in Scenario 1 to prevent a release of LNG are the
If a release of LNG was not immediately ignited, on contact primary controls to mitigate this hazard and implementation of these as
with water there is the potential for LNG to vaporise with a described will reduce the risk associated with this MAH scenario.
In this scenario, corresponding release of energy.
liquified gas is
rapidly
This energy has the potential to cause harm to persons
vaporised
onboard the FSRU/ LNGC, on the jetty and fauna present
following a loss within the immediate environment.
of containment
(see description
in Section 14.4).
3

LNG and
Loss of
Natural Gas containment of
LNG or natural
gas which does
not ignite but
impacts through
toxicity or
asphyxiation.
This could be at
the FSRU/
LNGC (LNG) or
onshore
facilities (natural
gas).

A release of flammable gas or liquid could be caused by The design and operation of the FSRU, LNGC, gas equipment and pipework will be
mechanical failure, impact damage or operator error to industry codes and standards to reduce the potential for a loss of containment.
resulting in a loss of containment.
Welded connections rather than flanged are preferred. This is established in the
Lloyds Register Rules and Regulations, Chapter 5 Process Pressure Vessels and
In the absence of a source of ignition being active, there is Liquid, Vapour and Pressure Piping Systems
the potential for harm to persons nearby if LNG/ natural gas
is inhaled. Contact of LNG with the skin can result in Systems will be installed onboard the FSRU and LNGC to continuously monitor LNG
cryogenic burns.
pressure and will immediately detect a loss of containment, isolating the appropriate
area(s) and alerting staff via alarms. Isolation of pipework and equipment will
At this point in the process, the natural gas may not contain minimise the volume of gas release and prevent escalation of an emergency.
an odourising agent therefore persons onsite may be
unaware a release has occurred.
If persons are present in the vicinity of the equipment/ pipework which is damaged,
they will be alerted immediately via gas detection and alarm systems.
It is considered highly unlikely that an unignited release
could reach persons offsite at a concentration which could
cause harm, due to the distances involved. This risk is
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therefore considered only applicable to the FSRU/ LNGC
and immediate onshore site personnel.

frequent testing. This is a fundamental requirement of COMAH regulated sites such
as the Proposed Development.
Implementation of the preventative and mitigation measures as described above
reduce the risk associated with this MAH scenario.

4

MFO

Loss of
containment of
MFO to the
estuary and
surrounding
beaches and
land.

A release of MFO could be caused by mechanical failure, The fuel systems on the FSRU/ LNGC will be designed to the appropriate maritime
impact damage or operator error resulting in a loss of engineering standards. These include the technical integrity of the storage systems,
leakage detection and containment. Fuel leaks will be readily detected and isolated
containment reaching the estuary.
to minimise the loss of containment.
In the event of a release of liquid MFO, the substance would
form a layer on the surface of water and land. Films formed Oil spillages will be dealt with using the SOPEP produced prior to operation as
on water may affect oxygen transfer and damage required by MARPOL Annex 1 Regulation 26.
organisms.
The major constituents of MFO are inherently
biodegradable. Volatile constituents would oxidize rapidly
by photochemical reactions in air and MFO would partly
evaporate from water or soil surfaces, but a significant
proportion could remain until collected by emergency
systems such as absorbent booms.

Procedures to prevent and respond to accidents involving a loss of containment will
be developed, taking into consideration The National Maritime Oil & Hazardous
Noxious Substance (HNS) Spill Contingency Plan (NMOSCP). This establishes
Ireland’s national framework and strategy to coordinate marine pollution
preparedness and response.

Implementation of the preventative (engineering design and operation) and
mitigation (emergency response) measures as described will reduce the risk
Large volumes of MFO released to ground may penetrate associated with this potential MAH scenario.
soil and could contaminate groundwater.
5

Natural Gas Major fire/
explosion at the
onshore
facilities
including gas
receiving and
conditioning
area, AGI and
the Power
Plant.
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A significant release of flammable gas at the onshore The QRA has concluded that a fire is a credible MAH scenario, however explosion
facilities could be caused by mechanical failure of overpressures were calculated to be negligible as a result of the open, unconfined
equipment or impact damage such as a vehicle collision areas of the onshore facilities.
with pipework.
The design of the natural gas equipment and pipework will be to industry codes and
Immediate ignition of natural gas would result in a fire, standards to reduce the potential for a loss of containment, including the use of fully
delayed ignition could result in an explosion and/ or fire.
welded connections to avoid potential leak sources. Pipework at the AGI will be
predominantly routed below ground, further reducing the potential for a loss of
There is the potential for harm to people working at these containment.
facilities, however it is considered unlikely that a fire/
explosion would have an impact offsite at residential areas Pipeline safety systems and gas/ liquid pressure regulation is to be installed along
or environmental receptors due to the distances involved. with operational controls and monitoring. Instrumentation and control systems will
monitor the process and detect leaks. ATEX compliant equipment to be installed as
required by Explosives Atmosphere Risk Assessment, to be carried out during the
detailed engineering design of the Proposed Development.
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In the event of a major fire, damage to process equipment could occur which may
release potentially harmful materials such as lubrication or hydraulic oils which are
contained within firewater runoff. A fuel interceptor will be installed within the drainage
systems on the Proposed Development, which will contain any spilt oil or
hydrocarbon material within drainage and firewater runoff. This can then be collected
and disposed of safely offsite. The onshore facility will be designed to contain
firewater runoff within a retention area, which would prevent this material reaching
unmade ground or other environmental receptors.
Fire and gas detection and fire protection systems will be installed throughout the
Proposed Development as appropriate, including passive and active fire suppression
systems.
The firewater system located onshore consists of storage tanks, firewater pumps and
a ring main with a jockey pump to maintain pressure within the ringmain. Firewater
will be supplied from this system via the trestle to the jetty head for the FSRU/ LNGC.
This system has been specified in consultation with the local Fire Officer.
In the event of a major fire, products of combustion could be generated, therefore
there is the potential for emissions to air. However, gas is likely to achieve almost
complete combustion, reducing the quantity of hydrocarbons and particulate matter
which could be generated.
Implementation of the preventative and mitigation measures as described above
reduce the risk associated with this MAH scenario.

6

Odorant NB Loss of
containment,
with/ or without
subsequent fire/
explosion at the
onshore
facilities

A significant release of odorant material could be caused by
mechanical failure of equipment or impact damage such as
a vehicle collision with pipework resulting in a loss of
containment.
This material is selected for its characteristic odour, which
is detectable by people at very low concentrations.
Consequently, in the event of a loss of containment, there is
the potential for this to create confusion to local people who
may mistake this for a release of natural gas. There is also
the potential for odour nuisance.

The design, operation and maintenance of equipment and pipework storing odorant
will be to industry codes and standards to reduce the potential for a loss of
containment, including the use of fully welded joints to reduce the potential for leaks.
These design standards will be in alignment with the expectations of the Regulatory
Authorities.
The Proposed Development site is located in a predominantly rural location,
therefore if a release of odorant was to occur, the number of residents who could
detect an odour will be substantially less than in a more built-up location.

In the event of a major fire, the emergency plans will include a firefighting strategy
developed for all areas of the Proposed Development, including the odorant storage
Odorant is stored as a liquid in a closed, pressurised system and injection system. This will potentially include using large volumes of water to cool
held under a blanket of nitrogen which provides an inert the vessel contents. The plan will be developed in consultation with the emergency
atmosphere.
services.
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Therefore, if the contents of the vessel are heated, for
example in a fire to a temperature above its boiling point,
this could result in a BLEVE. The likelihood of such an
accident occurring is extremely low but could cause harm to
people if exposed to explosion overpressure, debris and/ or
thermal radiation resulting from this scenario.
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A detailed analysis of this scenario will be included in the QRA and consequence
analysis which will further inform the development of the firefighting strategy and
emergency response procedures.
Implementation of the preventative and mitigation measures as described above
reduce the risk associated with this MAH scenario.

AECOM
14-26

Shannon Technology and Energy Park
- Volume 2 Environmental Impact Assessment Report

Table 14-3 Assessment of Natural Disasters
Scenario Description
Ref.
7

Maritime navigation hazards
including:
 Vessel Collision in Estuary
 Contact of Vessel with
Infrastructure
 Contact with Anchor
 Grounding
 Foundering
 Cable Snagging
 Mooring/ Breakout

Risks/ Effects

Preventative/ Mitigation Measures

The impact of a vessel colliding with the FSRU/ LNGC
in the estuary could result in damage to vessels, a
potential loss of containment of LNG and other fluids
such as ballast, and harm to persons onboard.

A Navigation Risk Assessment (NRA) has been produced for the Proposed
Development in consultation with stakeholders including the Port Company,
Harbour Authority, the local Maritime Club, fishing clubs and environmental
groups (dolphin and whale groups). This study has included a traffic analysis,
gate analysis at the narrows area and a comprehensive review of historic
There are a number of submarine cables in the incidents in the Shannon Estuary.
estuary. Impact with a cable could result in the
interruption of electrical or communication supplies. An assessment of cumulative impacts has been included in the NRA, considering
the impacts of future growth plans for the Shannon Estuary.
The potential consequences of a release have been
The NRA has identified a number of potential hazards (56) associated with the
described in Scenarios 1 and 2.
Proposed Development associated with increased traffic frequency and other
aspects. A detailed assessment of these hazards has concluded that the majority
of identified risks are at a level which is considered ‘Low’ (38) or ‘Negligible’ (2).
The remaining risks (15) have been reduced to a level which represents ALARP
by the mitigation measures which will be implemented. These include for
example, the size and depth of the estuary, low numbers of commercial shipping
vessels, and the introduction of mobile control zones.
The NRA concluded that mitigation measures embedded in the existing facilities
and Proposed Development were suitable and sufficient to reduce risks, therefore
the risk of a MAH/ MATTE as a result of a maritime navigation hazard is therefore
considered to be very low.

8

Earthquake/ Seismic Event

Prepared for: Shannon LNG Limited

An earthquake in the area of the development could
result in damage to the FSRU, LNGC, pipelines and
onshore equipment, with the potential for subsequent
fires if LNG or natural gas was released.

The Irish National Seismic Network (INSN, 2021) documents a complete list of
earthquakes since 1980. There have been minor, low magnitude events;
however, Ireland is recognised as having a low level of seismic activity, with most
earthquakes being recorded in the south-east or north-west of Ireland.
Mechanical and civil engineering design codes used for the Proposed
Development will take into consideration the requirement for appropriate
earthquake resilient equipment and structures, for example, the structural
strength of pipeline supports to accommodate natural movement and expansion.
The risk of a MAH/ MATTE as a result of an earthquake is therefore considered
to be very low.
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Scenario Description
Ref.
9

Climate Change – Storm Water
Flooding and Increasing Sea Levels

Risks/ Effects

Preventative/ Mitigation Measures

Surface water flooding from storms could result in Marine studies and flood risk assessments have been undertaken for the
damage to pipelines and equipment, with the potential Proposed Development, which have assessed future sea levels, storm surges
for subsequent fires and/ or explosions if LNG or and sea level rise (Halcrow, 2007; Mott MacDonald, 2013).
natural gas was released.
Flooding and drainage is also considered in detail within Chapter 06. The Stage
An increase in the tidal range of the Shannon Estuary 3 – Detailed Flood Risk Assessment concluded that with the exception of
could result in operational instability of the FSRU, crossings of the watercourses for the access road, there is no development
proposed within either Flood Zone ‘A’ or Flood Zone ‘B’ and therefore the
LNGC and jetty operation.
Proposed Development has a negligible impact on the existing flood regime in
the area.
The output of these studies and further/ updated work will be used to inform the
engineering design of the development.
The risk of a MAH/ MATTE as a result of flooding and increasing sea levels is
therefore considered to be very low.

10

Climate Change – Temperature
Extremes
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Increasing atmospheric temperatures could result in
operational instability of vaporisation and cooling
systems. This could potentially impact the operation
and efficiency of the Proposed Development but
would be unlikely to result in a major accident or
disaster.

The engineering design of the Proposed Development would consider the
predicted ambient temperatures over the operational lifetime of the Proposed
Development. This includes consideration of materials of construction suitable for
expected temperature variations.
The risk of a MAH/ MATTE as a result of temperature extremes is therefore
considered to be very low.
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Scenario Description
Ref.

Risks/ Effects

Preventative/ Mitigation Measures

11

Potential accidents caused by severe winds could
include impact damage from windblown debris and
premature failure of structures, such as the jetty,
loading arms and onshore process facilities.
Severe winds could potentially initiate accidents such
as vessel collisions or contact between vessels and
infrastructure.

Wind speeds approaching hurricane force have been recorded by Met Eireann in
Ireland (Met Eireann, 2021) and there is the potential for these storms to increase
in frequency. Consequently, the Proposed Development recognises that
appropriate engineering design, to withstand the forces generated by wind on the
FSRU, jetty and all structures, must be considered.
During storms, disconnection of the FSRU from the jetty and LNGC (if applicable)
will be carried out, with the FSRU and LNGC moved to a designated safe mooring
position.
The potential for vessel collisions with infrastructure and other vessels is
considered in Scenario 7 and assessed within the NRA.

Climate Change – Severe Winds

The risk of a MAH/ MATTE as a result of severe winds is therefore considered to
be very low.
12

Increased Noise and Vibration Levels The Shannon Estuary is home to protected species of
fauna such as bottlenose dolphins. An increase in
noise levels resulting from the Proposed
Development, including onshore facilities and vessel
movements, could potentially impact animal
communications causing harm to local wildlife.

Increased noise in the Shannon Estuary associated with transiting and stationary
ships both on jetties and on anchor has been considered in detail within the Noise
section of the EIAR. This section also considers construction and operational
phases of the onshore facilities associated with the Proposed Development,
including noise associated with potential increases in traffic on local roads.
There are a limited number of potential noise sources associated with the LNG
Terminal, however the Power Plant will contain equipment with the potential for
high noise levels if unabated.
Mitigation measures to reduce noise levels will be incorporated in the design of
the Power Plant, including acoustic barriers for equipment such as cooling fans
and compressors and the acoustic design of buildings such as the turbine hall.
All reasonably practicable measures will be adopted by the Proposed
Development to minimise the noise impact of the facilities and Best Available
Techniques (BAT) would be used in the selection and implementation of
appropriate noise mitigation measures and controls.
The risk of a MAH/ MATTE as a result of noise and vibration is therefore
considered to be very low.
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Scenario Description
Ref.
13

Acts of Terrorism/ Arson/ Cyber
Terrorism

Risks/ Effects

Preventative/ Mitigation Measures

Acts of vandalism and/ or terrorism could have Security measures will be installed throughout the Proposed Development,
hazardous consequences, such as fire and/ or including security guards, Closed Circuit Television (CCTV) and appropriate
explosion.
security fencing to deter intruders.
Acts of terrorism could also include unauthorised The most up-to-date security advice will be obtained from the appropriate
access to IT and control systems associated with the authorities for inclusion within a site Security Plan.
onshore process, jetty and FSRU/ LNGC.
IT security systems will be installed to prevent unauthorised access to control
The worst-case risks and effects are as described in systems and the appropriate marine standards will be installed on the FSRU.
Scenario 1.
The risk of a MAH/ MATTE as a result of unauthorised access to the Proposed
Development is therefore considered to be very low.

14

Lightning

A lightning strike could cause a major accident, harm The engineering design of the Proposed Development will include the appropriate
to people working at the Proposed Development and electrical earthing and bonding systems installed to provide a safe route for
damage to the site infrastructure.
lightning to earth.
Lightning could also present a source of ignition to Electrical and mechanical equipment will be specified in accordance with the
flammable materials resulting in a major fire, which requirements of the ATEX Directive 2014/ 34/ EU (EU, 2014), which defines
could harm people both onsite and offsite.
standards for equipment.
An explosion risk assessment will be carried out in accordance with ATEX
Directive 1999/ 92/ EC (EC, 1999) which establishes the required standards to
protect people. This will also consider the potential for lightning to be a source of
ignition to flammable gases and vapours. Lightning risks will be assessed in
accordance with recognised standards such as BS EN/ IEC 62305.
The risk of a MAH/ MATTE as a result of a lightning strike is therefore considered
to be very low.
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Scenario Description
Ref.

Risks/ Effects

Preventative/ Mitigation Measures

15

The impact of an aircraft on the Proposed
Development could result in significant asset
damage, with subsequent fires and explosions from
potentially released LNG/ natural gas.

The nearest airport is Shannon, located approximately 50 km in an easterly
direction. The flight path to and from this airport is to the north of the Proposed
Development.
Personnel vigilance and security systems are the key mitigation measures to
prevent drones being used in the area of the Proposed Development.

Aircraft/ Drone Strike

The risk of a MAH/ MATTE as a result of an aircraft/ drone strike is therefore
considered to be very low.
16

Road/ Rail Impact

The accidental impact of a vehicle on pipework and
assets associated with the Proposed Development
containing natural gas could result in asset damage
and loss of containment. Ignition of gas could result
in a major fire, potentially causing harm to people
onsite and offsite.

The Proposed Development will be located in a rural area which has very low
levels of road traffic and is not located near a railway.
The local road infrastructure was not originally designed to accommodate delivery
of large assets to the Proposed Development, such as major items of equipment.
Therefore, an abnormal load assessment is being produced to identify potential
pinch points and develop the appropriate mitigation measures and controls.
The onshore pipework within the Proposed Development will connect to a major
gas pipeline routed below ground for distribution to users.
The risk of a MAH/ MATTE as a result of a vehicle impact is therefore considered
to be very low.
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14.8

Safety in Design

14.8.1

LNG Industry Safety History

Information provided by the Society of International Gas Tanker and Terminal Operators (SIGTTO)
states the LNG industry is mature and well established, with LNG tankers in use around the world from
around 1960 (SIGTTO, 2021). The global LNG tanker fleet continues to grow year-on-year along with
regasification capacity. SIGTTO was incorporated as a non-profit making organisation in 1979, with the
objective to share best practise and publish technical guidance for operators.
The safety and security of facilities is the highest priority for the LNG industry and there are a number
of international organisations who share safety information, statistics and best practise, such as the
International Group of Liquefied Natural Gas Importers (GIIGNL) (GIIGNL, 2021).
There have been very few major accidents involving LNG worldwide, with the last significant incident
occurring over forty years ago (October 1979) at an onshore LNG storage facility in the United States.
Lessons were learned following this accident, with the specification of materials for cryogenic service
being reviewed and improved, along with the issue of new design codes and standards.
There have been a small number of minor accidents at LNG installations in the UK, with only small
amounts of LNG being released and they did not result in any injuries to people. Operators such as
National Grid in the UK maintain a register of accidents and incidents (with high potential), which are
shared throughout the industry to drive continuous improvement in operations and standards.
LNG carriers must meet the required standards of the International Maritime Organisation (IMO)
regulations for safety and security of shipping and the prevention of marine pollution by ships (IMO,
2021). These regulations cover the operations on the FSRU.

14.8.2

Technical Guidance

There is a significant volume of information and guidance available to developers on the identification
and control of MA&D associated with the design and operation of LNG offloading and vaporisation
facilities. This includes both national and international standards, such as the following which will be
used in the engineering design of the facilities.


European Norm (EN) standards - equipment and pipework design codes for cryogenic service,
inspection and testing procedures.



National Fire Protection Association (NFPA) – fire protection system design codes, general
guidance on process equipment and electrical equipment specifications.



International Electrotechnical Commission (IEC) – functional safety standards for instrumentation
and control systems.

14.9

Cumulative Impacts and Effects

Cumulative impacts or effects are defined as the addition of many minor or insignificant effects, including
other projects, to create larger more significant effects. The purpose of the MA&Ds assessment is to
determine significant credible major accident or disaster scenarios for the Proposed Development,
taking into consideration the multiple, cumulative failures which would have to happen, as a single
isolated failure would not result in a major accident. The impact assessment which has been carried
out for the Proposed Development as detailed in Section 14.7 takes into consideration these multiple,
cumulative failures, an example of which is described below.
For a major fire to occur, a mechanical system such as an item of process equipment or a section of
pipe would be required to fail, releasing flammable gas. For this failure to occur, a metal or weld defect
would be required to be created and undetected during the manufacturing and installation process.
Once installed, testing and routine visual inspection would have to fail to identify the presence of this
defect, which over time could deteriorate via mechanisms such as fatigue caused by pressure cycling,
until a catastrophic failure occurs. This results in a release of flammable gas which ignites in contact
with a source of ignition such as non-ATEX compliant electrical systems resulting in a fire.
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Other failure mechanisms and sources of ignition exist which could result in a loss of containment and
subsequent fire. These include for example instrumentation, operational and human factors related
failures.
There are multiple layers of prevention and mitigation measures in place for the Proposed Development
to prevent major accidents such as the fire scenario described above from occurring which are
described in Section 14.7. These include for example the emergency shutdown system which can be
initiated by a number of systems including automatic fire and gas detection and manual activation.
Inherent safety principals have been adopted in the Proposed Development, principally reduction of the
quantities of flammable materials present onshore and the location of systems/ equipment.
Facilities such as the Power Plant and major electrical equipment to be installed as part of this Proposed
Development will be designed to incorporate a separation distance to prevent major accidents such as
fires and explosions originating in one area from spreading to another area or escalating via domino
effects. This separation distance is based on established engineering guidance for industrial site layout.
Inherent design measures to prevent defects include mechanical design codes for equipment and
pipework, and quality assurance testing prior to installation using techniques such as x-ray examination
and dye penetration. Once installed, regular inspection as required by Statutory Regulations will be
carried out to identify defects. The equipment and pipework will be fitted with instrumentation to monitor
the pressure and flowrate of gas, alerting operators to deviations from set points, preventing fatigue. If
a failure was to occur even after all these design and operating measures were in place, mitigation
measures to prevent ignition of gas which include the specification of installed ATEX compliant
mechanical and electrical equipment. Process Safety ATEX specialists will be involved at all stages of
the Proposed Development to assure compliance with these Directives and providing input to the layout
of the facilities.
Cumulative effects also require the consideration of other projects and developments nearby which
include the existing industrial infrastructure such as the Tarbert and Moneypoint power plants,
scheduled for decommissioning, as described in Section 14.4.1. These facilities are located at a
distance which should a major accident such as a fire or explosion occur, would not have an effect on
the Proposed Development. The location of current planning applications will be considered collectively
to ensure that these are located in an appropriate location such that they would not have the potential
to initiate or escalate major accidents or disasters at the Proposed Development.
The risk of cumulative effects leading to potential MA&D at the Proposed Development is therefore
considered to be low and detailed safety studies such as QRA are ongoing to identify where risks can
be further reduced.
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14.10

Residual Impacts and Effects

Residual effects are defined as those impacts that remain following the implementation of mitigation
measures. As per the EPA draft guidelines, the effects from the residual impacts that remain after all
assessment and mitigation are referred to as ‘Residual Effects’ (EPA, 2017). This assessment of
MA&Ds has identified the potential for major hazards to occur at sensitive environmental receptors,
such as a fire caused by damage or failure of systems containing gas. These events have significant
consequences; however, the likelihood will be extremely low due to measures such as the engineering
design of assets and protective systems.
Hazardous events such as these have been demonstrated to be extremely unlikely, however the risk
cannot be entirely eliminated therefore will be reduced to ALARP. Further analysis of mitigation
measures and residual effects are to be included within the QRA study report.

14.11

Summary

The assessment has reviewed the potential MA&D applicable to the Proposed Development,
associated with the substances present and the operation of the Proposed Development, including the
FSRU, LNGC, jetty and onshore areas including the Power Plant. Principally, these include fires
following the accidental release of LNG or natural gas into the receiving environment. These incidents
have an extremely low probability of occurrence but could have significant effects on people and the
environment. Similar facilities have been in operation for many years across the world and the LNG
industry has a very good safety record.
The engineering design of the Proposed Development will incorporate all of the appropriate standards
and mitigation measures necessary to reduce the risks of accidents and disasters to an acceptable
level, i.e. ALARP.
The key preventative and mitigating measures to prevent major accidents and disasters, are
summarised as follows:
1.

No LNG storage tanks will be installed onshore, minimising the inventory of LNG. In the event of
an accidental release of natural gas from the onshore facilities such as pipework, the
consequences will be significantly reduced in comparison to a release of LNG from a large onshore
storage tank.

2.

The natural gas pipelines will have integral isolation valves which can be closed very quickly in an
emergency to isolate the inventory and reduce the consequences of an accident. Isolation valves
used in this application are typically tested in accordance with International Standards such as BS
EN ISO 10497:2004. This standard specifies fire type-testing requirements and a fire type-test
method for confirming the pressure-containing capability of a valve under pressure during and after
the fire test. Isolation valves can be closed automatically, and in the event of a problem with
automatic isolation they can be closed manually. The automatic isolations are operated using
highly reliable process control systems. SIS will be installed to provide highly reliable control
functions, such as ESD. These systems and emergency procedures such as pipeline
depressurisation will be subject to detailed safety studies during the engineering design process.

3.

The FSRU can be safely disconnected from the jetty in the event of adverse weather conditions
such as storms. The vessel will be moved to a safe mooring location away from the coast, reducing
the risk of an accident, which could have an impact onshore. Due to the influence of climate
change, serious storms could become more frequent. Storm Ophelia in October 2017 resulted in
wind speeds reaching up to 156 km/h in Co. Cork (Burns, S., 2018), with a Status Red warning
issued by Met Éireann. The LNG facilities will be designed to take events such as these into
consideration.

4.

Fires are the most significant hazards associated with natural gas and therefore the inventory has
been minimised to store as little flammable material as possible at the onshore site. The facilities
will be designed to take into consideration the ATEX Directives (EU, 2014; EC, 1999), which place
controls on the use of electrical and mechanical equipment where flammable materials are present
to prevent sources of ignition being available in the unlikely event of a release of flammable gas.
Operational procedures including access controls will be in place to control potential ignition
sources within all areas of the Proposed Development, but in particular, the trestle area.
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5.

Climate change may have an impact on atmospheric temperatures and increase the frequency of
storms, however the engineering design of the Proposed Development will take these impacts into
consideration. For example, the height of the jetty considers the potential for a rise in sea level.
The majority of gas pipework will be below ground, therefore storms and increasing wind speeds
will not have an appreciable impact on these structures. Overall, there are no changes to the
identified major accidents or disasters as a result of the currently predicted climate changes.

6.

Appropriate segregation distances will be provided onshore between the natural gas systems and
other operators, including the Power Plant. This reduces the potential for an incident at one site to
have an impact on another site nearby, commonly referred to as a ‘domino effect’.

7.

In the event of a release of LNG, rapid vaporisation and dispersion will result in very limited
potential for this material to enter environmental receptors, such as the protected areas
encompassing the estuaries, mudflats and other features along the coast. Compared with
substances such as crude oil and fuels, such as diesel, the environmental impact of a release of
LNG or natural gas will be significantly lower.

8.

Shannon Airport is located approximately 80 km north east of the Proposed Development and the
Proposed Development site is below the flight path used by national and international flights,
particularly to the United States and Canada. An aircraft crash into the facilities would have
catastrophic consequences, but the probability is extremely low and the design of facilities to
withstand such a crash is not required.
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Table 14-4 Summary
Proposed
Development
Stage

Aspect/ Impact
Assessed

Existing Environment/ Effect/ Magnitude
Receptor Sensitivity

Significance
(Prior to
Mitigation)

Mitigation and Monitoring Measures
(the Proposed Development design embedded
environmental controls and all mitigation and
monitoring measures detailed herein are
included in the OCEMP)

Operation

Fires following the
accidental release of
LNG or natural gas into
the receiving
environment

Low

Significant

The key preventative and mitigating measures to
Minor adverse
prevent major accidents and disasters, are
summarised as follows:
 No LNG storage tanks will be installed onshore,
minimising the inventory of LNG.
 The natural gas pipelines will have integral
isolation valves which can be closed very
quickly in an emergency to isolate the inventory
and reduce the consequences of an accident.
 The FSRU can be safely disconnected from the
jetty in the event of adverse weather conditions
such as storms.
 Fires are the most significant hazards
associated with natural gas and therefore the
inventory has been minimised to store as little
flammable material as possible at the onshore
site.
 Appropriate segregation distances will be
provided onshore between the natural gas
systems and other operators, including the
Power Plant.
 In the event of a release of LNG, rapid
vaporisation and dispersion will result in very
limited potential for this material to enter
environmental receptors, such as the protected
areas encompassing the estuaries, mudflats and
other features along the coast.
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