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GLOSSARY OF TERMS

AGI
API
BNEF
CAS
CCPS
CIA
COMAH
EIGA
EPA
ESD
EV
GNI
HSE
HSA
LEL
LFL
LOC
LPG
LUP
MATTE
O.D.
RNG
SEP
TLUP
VCE

Above Ground Installation

American Petroleum Institute
Biomethane Network Entry Facility
Chemical Abstracts Service

Centre for Chemical Process Safety
Chemical Industries Association
Control of Major Accident Hazards
European Industrial Gases Association
Environmental Protection Agency
Emergency Shutdown Device
Expectation Value

Gas Networks Ireland

Health and Safety Executive (UK Authority)
Health and Safety Authority

Lower Explosion Limit

Lower Flammability Limit (synonymous with LEL)
Loss of Containment

Liquefied Petroleum Gas

Land Use Planning

Major Accident to the Environment
Ordnance Datum

Renewable Natural Gas

Surface Emissive Power

Technical Land Use Planning

Vapour Cloud Explosion
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1. INTRODUCTION

AWN Consulting, a Trinity Consultants Team, has been commissioned by Greengate Biogas 001 Ltd.
(‘Greengate Biogas') to complete a COMAH land use planning assessment in respect of Powerstown
Bioenergy project which comprises a proposed Anaerobic Digestion (AD) facility at Powerstown, Co. Carlow
for the production of 250GWh per annum of renewable natural gas (RNG) and biogenic liquified carbon
dioxide (biogenic CO2) from agricultural residues including liquid farmyard manures (LFYM) and Solid
Farmyard Manures (SFYM) collectively referred to as "feedstocks".

The assessment was prepared by Maeve McKenna, BEng (Chemical Engineering), MEngSc, CEng, MIEI.
Maeve has 20 years’ experience in environmental and process safety assessment and management
projects, including hazard identification studies at notified COMAH establishments, and consequence and
risk modelling of major accident hazards, including COMAH land use planning quantitative risk
assessments.

The COMAH status is assessed in accordance with the criteria set out in Schedule 1 of the Chemicals Act
(Control of Major Accident Hazards Involving Dangerous Substances) Regulations 2015 (S.I. 209 of 2015)
(COMAH Regulations 2015).

The proposed development will be classified as a “lower tier” COMAH establishment and as such will be
subject to the provisions of the Chemicals Act (Control of Major Accident Hazards Involving Dangerous
Substances) Regulations, S.I. No. 209 of 2015.

This report maps risk-based land use planning contours and assesses societal risk associated with the
proposed development. The individual risk contours are based on consequence assessment and risk
modelling of major accident scenarios identified for the proposed development. The assessment has been
completed in accordance with the Health and Safety Authority’s Guidance on technical land-use planning
aavice for planning authorities and COMAH establishment operators (HSA, 2023).

This report details the following:

Description of development and site location

Introduction to risk assessment

Land Use Planning assessment methodology and criteria
Identification of Major Accident Hazards

Land Use Planning Assessment of Major Accident Scenarios
Individual Risk Contours

Societal Risk Assessment

Conclusion

VVVVYVYYVYYVYY
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2. DESCRIPTION OF PROPOSED DEVELOPMENT AND SITE
LOCATION

2.1 Development Description
2.1.1 Overview

Greengate Biogas intends to apply for consent for the Powerstown Bioenergy project; a commercial
anaerobic digestion (AD) plant at Powerstown, County Carlow, referred to as the proposed development.
The proposed development is designed to process up to 663,000 tonnes per annum (tpa) of agricultural
residues, including cattle and pig slurries, farmyard straw manures (e.g. cattle and horse) and poultry
manure to produce biomethane, biogenic carbon dioxide (biogenic CO2) and solid and liquid digestate
(digestate).

The proposed development is located on the site of a former quarry in Powerstown, Milford, Co. Carlow,
under the name Powerstown Biogas. A proposed gas pipeline will connect Powerstown Biogas to the Gas
Network Ireland (GNI) grid at Clogrennan, Co. Carlow. The Biomethane Network Entry Facility (BNEF) and
pipeline will be outside of the operational site COMAH boundary.

The proposed development is an anaerobic digestion (AD) facility for the production of 250 GW of
renewable natural gas (RNG) and biogenic liquified carbon dioxide (biogenic CO2) from agricultural residues
including liquid farmyard manures (LFYM) and Solid Farmyard Manures (SFYM) collectively referred to as
"feedstocks". All of the feedstocks will be compliant with Annex IX of the Renewable Energy Directive (RED)
(European Union, 2023).

Feedstock having passed through the digestion process produces a product known as digestate. It is
estimated that the proposed development will generate approximately 628,278 tonnes per annum of liquid
digestate and 46,405 tonnes per annum of solid digestate,which will be returned to farmers as fertiliser.
The proposed site is located on the site of a former quarry; Figure 2-1 shows the red line planning boundary,
with the proposed site layout in Figure 2-2 and a process flow diagram of the AD process in Figure 2-3

The proposed anaerobic digestion facility (9 hectares) will include:

Site Entrance and Access
Weighbridge and Weighbridge Office
Circulation Yard
Liquids Reception Building
e Liquids Reception Area
e Welfare Facility
e Laboratory and Sample Store
e Mechanical Room
» Solids Reception Building
Solids Reception Hall
Solids Storage Bunker
Solids Pretreatment Area
Electrical and Control Room
Welfare Facility
» Solid Digestate Building

e Digestate Loading Area

e Digestate Separation Loft

e Digestate Storage Area

e Mechanical and Electrical Room
» Bunded Tank Farm

vVvyyvyy
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Primary Digesters (6 No.)
Secondary Digesters (3 No.)
Tertiary Digester (1 No.)
Post Digestion Storage Tank (1 No)
Liquid Pre-Storage Tank (1 No.)
Digestate Storage Tank (1 No.)
Pasteurisation Tanks (3 No.)
Digestate Loading Tank (1 No.)
Buffer Storage Tanks (2 No.)
Tank Farm Building
e Pump Houses
Odour Abatement System including stack
Heating Centre with exhaust stack
Desulphurisation Plant
Gas Upgrade Plant
CO: Liquefaction plant
Biomethane Network Entry Facility (BNEF)
Gas Flares
Administration Building
Drainage Infrastructure
e Storm and Rainwater Collection
e Wash Water and Process Water Collection Areas
e Foul Water
e Storm Water Lagoon
» Process And Fire Water Storage Tanks
» Ancillary Infrastructure
e Storage of Chemicals
Fire Water Supply
Site Security
Lighting
Landscaping
Solar panels, roof-mounted; heating centre, administration building, liquid and solids reception
buildings (2,200 sgm, 480,000 kWh per annum)

VVVVVYVYYVYYVYY
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Figure 2-1 Site Map with Red Line Planning Boundary for the Proposed Development
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Figure 2-2 Proposed Development Layout Plan
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Figure 2-3 Flow Diagram of Anaerobic Digestion Process
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2.1.2 Feedstock

The transport of feedstock and digestate will be controlled by Greengate Biogas 001 Ltd. A fleet
of 12 bulk haulers and tankers will transport feedstock and digestate from and to farms under
contract to supply and receive materials. Starting at opening time, the vehicles will leave the facility
via the weighbridge with loads of digestate, drive to farms, unload the digestate and refill with
feedstock.

Feedstock will be transferred to the primary digesters via heat exchangers, raising the liquid
feedstock temperature from its ambient temperature to just above the thermophilic process
temperature range (48-55°C).

2.1.3 Solids Reception Building

The solids reception building is for receiving of solid feedstocks. It is located at the eastern end of
the site. The Solids Reception Building will be a portal frame building surrounded by a concrete
circulation yard to facilitate access and egress of incoming and outgoing solid farm yard manure
(FYM) delivery vehicles. The roof will accommodate solar panels.

There are five elements to the building:

Solids Reception Hall

Solids Material Bunker

Solids Infeed Area

Solids Pretreatment Shredding Area
Electrical and Control Area

A\ A A A

2.1.4 Liquids Reception Building

Liquid feedstocks will be delivered to the site in sealed tankers to the liquid reception building. It
is located It is located in the centre of the site. The liquids reception building has 4 no. lanes each
separated by raised kerbing. Each lane contains:

» two spigot valve connection points, one to unload feedstocks and one to load digestate

» pump system to assist in the loading of digestate

» pipework for the transfer of digestate or LFYM between the specialist liquid tankers and their
respective storage tanks

» an odour abstraction hood in each lane, immediately above the tanker venting system to control
point source emissions

» steel stairs and gangways to allow driver access to the tanker for cleaning operations

Within the liquids reception building, there is a separate enclosed area with concrete walls and a
hollowcore concrete roof. This enclosed area is divided into the following three sections:

» Laboratory and Sample store
» Mechanical room
» Electrical room

2.1.5 Solid Digestate Building

The Solid Digestate Building will be used to separate digestate into solid and liquid fractions
following the anaerobic digestion process. Post separation, all solids digestate will be stored and
transferred offsite from within the solid digestate building. The facility is in an enclosed steel-frame
building with insulated wall and roof panelling. Translucent wall panelling is included to allow
daylight to enter. The solid digestate building is divided into four main areas:
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» Solid Digestate Loading Bay
» Solid Digestate Storage Area
» Separator Loft

» Mechanical and Electrical Area

2.1.6 Bunded Tank Farm

The proposed bunded tank farm will comprise a large concrete bund area, locally lower than the
surroundings, fully encircled by a reinforced concrete wall. The bund will be accessed via a ramp
that forms part of the overall bund structure. The concrete bund will be designed and constructed
in accordance with the requirements of:

» EPA Guidance on the Storage and Transfer of Materials for Scheduled Activities (EPA, 2004)

» BS 8007 Code of practice for design of concrete structures for retaining aqueous liquids (BSI,
1987)

» CIRIA C736 Containment systems for the prevention of pollution (CIRIA, 2014)

The bunded area will be capable of retaining 110% of the largest tank volume or 25% of the total
installed tank volumes (whichever is greater) with an appropriate freeboard depth. The bund will
undergo to integrity testing prior to commissioning. The bund will provide impermeable secondary
containment in the highly unlikely event of a tank failure or leakage.

The tank farm will comprise 16 no. tanks required for the anaerobic digestion process, these
include 6 no. Primary digester tanks, 3 no. Secondary digester tanks and 1 no. Tertiary digester
tanks. Additionally, there will be 1 no. Post Digestion Liquid Digestate Storage Tank, 1 no. Liquid
Pre-Storage Tank and 3 no. Pasteurisation tanks located in the tank farm. A list of tanks is included
in Table 2-1.

The tanks are shown on the tank farm layout, tank farm details and elevations drawings in
Appendix A herein.

Biogas will be collected from each digestion tank via gas piping. Sloping of the pipes and
condensate wells will be installed at different areas of the plant as required. The condensate will
be discharged to the plant’s digestate storage.

Table 2-1 Tank Farm Schedule of Tanks Containing Biogas

Tank Number Diameter (m) Height (m)
of Tanks

Primary Digester 6 23.9 28.3
Secondary Digester 3 23.9 28.3
Tertiary Digester 1 33 10%!

Post Digestion Liquid
Digestateg Storage 9Fanks 1 35 9.6 **
Liquid Pre-Storage Tank 1 35 9.6 *?
Pasteurisation Tank 3 5 10.7
Digestate Storage Tank 1 35 9.6 *2

*1 Tank Wall height; Total Height including Gas Balloon 18m
*2Tank Wall height; Total Height including Gas Balloon 17.6m

Greengate Biogas 001 Ltd. / 257501.0316RR01
AWN Consulting Ltd 8



2.1.6.1 Primary Digesters

There are 6 no. Primary digester tanks. Primary digesters will be constructed in steel. The steel
digesters are constructed using coated (painted C2) steel plates for the liquid zone and stainless
steel (AISI316) for the top gas zone (top ring and roof). The digesters will feature a reinforced
concrete flat bottom. Insulation will be installed on the outside tank and appropriately painted.
The roof will be made of stainless steel, clad with insulation and painted.

The primary digestion phase will be undertaken in the six primary digestion tanks. Primary
digestion tanks will operate in two parallel groups of three tanks in series. Primary digesters will
operate in the thermophilic process temperature range at 48-55°C. The digesters will operate as
continuously stirred tank reactors (CSTRs). Mixing of the digesters will be done by one top mounted
agitator on the tank's roof.

Digestate discharge from each primary digester to the secondary digester will be facilitated by a
cavity pump via a pipe at the bottom of the digester.

Tanks will be equipped with over/under pressure valves for safety. The valves will be dimensioned
according to the gas production for the respective tank +100%. To prevent liquid overflow from
the tanks, multiple level measurements will be installed in the tanks.

2.1.6.2 Secondary Digesters

The secondary digestion phase will be undertaken in the 3 No. secondary digestion tanks.
Secondary digestion uses the same type of tank and follows the same process as outlined for
primary digestion, operating in the same thermophilic environment at 48-55°C. Digestate
discharge from secondary digesters to the tertiary digester will be facilitated by a cavity pump
through a pipe situated at the digester's bottom.

2.1.6.3 Tertiary Digesters

There is 1 no. tertiary digester tank. The tertiary digester tank will be constructed in concrete with
a twin-layered gas membrane domed roof. The tertiary digester will be externally heated via an
externally mounted heat exchanger to maintain the thermophilic process temperature range.
Paddle mixers or submerged agitators will continually mix feedstocks within the tertiary digestion
tank. A twin-layered gas membrane domed roof will be used to cover the tank. The concrete tank
will be clad with insulation and painted.

The total retention time for the entire digestion process (i.e. primary, secondary and tertiary) will
average 58-60 days.

2.1.6.4  Post Digestion Liquid Digestate Storage Tank

Liquid digestate will be stored in a reinforced concrete tank with several submerged mixers to
ensure that the digestate can be mixed prior to pasteurisation. A twin-layered gas membrane
domed roof will be used to cover the tank. The concrete tank will be clad with insulation and
painted . Paddle mixers or submerged agitators will continually mix feedstocks within the post
digestion liquid storage tank. The tank will be insulated to maintain digestate temperature pre-
pasteurisation.

2.1.6.5 Pasteurisation Tanks

Post digestion, all digestate will be pasteurised in accordance with Animal By-Products Regulations.
Digestate will be pumped into one of three pasteurisation tanks, where it will be retained for >1
hour at a temperature >70 °C.
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The three tanks will operate on a rotational/batch basis, each serving a specific function: one for
receiving the digestate, one for holding it, and one for pumping it to the downstream digestate
storage. This rotation cycle shifts hourly. Pasteurisation tanks will be mixed by a centrally mounted
vertical mixer.

Similar to the digesters, these pasteurisation tanks are heated reactors, maintaining a temperature
of >70°C via overheating (=2°C) of the incoming stream in external heat exchangers. Internal
heating coils will heat the digestate. Each pasteurisation tank will be equipped with at least three
temperature transmitters installed at different levels to continuously monitor that the required
minimum temperature (above 70°C) is maintained throughout the tank. If the temperature at any
sensor falls below 70°C at any point during the required minimum 1-hour pasteurisation cycle, an
alarm will be triggered and the event will be recorded. In such cases, the pasteurisation process
will automatically restart to ensure full compliance with regulatory requirements.

The tanks will be installed with SCADA systems that ensure tank material is released only when
the temperature is met at all temperature transmitters. The SCADA system will be non by-passable,
meaning it cannot be accessed and changed by operating personnel.

Pasteurisation tanks will be constructed in stainless steel and externally insulated.

After the pasteurisation tanks, the digestate will be separated into a solid and liquid fraction in the
loft of the solid digestion storage building.

2.1.6.6 Digestate Storage Tank

Pasteurised digestate will be stored in a reinforced concrete tank with several submerged mixers
to ensure that the digestate can be mixed prior to collection by trucks. The digestate storage tank
will be uninsulated. The roof will be a twin-layer gas membrane domed roof with gas collection to
the gas system. Digestate storage capacity will be minimum of 4 days at full production.

2.1.6.7 Buffer Storage Tanks

Two buffer storage tanks will be provided to allow for efficient site operation for the transfer of
liquid feedstocks. Liquid feedstock will, if required, be pumped to buffer storage in advance of the
Liquid Pre Storage Tank. The buffer storage tanks will be constructed in reinforced concrete with
submerged mixers. The buffer storage will be uninsulated. Buffer storage capacity will be
approximately 1,000m3 (2 x 500m3).

2.1.6.8 Digestate Loading Tank

A digestate loading tank will be provided to allow for efficient pumping and transfer of digestate.
Pasteurised digestate will be pumped from the digestate storage tank and the digestate loading
tank. The digestate loading tank will be constructed in reinforced concrete with submerged mixers
to ensure that digestate is mixed prior to collection by trucks. The digestate tank will be
uninsulated. The roof will be flat with a connection to the Odour Abatement system. Digestate
storage capacity will be approximately 150m3, 6-7 liquid vacuum tankers loads.

2.1.6.9 Tank Farm Bund

The tank farm bund is designed in accordance with Guidance to Storage and Transfer of Materials
for Scheduled Activities (EPA, 2004). The tank farm will be bunded in its entirety to ensure
adequate containment is provided in the unlikely event of a leak at the facility.

Rainwater falling within the bunded area will drain to a collection sump, from which the bund
water will be pumped to the process water tanks or storm water storage lagoon. Pumping from
the bunded area will be automatically controlled via level sensors. Water pumps will activate
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whenever collected rainwater exceeds a predetermined “high level” in the collection sump, and
will continue pumping until the predetermined "low level" is reached.

To maintain the integrity of the bunded area and prevent pumping during unlikely events such as
fire and/or a tank leakage, the following control measures will be employed. The rainwater pumps
will be programmed (via the site SCADA system) to automatically disable in the event of a site
alarm e.g. fire alarm, leakage alarm.

In addition to this system, it is proposed that a Continuous Emissions Monitor (CEM) will be
installed within the bunded area rainwater collection sump.

The CEM will monitor a set parameter or number of parameters (e.g. electroconductivity, pH) on
a continuous basis. The default automatic pump control status will be OFF. Only if all sensors are
measuring within preset operational criteria (i.e. those expected for rainwater) will the CEM allow
the installed pumps to switch to ON status and start pumping.

2.1.7 Biogas Collection and Treatment

Raw biogas will be collected from all primary digestion, secondary digestion, tertiary digestion and
post storage tanks for upgrading to biomethane and biogenic CO2. The facility is designed to
ensure that RNG to grid delivers = 99% of methane produced by the feedstock in the anaerobic
digestion process. The proposed RNG quality requirements are set out in Table 2-2.

Table 2-2 GNI RNG Grid Entry Quality Requirements

Parameter

Entry Requirements

Units

Total Sulphur

< 50 mg/m3 (including H2S)

mg/m3 (including H2S)

Oxygen

<

1.0 mol% (see RNG note 1)

mol%

Carbon Dioxide

< 2.5 mol% (See note 1)

mol% (See note 1)

Hydrogen Sulphide <5 mg/m?3 mg/m3
Water Content <50 mg/m? mg/m3
Gross Calorific Value (Real Gross Dry) 36.9-423 MJ/m3
Wobbe Index (Real Gross Dry) 47.2-51.41 MJ/m3
Contaminants and Odor See Note 2 and 3 -
Incomplete combustion factor <0.48 -
Delivery Temperature 1-38 °C
Hydrogen < 0.1 mol% mol%
Soot Index <0.60

Organo Halides <1.5mg/m3 mg/m3

Radioactivity

< 5 Becquerels/g

Becquerels/g

Ethane

<12 mol%

mol%

Nitrogen

<5 mol%

mol%

Hydrocarbon Dewpoint

<-2°Cupto 85 barg

Reference Conditions
All measurements at 15° Celsius and 101.325kPa
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Note 1 The CO2 limit of 2.5% will not be considered breached if the total inerts (including CO2) in the gas is less than 8%
where:
"inerts" in natural gas means carbon dioxide (CO2), nitrogen (N2), helium (He), argon (Ar), and oxygen (02).

Note 2 Natural Gas will not contain solid liquid or gaseous material which may interfere with the integrity or operation of
pipes or any Natural Gas appliance which a consumer or transporter could reasonably be expected to operate. With
respect to Mist, Dust,

Liquid, gas delivered will be technically free in accordance with BS3156 11.0 [1998].

Note 3 Natural Gas will have no odour that might contravene the obligation of the Transporter to transmit gas which
possesses a distinctive and characteristic odour. Where the Transporter requires gas to be odourised, the gas will be
odourised in accordance with the following specification:

e  Odour intensity of 2 olfactory degrees on the SALES Scale (Ref-IGE/SR/16/1989), or
e such other specification determined by the Transporter acting as an RPO

Emergency Gas Quality Specification In the event of an Emergency, and at the sole discretion of the National Gas
Emergency Manager, gas outside of the Entry Specification may be admitted to the system. Without prejudice to the
generality of this, the emergency limits as outlined in the Natural Gas Emergency Plan NGEP may be adopted by the
Transporter.

Renewable Natural Gas Notes

1. Oxygen content for gas derived from Renewable Natural Gas at an RNG Entry Point
connected to the Distribution System will be up to 1 mol% where there is provision for
automatic discontinuation of gas flows for non-compliance with the applicable Entry
Specification. Such automatic discontinuation will comprise of the discontinuation of gas
flow based on preprogrammed criteria, such criteria determined by the Transporter and
embodied in an automated process, all as outlined in the applicable CSA.

2. The CSA in respect of any RNG Delivery Facility may subject to the approval of the
Commission specify additional gas quality parameters (which may for avoidance of doubt
be subsets of the parameters set out above) and associated limits in respect of such
parameters to apply at the individual RNG Entry Point or category of RNG Entry Point in
which case the gas quality parameters so specified will (subject to Renewable Natural Gas
Note 1 above) apply at such RNG Entry Point(s) in addition to the parameters set out
above.

Raw biogas first undergoes gas conditioning, where it is compressed and chilled. Cooling causes a
liquid condensate to form, which is pumped to the Liquid Pre-Storage Tank.

2.1.7.1 Liquid Pre-Storage Tank

There is 1 no. liquid pre-storage tank with 4 no. days storage. The tank is constructed from
reinforced concrete and is sealed to prevent odour emissions. It is located in the tank farm bunded
area, connected via pipework. The tank will have several submerged mixers to keep particulate
matter suspended in the slurry. The tanks are covered with a membrane gas cover and will be
connected to the gas system for collection of gas. These tanks will not be heated or insulated.

2.1.7.2 Desulphurisation Plant

The biogas will go through a two-step desulphurisation process to remove hydrogen sulphide
within the desulphurisation plant. The first step will be a biological process. Biogas passes upwards
through a vertical column while a mixture of process water and NPK fertiliser trickles downwards.
Sulphur-oxidising bacteria within the column consume the hydrogen sulphide; the downward liquid
flow sustains the bacteria and flushes out their by-products as condensate.Condensate will be
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pumped from the base of the gas column to the digestate tank. This biological stage typically
removes the bulk of the H2S load, with residual H2S removed downstream by GAC (Section
2.1.7.3).The desulphurisation plant is located to the west of the site, and west of the gas upgrade
plant. It consists of a series of 8 no. hydrogen sulphide filtration towers which are constructed
using insulated cladding material. The towers are 3.6m diameter and 10m high. Each roof has a
manhole and an inspection hole. Near the base of each tower there is a manhole and a gas outlet.
There are 4 no. control units, each one servicing 2 no. hydrogen sulphide filtration towers and 1
no. activated carbon filter unit. All the towers and containers are built on reinforced concrete
foundations.

2.1.7.3 Granulated Activated Carbon Filtration

Post-desulphurisation, the biogas is drawn through a tower packed with granular activated carbon
(GAC). The high internal surface area of the carbon adsorbs residual hydrogen sulphide (H2S),
volatile organic compounds (VOCs) and other trace contaminants from the gas stream. Carbon
media is replaced or regenerated once its adsorption capacity is exhausted.

2.1.7.4 Gas Upgrade Plant

The upgrading process will separate the desulphurised raw biogas mixture into biomethane (CH4)
and biogenic carbon dioxide (biogenic CO2).

Biogenic COz is CO2 derived and captured for utilisation from carbon previously absorbed and
stored within organic matter.

The desulphurised raw biogas is passed through an amine solution within an absorber tower. Acidic
gases (e.g. CO2 and trace H2S) are physically absorbed into the amine solution in the absorber
tower forming an amine solution. Methane being a non-acidic hydrocarbon does not react with the
amine solution and thus remains in the gas phase allowing for its collection as a purified
biomethane product. The rich amine is transferred to a stripper tower and heated to its boiling
point to regenerate the lean amine and release the absorbed gases. Operating conditions depend
on the stripper pressure design (105 °C at ~70 mbarg, or 84 °C at ~-500 mbarg). The released
biogenic CO2 and residual H2S are collected separately for downstream treatment. The
regenerated amine is then recycled via a cooling chamber back to the absorber. Heat is provided
by means of hot water or steam generated at the Heating Centre.

Typical amine solutions are Diethanolamine (DEA), Monoethanolamine (MEA) or
Methyldiethanolamine (MDEA), or a mix.
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Figure 2-4 Amine Separator Illustration
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Source: https://www.biogaspurifier.com/an-overview-of-biogas-upgrading-technologies/

2.1.7.5 CO: Liquefaction Plant

Biogenic COz then undergoes CO: liquefaction. It is compressed and cooled, forming liquid CO:..
This liquid CO: is stored in insulated tanks for transport offsite as a food grade CO2 product.

The raw biogenic CO2 (separated by the Biogas Upgrading Plant) will contain impurities such as
moisture, sulphur compounds, and trace hydrocarbons. The raw gas will first undergo purification
using molecular sieves, activated carbon filters, and chemical scrubbers.

Next, the purified biogenic CO2 gas will be compressed in multistage compressors, raising its
pressure to around 15-25 bar. Intercoolers between each compression stage will remove excess
heat. The compressed gas is then pre-cooled to near 0°C using chillers or heat exchangers. The
core liquefaction phase involves cooling the biogenic CO2 below its critical temperature (around -
20°C) under pressure using cryogenic heat exchangers and refrigerants (ammonia). This
condenses the gas into a dense liquid.

The final liquid CO2 will be stored in vacuum-insulated pressure vessels. Specialist trucks will then
be used to transport the liquefied biogenic CO: offsite for sale as a product in Ireland and abroad.
Trucks will be filled using one of two dedicated CO: filling points.
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The COz2 liquefaction plant is located directly south and adjacent to the desulphurisation plant and
the gas upgrade plant. It will liquefy the carbon dioxide generated in the AD process so that it can
be transported off site as a renewable source of biogenic CO2. The plant is built on reinforced
concrete foundations, and it consists of equipment to compress and cool CO2 to convert it from a
gaseous state into a liquefied state. The equipment includes:

Liquid CO2 Tanks

Air Cooler Units
Compressor Containers
Process Containers
Refrigeration Container
H2S adsorber

CO2 scrubber

CO2 distiller
Deodouriser

Gas Dryer

Dust filters

Gas Cooler Unit
Superheater

VVVVVVVVYVVYYVYYVYY

2.1.8 Biomethane Network Entry Facility (BNEF)

Biomethane will enter the BNEF from the Gas Upgrade Plant. The BNEF will be constructed onsite
in accordance with Gas Networks Ireland (GNI) specifications and requirements. The BNEF will
comprise a single container unit within a secure fence compound. The unit will be sized to manage
3,400 Sm3/hr of RNG. Average gas flow through this unit will be 2,600 Sm3/hr. The BNEF will
continually monitor the biomethane produced against GNI network standards.

Biomethane meeting the required quality parameter will be metered and allowed entry into the
gas network as Renewable Natural Gas.

In the event that the biomethane produced fails to meet the required standard, the gas
transmission network valve will close and the rejected biomethane will be returned to the digestion
plant via an internal gas return loop. The rejected biomethane will then either be reprocessed (re-
entering as raw biogas, i.e. to the desulphurisation plant) or flared until such time that the GNI
quality parameters are met and the network valve "reopens".

The BNEF will also facilitate the addition of odour to the treated biogas.
The following information was provided by Gas Networks Ireland:

» The BNEF Enclosure and equipment therein will be designed in accordance with EN 17928 1

» The enclosure will be sub-divided into separate room compartments with all internal dividing
walls sealed gas tight so that hazardous area zoning is maintained, and specifically safe areas
are not compromised.

LEN 17928-1:2024 - Gas infrastructure: Injection stations - Part 1: General requirements (CEN)
defines the functional and safety principles for stations that inject biomethane, substitute natural
gas (SNG) and hydrogen into gas transmission and distribution systems.
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» Compartments will be fitted with thermostatically controlled electrical heating and /or forced
ventilation to maintain the interior temperature in the range required by any equipment housed
within. Any ventilation to a compartment will be directly to the outside of the enclosure and
not to another compartment.

» The BNEF enclosure will have a gas tight E&I room that will house electrical distribution and
control equipment.

» The enclosure roof will be of fixed construction above safe area compartments and relieving
construction above hazardous area compartments, as per guidelines in IGEM/TD/13. All
hazardous areas will be classified in line with IGEM/SR/25.

» Suitable natural ventilation will be installed to ensure suitable ventilation to match the required
ATEX rating. High level vents will be installed to prevent the occurrence of gas pockets.

» The building walls, roof and doors will have a 1-hour fire resistance, ceiling / roof to have 2-
hour fire resistance in accordance with the Building Regulations 2006-Technical Guidance
Document B-Fire Safety. Any transects between rooms will have a 1-hour fire resistance.

» The enclosure will be in full compliance with the building regulations. The enclosure designer
will be required to provide a certificate of design in accordance with the building regulations to
allow GNI to comply with the Building Control Amendment Regulations (2014).

» Gas detection to be included in the BNEF enclosure with fire and smoke detection in the
instrument room.

» Electrical system design of the BNEF to I.S. EN 10101

» TN Earthing, derived from an isolating transformer located within the E&I room

» The electricity supply meter and associated incomer switchgear will be located in a separate
dedicated incomer kiosk located outside the BNEF fence line.

» Earthing and bonding throughout the site will be required to maintain the integrity of electrical
protection and hazardous area equipment.

» Gas detectors will be installed in all indoor areas equipped with pipework containing gas,
essentially all hazardous zoned area rooms.

Gas detection will initiate gas supply shut off from the AD plant and emergency ventilation. Figure
2-5 illustrates an example of a BNEF unit?.

2 www.thyson.com
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Figure 2-5 BNEF Container Example

2.1.9 Gas Network Connection

Renewable natural gas (RNG) will be exported from the site via a gas pipeline. The proposed gas
pipeline route is subject to a separate statutory consent.

The gas network connection to the national gas grid is located outside of the planning application
and COMAH operational boundary.

The proposed gas pipeline will be laid in the road network. The pipeline will be laid in the L3045
for 100 metres, then turning onto the R448 road travelling, south from the site for c. 2.65 km to
the intersection of the R448 and the L3038. The gas pipeline will then follow the L3038 / L3039
road northwards for c. 4.75 km before turning westerly along Milford Park Road.

The pipeline will travel along Milford Park Road for ¢. 1 km before turning north along the L3043
road for c.1 km. The gas pipeline will connect to the Clogrennan AGI, located just off the L7031
road (c. 100m). The route of the proposed pipeline will cross the River Barrow and the M7
motorway.

GNI is the Statutory Undertaker responsible for obtaining development consent for the proposed
gas pipeline from the Commission for Regulation of Utilities (CRU).

2.1.10 Gas Flare(s)

Two emergency gas flares, each with its own stack, will be located to the west of the bunded tank
farm.

Each flare is an enc