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Holds

HOLDS Description Responsibility

N/A
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Term

AGI
CCGT
CCs
CPF
FEED
PSCS
PSDP

Glossary

Definition

Above Ground Installation. (Referring to gas transmission installation).

Combined Cycle Gas Turbine

Carbon Capture and Storage

Central Processing Facility

Front End Engineering Design

Project Supervisor for the Construction Stage
Project Supervisor for the Design Process
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1 INTRODUCTION AND SCOPE
1.1 Project Background

Ervia is assessing how Carbon Capture and Storage (CCS), located close to large-scale CO2 emitters can
play a role in reducing Ireland’s CO2 emissions. A technical feasibility study on the potential for large-scale
CCS in Ireland was completed by Ervia in 2020.

The general location of Poolbeg Power Station in Dublin was selected for a Central Processing Facility (CPF)
for liguefaction, storage, and export of CO2 overseas via a hew marine jetty. The CPF will cater for CO2
captured at 3 emitter locations (Dublin Waste to Energy (Covanta), Poolbeg Power Station and ESB Dublin
Bay (Synergen) CCGT). A new CO:2 gas pipeline gathering network will transport CO: from the emitters to the
CPF

Ervia has appointed RPS / Bechtel to carry out a Pre-FEED study that involves a detailed assessment of the
key CPF, pipeline and storage infrastructure necessary to condition, compress, transport and store liquid CO2
at Dublin Port for subsequent loading onto ships for export. (Note: The scope of this project does not include
the carbon capture facilities at each emitter).

1.2 Project Supervisor for the Design Process (PSDP)

RPS was appointed by Ervia as Project Supervisor for the Design Process (PSDP) at the commencement of
this Pre-FEED Study. The PSDP role is defined within the Safety, Health & Welfare at Work (Construction)
Regulations (S.l. 291 of 2013) (the ‘Construction Regulations’) (Ref. 01). A key responsibility of the PSDP is
the coordination of designers and the compilation of risk assessments. Key design decisions and residual
risks are recorded for passing on to the PSDP and designers of the next phase of design (FEED). As the
design progresses through FEED, this record shall be up-dated and subsequently passed on to the Project
Supervisor for the Construction Stage (PSCS). The high-level objective of this process is to ensure that safety
risks are clearly communicated across disciplines, all the way through design and construction, and ultimately
back to the Client on project completion, for the operational stage.

As the design progresses through FEED and into detailed design, there may be design changes. Design
changes may also be necessary at the construction stage e.g. as new information becomes available. Where
changes are necessary, it is critical that these are managed appropriately and coordinated with the PSDP. At
construction stage, this will mean coordination between the PSDP and PSCS. The purpose of this design
coordination will be to ensure that relevant designers can consider the potential impacts of the change having
regard to the original design intent. It is noted that the delivery of this project from Pre-FEED stage to start of
operation will be approximately 7 years. Therefore, without an established structured approach to managing
design change over the duration of the project, there is a risk that important considerations of safety could be
missed.

1.3 Scope

The purpose of this report is to communicate the key aspects the Ervia CCS Project in relation to design safety
in the context of the role of PSDP. The report is structured in a similar way to a Preliminary Safety & Health
Plan, which is the recognised format for coordination between PSDP and PSCS at construction tendering
stage. While this project is at Pre-FEED stage, it was considered that this approach is appropriate and will
facilitate its development as the project progresses through FEED and on to construction. For the avoidance
of doubt, this document is not the Preliminary Safety and Health Plan.

The Preliminary Safety & Health Plan will be completed at FEED stage in order that it can be included in the
EPC tender package. This will ensure that construction related risks and associated mitigation measures can
be taken into account by the EPC contractor at tendering stage. The Preliminary Safety & Health Plan shall
also reference any additional documentation or assessment that Ervia may carry out during FEED.
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Accordingly, this report comprises the following sections:

e A high-level description of the Ervia CCS project.

e Description of the key project risks identified at Pre-FEED, including any Particular Risks (as defined
in the Construction Regulations).

e Description of the measures identified for mitigating key project risks.

e Design Risk Assessment including summary of alternatives considered.

The Health & Safety, Security and Environmental Philosophy (Ref. 02) gives an overview of the approach to
risk identification and management and will be a useful reference for the PSDP at the start of FEED. Where
relevant, this report also references other work completed during the Ervia CCS Pre-FEED Study which will
further explain the considerations involved in developing the Pre-FEED design.
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2 GENERAL DESCRIPTION OF PROJECT

2.1 Project Description
The physical extent of the project concerns the infrastructure required to develop a collecting network for CO2
gas so that it can be processed for export. More specifically it is to:

e  Collect CO2 gas that is emitted in Ireland by Irish emitters. The defined emitters for the purposes of
the project are:

a. Dublin Waste-To-Energy Plant
b. ESB Dublin Bay Power Station
c. Poolbeg Power Station at Dublin Port
e  Compress, cool and liquify that CO2 gas at a CPF in Dublin.
e  Temporarily store that liquified CO2 gas adjacent to where it can be loaded onto vessels for export.

e  Export that liquified CO2 overseas by vessels where it will ultimately be permanently stored below
the seabed at facilities such as the Northern Lights project in Norway.

From a design and planning perspective, the project boundary is defined by the ‘red line’ boundary indicated
on Figure 2-1 below.

Planning Red Line Boundary

CO, is Liquified Liquid CO, is Liquid CO, is loaded
CO, is Captured at CPF temporarily onto vessels for
by Emitters stored export
CO, Emitters Liquid CO,
Storage Tanks

Central Processing
Facility (CPF Lco s -
aclity. (CRF) 2 Liquid CO, Piping to
P = § : Vessel Loading Arms

Figure 2-1 Schematic indicating key constituent parts of the Ervia Dublin CCS Project

This project requires a multi-disciplinary approach and expertise in a wide range of areas including Project
Management, Environment, Planning, Stakeholder Engagement, Safety and Engineering Design (Civil,
Structural, Marine and Pipeline Design). The coordination of designers is therefore critical to project success,
particularly in relation to design safety.
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2.2 Project Location

The site and surrounding areas of the Ervia Dublin CCS Project are indicated on Figure 2-2 below.

Main Project Site

-~ [

Figure 2-2 Ervia CCS Project Location

Key logistical considerations associated with the construction of the proposed CO: transport, liquefaction,
storage and export facilities at Dublin are outlined in the Preliminary Project Execution Plan (Ref. 03).

2.3 CO2 Gathering Network

An Indicative pipeline corridor has been identified based on an assessment of safety, environmental and
technical constraints (Ref. 04). This corridor is approximately 1.35km long and facilitates the gathering of CO2
from all emitters and its delivery to the CPF. It is considered to be sufficiently well defined for the purposes of
the pre-FEED Study.

The pipeline network is indicated in yellow on Figure 2-3 below. Field Architecture Mapping has also been
produced for this CO: pipeline network (Ref. 05).
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ESB Dublin Bay Dublin Waste to Poolbeg Power
Power Plant Energy Station
(Covanta Plant)

: £ R . Proposed Central
Dublin Bay / WTE Plant ~ CO, Gathering Network Processing Facility (CPF)
(Point of CO, gathering) - (1.35km, 400mm) Location

Figure 2-3 Proposed CO2 Gathering (and Delivery) Network

2.4  The Central Processing Facility (CPF)

2.4.1 Site Location

The selected site is indicated on Figure 2-4 below. This site offers an optimum balance of a range of
considerations as outlined in the CPF Layout Philosophy (Ref. 06).

Figure 2-4 CPF site location indicating jetty and main access to the public road network
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2.4.2 Site Layout

The CPF plot plan layout is shown on Figure 2-5 below. The design considerations in developing this layout
are outlined in the CPF Layout Philosophy (Ref. 06).

Figure 2-5 CPF Layout

Figure 2-6 3D Representation of CPF Layout
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2.5 Jetty and Access Viaduct

The preliminary jetty and access viaduct layout have been developed on the basis of the Marine Design
Philosophy (Ref. 07), Jetty Layout Philosophy (Ref. 08) and Preliminary Jetty Design (Ref. 09). Figure 2-7
below indicates the main features of the jetty.

— T — v : S —
— 0; _ o - — o g&{g‘ Bank.\1 9 = S
4 P e v 25 DR . = R M Ol
=6 R ST s % G- a9
Indicative Area to be Dredge to
-10.0m Chart Datum
M a i ned depth
DERLIN HARBOUR Refer to drawing SK02 for
For Access Viaduct details Indicative Jetty Head Layout
refer to drawing SK04
6g FILR|3s, r ; p Ve N 4 &

===l _NOQ12-""35°9%"3 4~ \ 73 =5

/ P F | C.-': 2 & o } — =
F = O ———— 0; Os

0+ R R T 50‘ 0 0
— 3 T e
d GRIEAT i S‘GUTH

. Sluice-House
1I|Ilﬂla'ﬂ

Refer to Drawing
\ C-SK02 for Section A-A

Figure 2-7 Preliminary Jetty Layout

2.6 Ancillary Works

The Preliminary Project Execution Plan (Ref. 03) describes various aspects of the project that will be ancillary
to the main works and temporary in nature. The main such elements of relevance to the PSDP Report are
outlined briefly below.

These elements of the project are very significant in the context of construction safety. They are also an
integral part of the project in the context of its environmental assessment and relevant statutory planning/
consents. The design of these works, including site selection will be carried out at FEED stage.

2.6.1 Main Site Office and Compound

The location of the primary site office and laydown compound will be a significant consideration for the project.
Ideally the office and compound would be located as close as possible to the project site and would provide
sufficient office space and laydown area to both accommodate the expected workforce and enable storage of
materials close to the site.

2.6.2 Off-Site Storage Depot(s)

Nearby off site storage will facilitate smooth deliveries and ensure that these do not impact on the main project
construction site. Therefore, additional space for off-site storage of materials, plant and equipment should be
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examined during the project FEED stage. ldeally this area would be as close as possible to the main site office
and compound.

2.6.3 Prefabrication Yard(s)

For reasons of safety, quality and efficiency, construction of this project is expected to involve a significant
amount of prefabrication (in particular, the pipe racks at the CPF and jetty). Suitable locations for a
prefabrication yard should be explored during the Project FEED stage.

2.7 Relevant Adjoining Land uses

2.7.1 Existing

The main project site including the CPF is located at Dublin Port, a largely industrial area within a busy urban
area. The project site is situated adjacent to the extensive ESB power generation area which includes the
existing Poolbeg CCGT power station and the now decommissioned Pigeon House generating station. The
area has a number of electricity substations, high voltage electricity infrastructure and many high voltage power
cables. The main power cables in the area are indicated on the constraints mapping (Ref. 10).

A high pressure gas transmission above ground installation (Poolbeg AGI), which supplies gas to the power
station, is located less than 100m to the west of the CPF site. Approximately 100m to the north and east of
the CPF site is the National Oil Reserve Agency (NORA) oil storage depot. Other notable industry in the
nearby surroundings of the CPF site are the Ringsend Waste Water Treatment Plant (approximately 500m to
the west) and Ecocem Ireland (approximately 900m to the west). The Covanta Dublin Waste to Energy plant
is approximately 900m to the west, and the ESB Dublin Bay Power Plant is approximately 1,250m to the west.
All of these premises are busy industrial locations and must be considered during each stage of design.

Dublin Port is a busy marine environment and construction activities within the harbour will need to be
coordinated with all relevant authorities. The Port itself is well frequented by both container ships and
passenger vessels.

The site of the CPF is adjacent to the Great South Wall and Irishtown Nature Reserve which are both popular
amenities for walkers. Playing fields are located in Sean Moore Park approximately 2km to the west which is
also the home of the Clan na Gael GAA Club. Irishtown Stadium (athletics) and more playing fields / pitches
are located approximately 2.2km to the west.

Apart from the above, the land use of the surrounding hinterland is predominantly residential and commercial.
The site lies on the outskirts of Dublin City Centre, with the nearest residential areas being Ringsend, Irishtown
and Sandymount to the west and south west which are all densely populated.

2.7.2 Future

2.7.2.1 Carbon Capture Facilities

The Ervia CCS project will collect conditioned CO2 from emitters at Dublin Port. While the design and
construction of the carbon capture facilities at Dublin Port are outside the scope of this Pre-FEED study, it
should be noted that it is likely that these facilities will be planned and built in parallel. The envisaged locations
of future carbon capture facilities are indicated in the Pipeline Design Philosophy (Ref. 04) and Field
Architecture Mapping (Ref. 05).

It will be noted that the construction of carbon capture infrastructure will be similar in scale and complexity to
the CPF and will required similar construction compounds etc. Ongoing and regular coordination between the
designers of both projects will necessary.

2.7.2.2 75MW Power Generating Installation

A 75 MW capacity gas fired turbine generator is planned by ESB to the south west of the existing Poolbeg
Power station and adjacent to the envisaged location of the electrical grid connection for the CPF. This
development received planning permission in 2021 and it is expected to be complete prior to the construction
of the Ervia CCS project.

MDE1234-RPS-07-DX-RP-Z-0002 | Ervia CCS pre-feed study | S3 P01 | 08 July 2022
rpsgroup.com Page 8



PSDP Report — Dublin

2.7.2.3 75MW Battery Installation

A 75 MW capacity battery storage system facility is planned by ESB adjacent to the existing Poolbeg Power
station. This development received planning permission in 2021 and it is expected to be complete prior to the
construction of the Ervia CCS project.

2.7.2.4 Residential Development

A large multi-storey residential and commercial development, located approximately 1.8km to the west of the
CPF site on the former Irish Glass site was granted planning permission in 2022. It is anticipated that this
development will be built in stages and will be still under construction or potentially complete by the time
construction would start on the Ervia CCS project.

2.7.2.5 District Heating

Dublin City Council will build a district heating network which will use heat from the Dublin Waste to Energy
plant operated by Covanta. Twin district heating mains (approximately 500mm — 600mm in diameter) will be
constructed from the waste to energy plant to the city via the new residential and commercial development on
the former Irish Glass site. The district heating development will also include the construction of a peak /
reserve load boiler and or heat storage facility at some point on the network close to the waste to energy plant.
These works will still be under construction or potentially complete by the time construction would start on the
Ervia CCS project.

2.8 Known Existing Utilities

The main existing electricity and gas utilities are indicated on constraints mapping (Ref. 10).

A detailed review of available utility information and site surveys / investigations where necessary will take
place during FEED.

2.9 Estimated Timescale of Project

It is estimated that the construction phase of the project would have a duration of approximately 27 months.
A Project Execution Schedule is included in the Preliminary Project Execution Plan (Ref. 03).

The Project Execution Schedule will be developed further during FEED and for the construction stage.
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3 INFORMATION ON THE PRESENCE OF PARTICULAR
RISKS TO THE SAFETY, HEALTH AND WELFARE OF
PERSONS AT WORK

Particular Risks are listed in Schedule 1 of the Construction Regulations (Ref. 01) and must be considered by
designers. The following sections consider what Particular Risks are expected to be relevant to the Ervia CCS
Project.

In describing these risks, it is assumed that at the construction stage, the Contractor’'s Safety Statement will
deal with the normal hazards arising from their particular type of construction work. It is also assumed that as
a minimum, Safe Systems of Work are developed for all construction activities and the Contractor will fully
execute their responsibilities in accordance with the Construction Regulations.

3.1 “Work which puts Persons at Work at Risk of Falling from a Height,
Burial under Earthfalls, or Engulfment in Swampland, where the
Risk is Particularly Aggravated by the Nature of the Work or
Processes used or by the environment at the Place of Work or
Construction Site”

Examples where these risks will be present include:

e Pipeline: Itis envisaged that conventional trenched construction will be used generally, with potential
for trenchless construction in areas that are particularly constrained due to e.g. other services.

e CPF: There will be many areas within the CPF where working at height will be an important
consideration during the construction and operational stages. In particular, the pipe rack and storage
spheres will involve assembly of large and heavy components at heights of over 10m.

e Jetty: As outlined for the CPF, but also with the additional consideration of marine / working over water
context.

3.2 “Work which Puts Persons at Work at Risk from Chemical or
Biological Substance Constituting a Particular Danger to the
Safety and Health of Such Persons or Involving a Legal
Requirement for Health Monitoring”

Specific chemical hazards identified are as follows:

e Carbon Dioxide (CO3): There are three main mechanisms through which CO:2 poses a threat to life:

o Thefirstand most common mechanism is through asphyxiation. As COz: is released, it reduces
the oxygen concentration of the air to dangerous levels but even at lower concentrations, CO2
can cause headaches, dizziness, confusion and loss of consciousness.

At concentrations of 40,000ppm, CO: is immediately dangerous to life and health.

o The second mechanism is through cryogenic burns from direct impingement of personnel from
a COq release.

o The third risk is of Boiling Liquid Expanding Vapour Explosion (BLEVE). This could potentially
occur if a liquid COz2 storage vessel were to be severely damaged and heated causing rapid
loss of containment and evaporation of the storage vessel contents, leading to an explosion.
While this risk may be more associated with flammable products like LNG, it is a risk for liquid
CO:a.

e Anhydrous Ammonia (NHa):

o Used as refrigerant within liqguefaction process equipment and vessels.

o High health hazard. Corrosive to skin, eyes and lungs.

o Exposure to 300ppm is immediately dangerous to life and health.

o Flammable at concentrations of 15% - 28% by volume in air
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3.2.1

o Boils at -33°C at atmospheric pressure. Risk of explosion if exposed to heat or released where
there is a source of ignition.
Paints / Coatings.
o High health hazard. Irritant. Poisonous if ingested. Potentially carcinogenic.
o Potentially flammable depending on content of volatile organic hydrocarbons.
Fuels, oils and lubricants.
o High health hazard. Irritant. Poisonous if ingested. Potentially carcinogenic.
o Flammable.
Sections of the CPF site have been reclaimed. Therefore, there may be contaminated soils at the
CPF site e.g. containing oils / asbestos (see Section 3.11.7) / sharps / other.

Biological Hazards

Biological risks that could be present in this location include:

3.3

3.4

3.5

Vermin and associated faeces and urine. In particular, there is a risk of Weil’s Disease which is spread
by vermin.

Stagnant water, grey water and foul water. In particular, there is a risk of Legionnaire’s Disease from
stagnant water.

“Working with lonising Radiation Requiring the Designation of
Controlled or Supervised Areas such as Defined in Article 20 of
Directive 96/29/Euratom”

Radiography (normally X-Ray): Used for Welding. Risk to personnel on site or passing public being
exposed to radiation scatter from the testing.

“Work Near High Voltage Power Lines and Underground Cables”
(1KV and Upwards)

There are existing overhead power lines and buried power cables along the routes of the CO:2
gathering network and within close proximity to the central Processing Facility which is located
adjacent to a power station.

The works will involve the construction of new high voltage power lines / cables (110kV or 220kV) to
the CPF site and to the jetty (see also Ref. 11).

“Works Exposing Persons at Work to the Risk of Drowning”

The construction of the jetty will involve extensive marine based construction work. Installation of pipe
racks, loading arms and jetty control room will all involve work adjacent to water.

Construction work in marine areas will be particularly affected by wind, waves and tidal factors.

“Work on wells, underground earthworks and tunnels”

Trenchless construction may be used where the CO:2 gathering network crosses public roads.
Other underground earthworks or wells are not envisaged at Pre-FEED.

“Work carried out by divers at work having a system of air supply”

There is potential for work by divers during the construction of the jetty. However, at Pre-FEED stage,
it is considered that any work of this nature may only be required to inspect the works in exceptional
circumstances.
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3.8 “Work carried out in a caisson with a compressed atmosphere”

e The jetty is designed as a piled structure which will be built from floating marine platform. At Pre-
FEED stage, the use of a caisson for construction is not envisaged in any scenario.

3.9 “Work involving the use of explosives”

It is not envisaged that explosives will be used for any aspect of construction.

3.10 “Work Involving the Assembly or Dismantling of Heavy
Prefabricated Components”

Large and heavy prefabricated equipment and components will be used / installed at all locations of the works.
The main items / activities in this regard are:

= Pipeline: Conventional pipeline construction involves assembly of large and heavy components.

= CPF: lItis envisaged that much of the CPF will be pre-fabricated and brought to site by road or sea.
Some pre-fabricated components will be very large and require specialist plant and equipment to
transport and install. Pre-fabrication will facilitate safer construction but will require special
consideration during design and construction stages due to the envisaged size and weight of some
pre-fabricated components.

= Jetty: As for the CPF with the additional consideration of marine / working over water context.

3.11 Other Risks

3.11.1 Work on or near transmission gas pipelines and installations
e The CO:2 gathering network crosses a number of gas transmission pipelines (see Ref. 10).
3.11.2 Hot Works
The project will involve hot works in all locations including fabrication yards.
3.11.3 Traffic

e The main access to the project sites will be by public roads where there is an ongoing risk from
interaction with other road users.

e There will be a number of locations where the CO2 gathering network will cross public roads.

e The jetty construction works will take place in Dublin Port where there will be a risk of interactions with
marine traffic.

e During the testing and commissioning stage, there is a risk that a CO:2 leak could cross a public road
(Ref. 12). The key risk is considered to be pedestrians / cyclists. However, users of vehicles may
also be at risk if the extent of the CO2 plume was large or if the vehicles were to stop.

3.11.4 Noise

e There will be impacts from construction noise. The nature and level of noise impacts and associated
safety risk will need to be assessed during FEED when vendor information is available and
construction methodologies become clear.

e The liquefaction compressors at the CPF are expected to be the primary source of noise from the
CPF. The project design includes 10No. of these located within a cladded building. Special
consideration will need to be given to this for the operation and maintenance phase of the project.
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3.11.5 Wind

e The location of the CPF adjacent to the foreshore on the southern side of the Poolbeg peninsula and
the jetty to the eastern end of Dublin Port, where it is relatively exposed, can be expected to be subject
to high winds periodically. High winds will therefore require special consideration for this project,
particularly in relation to the CPF and jetty. It should be noted that construction of the CPF and jetty
will require the use of cranes for a large amount of the works. It is expected that there will be many
lifts of large pre-fabricated components.

3.11.6 Confined Spaces

e The project design has sought to avoid locations where CO2 could gather and become a safety risk
(see Ref. 06). However, the following locations in the CPF are below ground level and will require
special consideration in this regard:

o The design incorporates a surface water attenuation lagoon that may be open or covered. It
must be below ground level in order to function. Man holes within the surface water drainage
network could also become filled with CO..

o Electricity ‘main incomer’ cables crossing from the switchgear room to the MCC room in the
Central Control Room building may be laid within subsurface ducting / channels. There may
also be a culvert crossing for MV cables from the MCC to the main MV loads on the site.

e The Liquid CO: storage spheres will be built on-site from pre-fabricated formed steel plates. These
locations should be considered as potential confined spaces.

3.11.7 Asbestos

e |t is not envisaged that asbestos will be encountered on this project. However, it is noted that the
selected site for the CPF is a ‘brownfield’ site that was reclaimed from the sea. There is therefore a
therefore a risk of encountering asbestos on the site which will need to be investigated during FEED
and at the construction stage.

3.11.8 COVID-19

e Although not considered a particular risk in relation to this project, COVID-19 has however become a
common hazard in society, therefore it is listed as a hazard on this project. The spread of COVID-19
and risks associated with becoming infected from COVID-19 will need to be considered and managed
by the Contractor on this project.

3.11.9 Interfaces with Members of the Public

It is anticipated that during the construction stage, a key interface with members of the public will be the public
roads and the Great South Wall. As described in Section 2.7 above, the Ervia CCS project will be located in
an industrial area within a busy urban area on the outskirts of Dublin City Centre.

In general, there are additional safety risks if members of the public (especially children) can inadvertently or
intentionally access construction sites either during working hours or after works. This risk is compounded
when plant, machinery, fuel and/or chemicals are present.
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4

4.1

4.2

42.1

RECOMMENDATIONS / SPECIFIC MEASURES FOR
REDUCING PARTICULAR RISKS

“Work which puts Persons at Work at Risk of Falling from a Height,
Burial under Earthfalls, or Engulfment in Swampland, where the
Risk is Particularly Aggravated by the Nature of the Work or
Processes used or by the environment at the Place of Work or
Construction Site”

Excavations shall be carried out in accordance with the Safety, Health and Welfare at Work
(Construction) Regulations 2013 (as amended) and relevant guidance on excavations provided by the
HSA (Ref. 13). All excavations shall be assessed and appropriate protection against collapse and
falling materials shall be put in place, as outlined in the above documents

Protection against falling into excavations shall be provided, by means of effective and appropriately
placed and secured barriers or other suitable means. Priority shall be given, in line with the General
Principles of Prevention, to collective protection methods.

Where permanent work platforms are not provided, or where such platforms do not offer adequate
protection against the risk of falling, appropriate access equipment and fall prevention/protection
equipment shall be provided and personnel shall be competent in their use, in accordance with the
requirements of the Safety, Health and Welfare at Work (General Applications) Regulations 2007 (as
amended).

All work at height including, but not limited to, work from ladders, stepladders, mobile elevated work
platforms (MEWPs) and mobile scaffold towers, shall be carried out under a GNI Safe System of Work
permit.

Any scaffolding used must be designed, erected, secured, maintained and dismantled by competent
qualified persons and be in accordance with the Approved Code of Practice for Access and Working
Scaffolds (Ref. 14).

Method statements and Risk assessments are to be provided and reviewed by safety personnel before
the start of the work activity. These must be task specific assessments.

“Work which Puts Persons at Work at Risk from Chemical or
Biological Substance Constituting a Particular Danger to the
Safety and Health of Such Persons or Involving a Legal
Requirement for Health Monitoring”

Chemical Hazards

Site-specific safety statements shall highlight contractor risk assessments in respect of all works
involving chemicals.

Personnel working in the vicinity of anhydrous ammonia must wear appropriate PPE including full face
respirator.

Method statements shall govern all works involving chemicals. Method statements are to be submitted
to the PSCS, and are subject to review, prior to the commencement of the work activity.

The PSCS must comply with the Safety Health & Welfare at Work (Chemical Agents) Regulations
2001 (S.I. 619) (Ref. 15).

Material Safety Data Sheets for all chemicals to be used must be provided to the PSCS who shall
issue them to the PSDP for inclusion in the safety file.

Site investigation and Waste Acceptance Criteria (WAC) testing where contaminated ground is
anticipated or encountered.
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4.2.2

4.3

4.4

4.5

Biological Hazards

Site-specific safety statements shall highlight contractor risk assessments in respect of all works
involving contact with biological risks.

Method statements shall govern all works involving biological risks. Method statements are to be
submitted to the PSCS and PSDP, and are subject to review, prior to the commencement of the work
activity.

“Working with lonising Radiation Requiring the Designation of
Controlled or Supervised Areas such as Defined in Article 20 of
Directive 96/29/Euratom”

Where technically feasible, Ultrasonic Testing (UT) (or other non-ionising methods) to be used for non-
destructive testing of welded joints.

Only qualified / certified personnel may carry out radiography and a Method Statement must be
provided to the PSCS before work takes place.

The PSCS should ensure that all X-raying of welds is carried out in a safe manner with protection
provided so as to contain the radiation.

All X-raying of welds is to take place outside working hours or unless the mandatory specific
requirement for non-classified personnel is complied with so as to minimise the possibility of others
being exposed during testing.

Suitable controls shall be put in place to ensure others are not exposed during testing. These controls
must be in place BEFORE X-raying activities start.

“Work Near High Voltage Power Lines and Underground Cables”
(1KV and Upwards)

Surveys of existing high voltage lines and underground cables shall be carried out during FEED.
The Contractor shall follow the requirements of the Safety, Health and Welfare at Work (General
Applications) Regulations 2007 (as amended) in relation to overhead power lines. Prior to any works
in the vicinity of overhead power lines the Contractor shall make contact with the ESB and operate to
those conditions set out by the ESB. The Contractor will comply with the following documents:
o Code of Practice for Avoiding Danger from Overhead Electricity Lines, ESB / Health & Safety
Authority (2019) (Ref. 16).
o Code of Practice for Avoiding Danger from Underground Services, Health and Safety
Authority, 2010 (2016 update) (Ref. 17).

“Works Exposing Persons at Work to the Risk of Drowning”

Site-specific safety statements shall highlight the need for specific contractor risk assessments in
respect of all works involving working above or on water and associated risks, especially considering
the marine factors of wind, wave and tide.

Method statements, taking into account relevant guidance from the HSA, shall govern all works
involving working above water. Method statements are to be submitted to the PSCS, and are subject
to review, prior to the commencement of the work activity.
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4.6 “Work on wells, underground earthworks and tunnels”

e The Contractor will comply with relevant good H&S practice in relation to trenchless construction
operations including for example,
o IGEM/TD/28 Edition 2 (Ref. 18)
o BS6164:2011 Code of Practice for Health and Safety in Tunneling in the Construction Industry
(Ref. 19)
o Other relevant guidance documents published by the Pipe Jacking Association.
e Specialist contractors will be employed and work under their approved method statements.

4.7 “Work carried out by divers at work having a system of air supply”
e Not envisaged. Revisit during FEED if required.

4.8 “Work carried out in a caisson with a compressed atmosphere”
e Not envisaged. Revisit during FEED if required.

4.9 “Work involving the use of explosives”

e Not envisaged. Revisit during FEED if required.

4.10 “Work Involving the Assembly or Dismantling of Heavy
Prefabricated Components”

e The optimum size of pre-fabricated components shall be determined at the detailed design stage
having regard to safety.
e The Contractor will comply with relevant good H&S practice on-site.

e For all heavy prefabricated components that need to be lifted for assembly / dismantling, detailed lift
plans should be provided in good time, ahead of envisaged lifting activities.

e Lifting equipment / machinery shall be used in the first instance where this is practicable. Where
relevant, suitable Manual Handling training should be completed by staff.

4.11 Other Risks

4.11.1 Work on or near transmission gas pipelines and Installations

e All works adjacent to natural gas infrastructure must be carried out under the supervision of GNI
Operations Department.

4.11.2 Hot Works

e All works must be carried out under permit by competent personnel.
e Relevant guidelines to be followed e.g. HSE ‘Safety in gas welding, cutting and similar processes’
(Ref. 20)

4.11.3 Traffic

e A safe traffic management system will be put in place by the PSCS to ensure safe access and egress
from all sites. Chapter 8 of the Traffic Signs Manual, Temporary Traffic Measures and Signs for
Roadworks (2019) (Ref. 21) should be adhered to.

MDE1234-RPS-07-DX-RP-Z-0002 | Ervia CCS pre-feed study | S3 P01 | 08 July 2022
rpsgroup.com Page 16



PSDP Report — Dublin

e  Suitable barriers will be erected where required to protect members of the public from hazards on the
building site.

e  The contractor shall ensure a project specific traffic management plan is created and agreed with Ervia
prior to works commencing. General mitigation measures to be implemented include:

Site vehicles must have reversing tones and flashing orange beacons.

Roll over protection must be fitted to site dumpers and other applicable machines.

Personnel must wear high visibility clothing at all times when on site.

Speeds must be kept to a minimum on site.

Pedestrians and site vehicles shall be segregated where practicable.

Drivers must be in possession of the relevant SOLAS CSCS cards if applicable for teleporters,
180 and 360 excavators, site dumpers, cranes etc.

o Mud / dirt must be removed from vehicles prior to leaving site to minimise mud / dirt / debris
on the public road.

O O O O O O

e All marine traffic will comply with the requirements of the Dublin Port Harbour Master.

e During the testing and commissioning stage, in case there is a leak of CO2 that crosses the public road,
the Contractor will monitor for CO2 and restrict road access if necessary on the basis of a risk assessment.
It is considered that this risk is greatest for pedestrians / cyclists or vehicles which might stop for whatever
reason.

4.11.4 Noise

e The PSCS must ensure necessary precautions are taken to ensure the safety of operatives and the public
from noise generated by the construction activities and also to ensure the noise emissions arising from
the construction work will not exceed the allowable limits.

e  The Contractor will comply with relevant good H&S practice on-site, any planning conditions that may be
applied by Dublin County Council and any other commitments in this regard made by GNI.

e  Measures for avoiding or minimising noise during the operation of the site will be explored fully during the
detailed design phase. Examples of potentially suitable measures in this regard include:

o Consideration of the noise output of plant / equipment during the selection process at detailed
design.

o Housing plant within suitably cladded buildings to minimise the propagation of noise beyond
the site boundaries.

o Internal design of buildings for housing plant to interrupt and absorb noise.
Fitting of acoustic enclosures to plant / equipment where this is feasible.

4.11.5 Wind

e  Consideration of the potential impacts of high wind during the construction and operation stages during
the detailed design process.

4.11.6 Confined Spaces

e Review of potential confined spaces during the detailed design process having regard to construction and
operation phases with the view to removing these or adding specific measures to reduce the risk.

e  Contractor management shall ensure that the General Principles of the Approved Code of Practice for
Working in Confined Spaces, 2010 (Ref. 22) and the Safety, Health and Welfare at Work (Confined
Space) Regulations, 2001 (Ref. 23) are adhered to throughout the works.

e All personnel involved in the activity i.e. entrant and standby person must have successfully completed
training in confined space entry and rescue techniques. Rescue plans will be required and
communications between the workers and emergency services considered.
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4.11.7 Asbestos

e Carry out a desktop and site survey during detailed design to establish if there is likely to be a risk of
ashestos on the project site.

o If asbestos is identified or suspected at survey stage, a further, more extensive survey may be required
to establish the extent of the problem.

e  Consideration to be given to arrange for advance works the removal of ashestos from site by a specialist
contractor prior to the main works commencing.

e  Any material suspected of containing asbestos must be managed in accordance with the requirements of
‘Asbestos-Containing Materials (ACMs) in Workplaces: Practical Guidelines on ACM Management and
Abatement’ (Ref. 24) published by the Health and Safety Authority in Ireland (HSA) and all relevant
national Legislation.

e If asbestos is found on-site at construction stage, the Contractor will immediately notify Ervia
Management and follow the above guidelines.

4.11.8 COVID-19

e  The "Construction Sector C-19 Pandemic Standard Operating Procedures" document (Ref. 25) describes
key control measures required to reduce or eliminate the spread of C-19.

4.11.9 Interfaces with Members of the Public

e Advance warning signs shall be erected to notify the public when approaching the construction work.
Suitable warning signs shall be erected and where necessary give clear and unambiguous directions to
passing members of the public.

e Local access roads must be kept clear with proper traffic management system in place. Suitable and
secure routes shall be provided to ensure the safety of the public and residents from the construction
work activity. Roads are to be cleaned of construction related debris every day.

e  The Contractor will comply with local authority planning constraints in respect of traffic movements and
also have regard to times when local traffic is periodically busy e.g. school opening / closing times, times
of religious services etc.

e  The site shall be securely cordoned off so far as is practicable. Secure fencing shall be erected to prevent
access to the site by members of the public especially children.

e  Signage shall be erected on site entrances and boundaries to warn of site hazards, construction activities
and site PPE requirements. All ongoing works shall be adequately protected with suitable barriers and
identified with appropriate warning signs.

e  Access to the site shall be restricted and a register of visitors is to be kept.
e  The Contractor will comply with relevant good health & safety practice on-site.

e Keys for vehicles or hazardous areas need to be issued through a key management system controlled by
a named person. All potentially dangerous items of plant, equipment and hazardous substances shall be
left in a secure manner when not in use or during out of working hour periods. Kill switches should be
installed.

e All heavy objects shall be laid on the ground or fixed firmly upright so that they cannot fall on workers,
members of the public.

e  Overnight security will be required in some areas.

e Areas shall be provided with temporary lighting if required.
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5 TEMPORARY WORKS

5.1 Anticipated Temporary Works

Note: Not all temporary works require design. This list is provided to anticipate temporary works that are
required on the project in order that the PSDP and PSCS can have a means in place by which design of
temporary works can be coordinated (where relevant).

Table 5-1 Anticipated Temporary Works

Anticipated Temporary Works

(Non-exhaustive list)

Comments

Formwork

A large amount of concrete construction will take place at the
CPF site. Some concrete bases will be required at the pig
launching installation.

Excavation Support

Deep excavations will be required for the construction of the
surface water attenuation lagoon.

Pipeline construction would not typically require excavation
support, with the notable exception of pipeline or road
crossings.

There may be various locations where trench support may be
required.

Temporary Roads

Temporary access roads may be required to navigate pipeline
spread.

Temporary Bridges

Not envisaged.

Temporary Traffic Management

Envisaged everywhere there are interfaces with local public
roads and within the ESB power generation complex.

Special measures will be required for the transport of out of
gauge loads via public roads.

Guard rails and edge protection

All excavations and jetty.

Coverings to holes and voids

As required.

Temporary Foundations

Potentially required for site compounds, logistics yards and pre-
fabrication yards.

Temporary Bracing

Deep excavations.

Erection of complex structures and buildings may require
temporary bracing e.g. liquid CO:2 storage spheres, large pre-
fabricated components.

Mobile Crane Bases

Required for lifting various heavy elements e.g. building steel
work, compressors, vessels, pumps, vaporiser package etc..

Subject to weights and local ground conditions.

Lifting plans

Required for all lifting operations.

Scaffolding (Defined as Temporary

Works in HSA CoP.)

Likely to be required for various stages of construction.

Safe measures for working under/

alongside over electrical cables

Construction in vicinity of 110kV and 220 kV lines and cables.
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(Defined as Temporary Works in
HSA COP)

Provision of Site Services

Temporary supplies envisaged at all locations until permanent
mains supplies can be installed.

Temporary Electrical Supply (as noted
in HSA Construction Regulations
Guidelines)

Temporary power generation is envisaged for the early phase of
construction. However, due to the anticipated duration of the
works, mains connections to all sites are envisaged.

Power for remote sites on pipeline is likely to be met by on-site
Diesel Generators.

Temporary accommodation

May be required for specialist subcontractors.

Site Lighting

Mobile units will be used initially when required until mains
supply has been installed.

Temporary Fuel Storage

Fuel storage shall be away from works area and stored in
bunded tanks.

Plant / machinery refuelling on-site (if necessary) will be via
bunded bowsers in accordance with agreed method statements
and protective measures in place.

Pipeline Protection (for construction
traffic over existing pipes)

Any works in the vicinity of live gas pipework will involve
protection measures e.g. timber / bog-mats.

Travelling / working over existing pipelines will be avoided.

If pipelines must be traversed, this shall be done
perpendicularly to the pipeline wherever possible and only at
designated crossing points.

Working Platforms

Envisaged at various locations.

Gangways (HSA Construction
Regulations Guidelines)

Envisaged at various locations.

Access ladders (as noted in HSA
Construction Regulations Guidelines)

Envisaged at various locations.

Piling Sheet piling potentially required at CPF.
Circular Hollow Steel (CHS) piling is specified in Preliminary
Jetty Design (Ref. 09).

Cofferdams Not envisaged, but possibly required in exceptional

circumstances.

Site Hoarding

Expected to be required at all areas where there is an interface
with the public, for reasons of controlling site access or to
mitigate visual impacts.

Temporary Walkways

Envisaged in various locations.

Additional consideration of working over water will apply to any
temporary walkways that are part of the jetty works.

Stairs — Temporary Access

Envisaged in various locations.
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DESIGNERS RISK ASSESSMENT

eRrvia

SECTION 1: GENERAL DETAILS
Project Title: Ervia CCS pre-FEED Study Design Lead: RPS / Bechtel Date: 08/07/2022
Design of infrastructure required for the
collection, transportation, storage and
loading of CO2 onto ships for export at Dublin
Port, Co. Dublin.

Location Details: Dublin Port, Co. Dublin PSDP/PD: RPS PSCS/PC: TBC
Design DRA Review
Team: Team:

The Ervia Pre-FEED Study involves the design of all the project elements listed below to ‘Pre-FEED’ level:

Project Details: Design Stage: Pre-FEED Revision: S3.P01

CB

Project/W.0. Number: N/A RPS / Bechtel

e  COz2 gathering network serving the following emitters:
e  Dublin Waste-To-Energy Plant
e ESB Dublin Bay Power Station
e Poolbeg Power Station at Dublin Port
e Facilities to compress, cool and liquify that CO2 gas at a Central Processing Facility (CPF) in Dublin Port.
e Vessels for temporarily storing liquid CO:2 prior to exporting / importing.
e Jetty to cater for liquid CO2 transportation vessels with a capacity of up to 15,000m3.

Design Scope / Description:
ORISR eIt o Facilities to load / unload liquid CO:2 onto / off vessels:

what design element you are responsible for. Give
some detail to allow the next designer / contractor

to appreciate your scope. Clearly outline any e Forexport. The liquid CO2 will be exported for permanent storage below the seabed at facilities such as the Northern Lights

interface with concurrent projects or programmes

that are outside scope. project in Norway.

e  All of the supporting infrastructure and ancillary works required for the above facilities (Central Control Room Building, electrical
grid connection, various utilities, civil and structural works etc.).

The Pre-FEED design will be an input to the FEED stage of the project. This Design Risk Assessment is an appendix to the PSDP
Report (MDE1234-RPS-07-DX-RP-Z-0002 PSDP Report — Dublin). It should be read in conjunction with the following detailed reports:

e HAZID Report - Dublin (Document Reference: MDE1234-RPS-05-DX-RP-Z-0001)

e HAZID Close-Out Report — Dublin (Document Reference: MDE1234-RPS-05-DX-RP-Z-0006)
e  Preliminary HAZOP Report — Dublin (Document Reference MDE1234-RPS-05-DX-RP-Z-0004)
e  Preliminary HAZOP Close-Out Report — Dublin (MDE1234-RPS-05-DX-RP-Z-0005)
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DESIGNERS RISK ASSESSMENT

eRrvia

0009)

e Hazard Identification & Risk Assessment Report — Dublin (Document Reference: MDE1234-RPS-05-DX-RP-Z-0002)
e Health & Safety, Security and Environmental (HSSE) Philosophy — Dublin (Document Reference: MDE1234-RPS-01-DX-RP-Z-

The basis for all key project design decisions are summarised in the Final Report (MDE1234-RPS-07-DX-RP-Z-0001), where each if the
relevant design reports / philosophy documents containing further details are also referenced.

SECTION 2: RISK ASSESSMENT
This section outlines Particular Risks identified by the Design Team and must be read in conjunction with ‘Notes for Contractors and End Users using this Risk Assessment’ below.
Hazard/Hazardous

work/activity involving
Particular Risk(s)

Location, System, Task,
Activity
(how/where/why/when
will this hazard/risk be
encountered)

Initial Risk Rating
Probability x
uences = Rating

Conseq

P
(1-5)

C
(1-5)

R
(1-25)

Particular Risks (as defined in Schedule 1 o

Design Controls

During the Engineering Design Process, the following key

controls have been identified by the design team

Residual Risk Rating

Probability x
uences = Rating

Conseq

P
(1-5)

C
(1-5)

R
(1-25)

f the Safety, Health & Welfare at Work (Construction) Regulations (S.l. 291 of 2013)

Risk Relevance:
(Insert V)

Safety
Plan

Safety
File

Work which puts 3 4 2 4

persons at work at risk | Pipeline e Relevant guidelines and best practices to be followed

O_f . . CPF: Many areas e.g. HSA booklet ‘A Guide to Safety in Excavations’.

(i) falling from a height | .1y ging buildings, pipe e Use of appropriate Safe Systems of Work for all

where the risk is . . -

particularly aggravated | "aCKs pipe bridges activities. ) )
by the nature of the Jetty. 12 e  Pre-fabrication of major plant elements within a 8

work or processes controlled environment will reduce risk due to tight

used or by the trol ing in ol

environment at the controls being in place.

place of work or

construction site.

Work which puts 3 4 2 4

persons at work at risk | Pipeline. e Site investigations to identify specific areas where

of _ CPF this risk is present.

(ii) burial under building excavations. 12 14 Geotechnical design to address risk areas including 8 Y X
earthfalls where the Struct & Drai desi £ K

risk is particularly ructures rainage. esign of temporary works.

aggravated by the ¢ Competent contractor using best practice on-site.
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DESIGNERS RISK ASSESSMENT

eRvVia

nature of the work or Appropriate Safe systems of Work to be developed
processes used or by and followed
the environment at the '
place of work or
construction site.
Work which puts
persons at work at risk | Pipeline Where possible, avoid areas where there is a risk of
Of ] CPF (subject to engulfment in ‘swampland’.
(iii) engulfment in confirmation of ground Site investigations to identify specific areas where
swampland, where the diti this risk i t
risk is particularly conditions) is risk is present.
aggravated by the Jetty (in the intertidal 8 Geotechnical design to address risk areas. 8 4
nature of the work or zone where neither Competent contractor using best practice on-site.
processes used orby | a1ine nor terrestrial Appropriate Safe systems of Work to be developed
the environment at the . .
place of work or equipment are designed and followed.
construction site. to operate).
Work which puts All locations: .
persons at work at risk | CO: (gaseous and liquid) Appropriate Safe systems of Work to be developed
from (i) chemical Paints / coatings and followed.
subst_ance constituting | Fuels / Qils / lubricants Minimise extent of on-site painting etc. by e.g.
a particular danger to vanisi . tth tiviti  sit
the safety and health of | CPF: galvanising, carrying out these activities off site
such persons or NHs (Refrigerant) 12 where there can be better controls. 6 v v
involving a legal Contaminated soils Specialist contractor, appropriate safe system of work
requirement for health and appropriate PPE to be used for activities
monitoring. ) .

involving NHs.

Advanced S| with WAC testing.
Work which puts All locations: .
persons at work at risk | Vermin / Weil's Disease Appropriate Safe systems of Work to be developed
from (ii) biological Contaminated water / and followed.
substance constituting | Legionnaire’s Disease
a particular danger to Covid 19 v v
the safety and health of 12 6
such persons or
involving a legal
requirement for health
monitoring.
Working with ionizing All locations.
radiation requiring the 15 Appropriate Safe systems of Work to be developed 4 v v
designation of and followed.
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DESIGNERS RISK ASSESSMENT

eRvVia

controlled or Use alternative non destructive testing methods (non-
supervised areas such . . .
as defined in Article 20 ionising) if appropriate.
of Directive
96/29/Euratom.
Work Near High All locations
Voltage Power Lines Relevant HSA and ESB guidelines for working on
and Underground overhead and buried cables to be followed.
Cables (1kV and 16 Appropriate Safe systems of Work to be developed 8 v v
upwards)
and followed.
Work exposing CPF
persons at work to the | Jetty Safe systems of Work to be developed and followed
risk of drowning Transportation of pre- for all areas where there is a risk of falling into water
fgbricated elements to 12 and drowning. 8 v v
site by sea.
Marine site investigations
Works on wells, Pipeline (potentially
underground trenchless road Appropriate Safe systems of Work to be developed
earthworks, and crossings). 12 and followed. 8 v v
tunnels
Work carried out by Jetty: Not envisaged, but . . ) o
divers at work having a | possible if piled structure Not envisaged, but if required, specialist contractor
system of air supply needs to be inspected with necessary competence and experience to be
below water line. used
4 : 4 v
Appropriate Safe systems of Work to be developed
and followed.
Work carried out in a Not envisaged. .
Caisson with a Not envisaged.
Compressed Air 0 0 v
Atmosphere
Work involving the use | Not envisaged.
of explosives 0 Not envisaged. 0 4
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DESIGNERS RISK ASSESSMENT

eRvVia

Work involving the All locations.
assembly or Detailed design of element sizes, lift plans and
dismantling of heavy Note: It is anticipated transportation plans to be developed by EPC
prefabricated that some prefabricated Contractor
ts. | ts will b ' v
components Ie;regn;e:nz Vv\\lllill neeggry 16 Appropriate Safe systems of Work to be developed 12
specialised transport and and followed.
handling.
Other Risks
Hot Works All locations.
Welding and cutting. Relevant guidelines to be followed e.g. HSE ‘Safety
in gas welding, cutting and similar processes’
9 Appropriate Safe systems of Work to be developed 6 v
and followed under permit to work.
Traffic The main project
interfaces will be at: Trenchless construction to be considered during
The access to the CPF FEED.
:geagf; glr?eelloen HB‘;lr"]ii Works to be carried out in accordance with Chapter 8
Road Y of the Traffic Signs Manual, Temporary Traffic
All locations where the Measures and Signs for Roadworks (2019).
pipelines cross public 16 Appropriate Safe systems of Work to be developed 8 v
roads. o and followed.
Any off-site site . i . . .
compounds / logistics Marine traffic to comply with requirements of Dublin
yards / pre-fabrication Port Harbour Master.
yards.
Members of the Public | All locations.
Risk from entry to site. Access to construction sites to be restricted.
Site to be kept secure at all times (24/7).
Potential risks to members of the public to be further
15 reduced by good site management e.g. ensuring that 6 4
any plant / equipment is made immobile overnight, all
chemicals etc. are safely locked away when not in
use.
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DESIGNERS RISK ASSESSMENT

eRvVia

Noise Construction noise is
expected to be typical for Detailed design to consider installation of temporary
large infrastructure. sound barriers to mitigate environmental and noise
At the operational stage impacts from the site(s).
it is expected that the ’ Appropriate Safe systems of Work to be developed
compressor units will be a and followed.
very significant source of 12 Design of noise emitting equipment e.g. 4 v v
noise. compressors, to consider noise outputs and
incorporate sound proofing measures where levels
are a risk to the health of operatives or nuisance to
the public.
Confined Spaces Typical for any large
construction project. Appropriate Safe systems of Work to be developed
and followed.
CO:z is heavier than air.
At the operational stage, 12 8 v v
any locations where it
could gather may be a
risk to operator health.
Asbestos The site of the CPF is on
made ground. Thereis a Survey by competent asbestos specialist to identify
risk th_ajt demolition waste any potential asbestos on-site.
gznt?églgr?tasbestos may Asbestos specialist to be available during the
P ' construction stage to provide expert input if
suspected material containing asbestos is found
during site clearance / excavation works.
9 Material suspected of containing asbestos to be 4 v v
managed in accordance with ‘Asbestos-Containing
Materials (ACMs) in Workplaces: Practical
Guidelines on ACM Management and Abatement’
Appropriate Safe systems of Work to be developed
and followed.
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DESIGNERS RISK ASSESSMENT

SECTION 3: DESIGN CONSIDERATIONS

eRrvia

This section outlines information that the Designer has deemed important to highlight regarding, design assumptions, future designers or future maintenance requirements etc..

Category
Selection of
CPF Site
Location

Description

This CPF site will need to be reviewed at FEED stage, which will include liaison with the relevant
landowner (ESB) and consideration of how compatible this location will be with the envisaged future
carbon capture facility at Dublin Port.

Responsible

Ervia

Further Information
The selected site and overall layout of the
CPF is outlined in the CPF Layout
Philosophy (MDE1234-RPS-01-DX-RP-Z-
0019).

Selection of
Pipeline
Routes

The pipeline routes, and in particular locations of pig launching / receiving sites will need to be
reviewed at FEED stage, which will include liaison with the relevant landowner(s). Consideration of
how compatible these locations will be with the envisaged future carbon capture facilities at Dublin
Port.

FEED Contractor

The selected routes for the CO2 gathering
network is outlined in the Pipeline Design
Philosophy (MDE1234-RPS-01-DX-RP-Z-
0005).

Selection of
Jetty
Location

The site and configuration of the jetty has been selected having regard to the preferred CPF site and
initial liaison with Dublin Port.

FEED Contractor

Jetty Layout Philosophy (MDE1234-RPS-04-
DX-RP-Z-0007)

Selection of
Refrigerant

Based on cost considerations (capital and operating) external refrigeration has been selected. For
external refrigeration anhydrous ammonia (NH3) is selected because of following reasons:

1. It has low capital and operating cost

2. Ammonia has high energy efficiency.

3. Better heat transfer therefore allows for equipment with lower heat transfer area. High latent heat
of vaporisation.

4. Cost of ammonia is relatively low

5. Ammonia has zero global warming and zero ozone depletion potential. Propane has global
warming potential of 3.3 and ethane has 6.

6. Ammonia is toxic but it has characteristic odour which can be detected even in small
concentrations. It is being considered as a green fuel option.

7. It is less flammable.

FEED Contractor

MDE1234-RPS-07-DX-RP-Z-0001
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DESIGNERS RISK ASSESSMENT

eRrvia

Document Control:

DRA VERSION HISTORY DRA SIGN-OFF

Rev Date Reason For Issue H Issuer  Checker Role Signature ‘ Date ‘ Revision

S3 P01 | 08/07/2022 For Ervia Review CB BC

Design Engineer

Planning Engineer

Safety Systems
Engineer
Environmental
Engineer

Eng. Design
Manager

(Only where mitigated
risk remains high)

Standard Notes for Designers, Contractors and End Users using this Risk Assessment:

e The design risk assessment is non exhaustive, it does not provide information; that a competent contractor is expected to know, that is available in codes of
practice and industry standard guidance.

o This Risk Assessment must be used in conjunction with the Risk Matrix, consequence and probability criteria, contained GNI HSQE/PR/105, Safety Hazard
Identification and Risk Assessment Procedure, Rev 1, Dated November 2019.

o Designers have taken account of the Principles of Prevention during Engineering Design Process, and this Design Risk Assessment has been completed from
information available to the designers at the relevant stage of the project identified in Section 1.

o Risks identified in this DRA denoted ‘Safety Plan’ are to be managed at Construction through the Construction Safety and Health Plan
Risks identified in this DRA denoted ‘Safety File’ are to be managed during End-Use through the Safety File
FEED Designer(s) / Contractor(s) must take account of residual risk (i.e. remaining risk identified above) and all relevant Ervia Policies, Procedures and
Specifications the information provided in the PSDP Report, their statutory duty and relevant best practice.

o This design risk assessment is not a substitute for Designers or Contractors completing their own assessment of design / construction risk.
Contractors and End Users are required to liaise with Ervia if this risk assessment does not reflect the situation on the site and/or if a design deviation is
required.
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