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1. Introduction

The Environment Agency have provided comments with regards the Viking CCS Flood Risk Assessment (FRA) in the
Statement of Common Ground which include the following:

“Table 15: The level of flood risk is unclear as this paragraph states average breach depths rather than potential
maximum breach depths (2006 0.5% and 0.1% breach maximum depths are greater), and

Table 18: Climate change: the level of flood risk is unclear as this paragraph states average breach depths rather than
potential maximum breach depths (2006 0.5% and 0.1% breach maximum depths are greater)”.

Following further discussions with the Environment Agency on 7" March 2024 it was agreed that AECOM would provide
further details as to how the breach flood depths for the current day and climate change scenarios have been derived to
inform the FRA.

This technical note outlines the methodology used to establish the use of average maximum flood depths across the
sites rather than the maximum breach flood water depths within the sites.

2. Environment Agency Breach Water Depths

In June 2023 the Environment Agency, as part of an additional data request from AECOM, provided the breach flood
water depth modelling outputs from the 2010 Northern Area Tidal Modelling Study for the Immingham and Theddlethorpe
Facility locations. The breach flood water depths were compared against ground levels for the same areas from the
Digital Terrain Model (DTM).

The modelled breach flood depths for the Yr 2115 in the 2010 Northern Area Tidal Modelling Study are based on the
current standard of protection provided by the tidal flood defences. No allowance has been included for the raising of the
flood defences in line with climate change.

3. Breach Water Depth Analysis

The DTM used in the EA breach model is on a coarse grid and not directly comparable to the current LIDAR DTM for the
site. It has therefore not been possible to derive the maximum flood levels at the sites. Undulations in the underlying
DTM mean that in some places the modelled flood depth is artificially high and not representative of the typical maximum
flood depth at the sites.

Analysis of the breach flood water depth modelling output indicated that the maximum flood depths in the 2010 Northern
Area Tidal Modelling Study were generated in the areas of lowest topography within the site boundaries. The proposed
Sites for the proposed Facilities are generally flat, therefore small areas of low topography were generating artificially
high flood depths when applied to the average site topographic level and were therefore not representative of breach
flood water levels across the site.

Figure 3-1 shows how the maximum flood depth, when applied to the average site level can overestimate the breach
flood water level.



Transmittal/Technical Note
Technical Note

Figure 3-1. Application of the Maximum Flood Depth (lllustrative purposes only)
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Average (maximum) breach flood depths were therefore calculated for the modelled present day (2006) and climate
change (2115) scenarios.

3.1 Immingham Facility

The proposed Immingham Facility is located at the northern end of the Scheme on an area of disused land to the south
of the VPI Immingham site. The existing land comprises a gravelled area with a sparse vegetation covering Ground
levels within the Immingham Facility site range from a minimum of 2.45m AOD towards the east to a maximum of 5.48m
AOD along the site periphery to the west in proximity to the railway embankment. The site therefore generally slopes
from west to east.
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Figure 3-2. Maximum Flood Depths 0.5% AEP Breach Model — Immingham Facility (based on original DCO Site
boundary)
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Table 3.1 Flood Depth Statistics for Immingham

Breach Event Scenario Average Ground Level Minimum Depth Average Depth Maximum Depth
(m AOD) (m) (m) (m)
Immingham Breach 200 3.294 0.398 1.517 2.013
Immingham Breach 1000 0.530 1.812 2.309
Immingham Breach 200CC 1.071 3.033 3.534
Immingham Breach 1000 CC 1.168 3.253 3.755

Error! Reference source not found. shows that the majority of flooding at the Immingham Facility for a 0.5% AEP
breach flood event has a depth between 1.5m — 1.75m and a smaller area has a depth between 1.75m — 2.0m, with
small isolated areas outside this range. The other events show a similar pattern, with the range between minimum and
maximum depth across the site dependent on the underlying topography as is expected the breach flood level (MAOD)
will be reasonably consistent across the site.

The calculated average depth was validated for the 0.1% AEP climate change event by checking against the flood
depths at locations across the site highlighted in yellow in Figure 3-3 as shown in Table 3.3. Whilst there is a range of
modelled depths the approximate equivalent water level is similar across the site, ranging from 6.2 to 6.3 mMAOD. The
equivalent derived flood level using the average depth is similar, and slightly higher, and thus the average depth provides
a suitable basis to inform mitigation for the scheme and the required facility levels in relation to existing ground levels.
Specific design levels will be derived during later stages of design when the building positions have been fixed.

Table 3.3 Flood Depth Checks - Immingham

Point location Modelled Depth (m) Model Ground Level Derived approximate
(mAQOD) water level (MAOD)

13143 2.69 3.61 6.3

12899 3.47 2.74 6.2

11815 3.02 3.32 6.3

11667 3.47 2.78 6.3

11522 3.45 2.85 6.3

11622 3.56 2.64 6.2

11600 3.49 2.74 6.2

Average 3.25 3.29 6.5

AECOM
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Figure 3-3. Flood depth validation points (Based on Original DCO Site Boundary)

3.2 Theddlethorpe Facility

There are currently two options for locating the Theddlethorpe Facility. Further details are provided below.

3.2.1 Theddlethorpe Facility — Option 1

The first site option for the proposed Theddlethorpe Facility is located on the former Theddlethorpe Gas Terminal site.
The site is currently cleared with a mixture of hard standing, stoned areas and pipeline stubs.

Ground levels within the Site are generally flat and range from a minimum of 1.66m AOD to a maximum of 2.4m AOD
towards the western and southern site area.

AECOM
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Figure 3-4. Maximum Flood Depths 0.5% AEP Breach Model — Theddlethorpe Facility Option 1
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Table 3.4 Flood Depth Statistics for Theddlethorpe Option 1

Column heading Average Ground Level Minimum Depth Average Depth  Maximum Depth
(m AOD) (m) (m) (m)
Theddlethorpel Breach 200 2.052 0.880 1.051 1.174
Theddlethorpel Breach 1000 0.993 1.162 1.288
Theddlethorpel Breach 200CC 1.441 1.608 1.739
Theddlethorpel breach 1000CC 1.561 1.729 1.865
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Figure 3-4 shows that the majority of flooding at Theddlethorpe Facility (Option 1) for a 0.5% AEP breach flood event has
a depth between 1.01m — 1.25m or lower, with an average depth of flooding calculated as 1.05m, as presented in 4. The
maximum modelled flood depth at the Theddlethorpe Facility (Option 1) is not significantly higher at 1.17m associated
with a localised topographic low point in the southern and eastern area of the Site. This is the same for all the modelled
events with a small difference (<150mm) between the average and maximum depth across the site. It is likely that this
low point will be lost through development of the Site, should this option be taken forward. This demonstrates that the
average flood depth value provides an appropriate estimate for the typical maximum flood depth on which to base the
assessment of mitigation.

3.2.2 Theddlethorpe Facility — Option 2

The second site option for the Theddlethorpe Facility is located to the west of the former Theddlethorpe Gas Terminal
site, located on arable land directly west of The Cut.

Ground levels within the Site are generally flat and range from a minimum of 1.33m AOD towards the east to a maximum
of 2.01m AOD to the west.

Figure 3-5. Maximum Flood Depths 0.5% AEP Breach Model — Theddlethorpe Facility Option 2
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Table 3.5 Flood Depth Statistics for Theddlethorpe Option 2

Breach Event Scenario Average Ground Level Minimum Depth Average Depth Maximum Depth
(mAOD) (m) (m) (m)
Theddlethorpe 2 Breach 200 1.497 1.148 1.421 1.517
Theddlethorpe2 Breach 1000 1.267 1.539 1.635
Theddlethorpe 2 Breach 200CC 1.706 1.979 2.075
Theddlethorpe 2 Breach 1000CC 1.789 2.060 2.152

AECOM
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Figure 3- shows that the majority of flooding at Theddlethorpe Facility (Option 2) for a 0.5% AEP breach flood event has
a depth between 1.26m — 1.5m, with an average depth of flooding calculated as 1.42m, as presented in Table 3.. The
maximum modelled flood depth at the Theddlethorpe Facility (Option 2) is higher at between 1.51m and 1.75m, however
this flood depth is localised to a small number of isolated topographic low points. As for Theddlethorpe (Option 1) there is
only a small difference between the calculated average and maximum depth across the site (<100mm) and therefore the
average depth provides a good estimate of the typical maximum flood depth on which to base the assessment of
mitigation.

AECOM
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	1 Introduction
	1.1 General Overview
	1.1.1 This Environment Statement (ES) has been prepared by AECOM on behalf of Chrysaor Production (U.K.) Limited (the ‘Applicant’), a Harbour Energy group company, which intends to transport compressed and conditioned Carbon Dioxide (CO2) from the del...
	1.1.2 The Viking CCS Project would consist of the following two key components:
	1.1.3 Repurposing the existing offshore gas transmission pipeline infrastructure supports the wider project objective to minimise the environmental impact of delivering the Viking CCS Project.
	1.1.4 This ES therefore relates to the onshore pipeline transportation system called the Viking CCS Pipeline, (hereafter referred to as ‘the Proposed Development’). Details on the wider Viking CCS Project will only be included where necessary to help ...
	1.1.5 This ES presents:
	1.1.6 The ES details the findings of an Environmental Impact Assessment (EIA) undertaken to identify the likely significant effects of the Proposed Development on the environment. The ES forms one of a series of documents that comprise the DCO applica...

	1.2 What is Carbon Capture and Storage?
	1.2.1 Carbon capture and storage (CCS) is a technique that reduces CO2 emissions to the atmosphere. CCS usually involves a three-step process, involving:
	1.2.2 Possible storage sites for carbon emissions include saline aquifers or depleted oil and gas reservoirs, which typically need to be 0.62 miles (1km) or more below the ground where greater pressures exist (Ref. 1-1).
	1.2.3 Figure 1-3 illustrates the three-step process described above specifically relating to the overall Viking CCS Project.

	1.3 The Viking CCS Pipeline
	1.3.1 The Proposed Development is located in the Yorkshire and Humber and East Midlands regions of England (Figure 1-2). The Proposed Development comprises the development of an approximately 55.5 km buried pipeline, which would enable CO2 captured by...
	1.3.2 As outlined in section 1.1.4, this ES and DCO application relates to the onshore pipeline transportation system. In particular, the Proposed Development consists of:
	1.3.3 A full description of all components of the Proposed Development is included within ES Volume II: Chapter 3: Description of the Proposed Development, (Application Document 6.2.3).
	1.3.4 The Proposed Development is located within four Local Planning Authorities (LPA’s), namely North Lincolnshire Council, North-East Lincolnshire Council, West Lindsey District Council and East Lindsey District Council, as well as being partly loca...

	1.4 Track 2 Status
	1.4.1 The UK government began a cluster sequencing process in 2020 with progression of two Track 1 clusters, an important first step in building the UK’s CCS industry and decarbonising its economy.
	1.4.2 In its Ten Point Plan, the UK Government committed to establish 4 industrial clusters for Carbon Capture Utilisation and Storage, with 2 clusters to be established by the mid-2020s and a further 2 to be established by 2030 (Ref 1-14).
	1.4.3 Two clusters have been progressed through the previously awarded Track 1 process (HyNet and East Coast Cluster). On July 31, 2023, the Viking CCS Project was awarded Track 2 status as part of the UK Government’s cluster sequencing process. The a...

	1.5 The Applicant
	1.5.1 The Proposed Development is being developed by Chrysaor Production (U.K.) Limited, which is a subsidiary of Harbour Energy plc. Harbour Energy plc was formed in 2021 through a merger between Chrysaor Holdings Limited and Premier Oil plc, and is ...
	1.5.2 The Applicant is committed to helping solve the dual challenge the world energy markets face, namely increasing energy supply to meet growing demand and doing so with lower greenhouse-gas emissions. They are committed to playing their role in th...
	1.5.3 In line with this strategy, the Applicant has been awarded carbon storage licences by the Oil & Gas Authority (OGA), now called the North Sea Transition Authority (NSTA), and has applied for a seabed lease with The Crown Estate (TCE) in relation...
	1.5.4 The Applicant has a long history of operating in the Humber and Lincolnshire area, providing safe and environmentally sound operations. In particular, they have more than 40 years of operational experience relating to the Viking field area, help...

	1.6 The Team
	1.6.1 The Infrastructure Planning (Environmental Impact Assessment) Regulations 2017 (the EIA Regulations) (Ref 1-2) require that the ES is prepared by ‘competent experts’ (Regulation 14(4)(a)). The EIA and production of the ES was undertaken by AECOM...
	1.6.2 AECOM has been awarded the EIA Quality Mark from the Institute of Environmental Management and Assessment (IEMA), demonstrating competency in ES preparation. As per Regulation 14(4)(a) and section 21 of the EIA Regulations, this EIA was undertak...

	1.7 Development Consents Process
	1.7.1 Onshore pipelines over 16.093 km (10 miles) in length are classified as Nationally Significant Infrastructure Projects (NSIPs) under section 14(1)(g) of the Planning Act 2008 (as amended) (Ref 1-3) and require development consent to be granted u...
	1.7.2 The Planning Inspectorate has published 18 advice notes to inform applicants, consultees, the public and others about a range of matters in relation to applications under the Planning Act 2008 (Ref 1-3).The Infrastructure Planning (Applications:...
	1.7.3 An application for a DCO will be submitted to Secretary of State (SoS) to the Department for Energy Security and Net Zero (DESNZ), via the Planning Inspectorate. DESNZ was formed when in February 2023 the Department for Business, Energy & Indust...
	1.7.4 The development covered by the DCO comprises:
	1.7.5 The key components of the Proposed Development and their locations are shown on Figure 1-4.
	1.7.6 The Department for Energy and Climate Change (formerly BEIS) published several National Policy Statements (NPS) in relation to nationally significant energy infrastructure, which were designated by the SoS for Energy and Climate Change in July 2...
	1.7.7 There are no existing energy NPSs directly applicable to CO2 transportation projects, but the following NPSs will still be important and relevant considerations in assessing the Proposed Development:
	1.7.8 NPS EN-4 applies to nationally significant infrastructure pipeline projects which transport natural gas or oil. However, NPS EN-4 notes that the information provided within may also be useful in identifying impacts to be considered in applicatio...
	1.7.9 Updated drafts of both EN-1 (Ref 1-11) and EN-4 (Ref 1-12) were issued in 2021 and 2023 and re-emphasised the government’s plans to help decarbonise the UK’s economy. These new emerging documents and any subsequent formal adoption of new NPSs fo...
	1.7.10 Section 105 of the Planning Act 2008 confirms that where no NPS has effect in deciding the application for the DCO the Secretary of State must have regard to any matters which they consider are both ‘important and relevant’ to their decision. T...
	1.7.11 The Localism Act 2011 (Ref 1-9) provided the Secretary of State with the authority and responsibility for processing DCO applications for NSIPs, with the power to appoint the Planning Inspectorate. In its role, the Planning Inspectorate will ap...
	1.7.12 Relevant national and local planning policies have been detailed within the individual technical chapters (Chapters 6 -19) in the ES. The purpose of considering relevant planning policy during the EIA is twofold:

	1.8 Requirement for an EIA
	1.8.1 Under the EIA Regulations (Ref 1-2), where an application is made for a DCO for “EIA development” then an EIA must be carried out and an ES submitted with the application. Under regulation 3 of the EIA Regulations, “EIA development” means any de...
	1.8.2 The Proposed Development does not fall within the list of development in schedule 1 of the EIA Regulations (Ref 1-2).  However, it falls within paragraph 3(j) of Schedule 2: “installations for the capture of CO2 streams for the purposes of geolo...
	1.8.3 In accordance with Regulation 8(1)(b) of the EIA Regulations, the Applicant has notified the Secretary of State in a letter to the Planning Inspectorate dated 14 November 2022 that an ES presenting the findings of the EIA will be submitted with ...
	Scoping Report

	1.8.4 A request for a Scoping Opinion, together with an EIA Scoping Report was submitted to the Planning Inspectorate on 29 March 2022. This is included as ES Volume IV: Appendix 5.1 (Application Document 6.4.5.1).
	1.8.5 On behalf of the Secretary of State, the Planning Inspectorate reviewed and consulted on the EIA Scoping Report and published an EIA Scoping Opinion on 5 May 2022 which included the formal responses received by the Planning Inspectorate from con...
	1.8.6 The formal responses received by the Planning Inspectorate from consultees have been considered within the environmental assessments presented within this ES and addressed where appropriate. ES Volume IV: Appendix (Application Document 6.4.5.3) ...
	Preliminary Environmental Information Report

	1.8.7 The Preliminary Environmental Information Report (PEIR ) (Ref 1-13) was published as part of the Statutory Consultation process which ran for nine weeks from 22 November 2022 until 24 January 2023. This was in compliance with Regulation 12 (2) o...
	1.8.8 The PEIR therefore included:
	1.8.9 The PEIR was freely available for consultees to review and was one of a number of documents available to help consultees understand the proposals and give informed feedback during the Statutory Consultation. Further information is included withi...
	Environmental Statement

	1.8.10 The results of the EIA are reported in this ES, which identifies and sets out any likely significant environmental effects, as well as any measures needed to mitigate likely significant adverse environmental effects. This is discussed further i...

	1.9 Structure, Scope and Context of the ES
	1.9.1 The structure of this ES is comprised of four volumes as presented in Table 1-1.
	1.9.2 The ES has been produced in accordance with Regulation 14(2) of the EIA Regulations (Ref 1-2) and also includes the information specified within Schedule 4 of the EIA Regulations.
	1.9.3 Regulation 14(3)(b) of the EIA Regulations (Ref 1-2) requires that an ES must ‘include the information reasonably required for reaching a reasoned conclusion on the significant effects of the development on the environment, taking into account c...

	1.10 Consultation
	1.10.1 Consultation is integral to the preparation of DCO applications and to the EIA process. The views of consultation bodies and the local community serve to focus the environmental studies and to identify specific issues that require further inves...
	1.10.2 A Non-statutory Consultation was held and ran for an initial six week period from Tuesday 26 April to Tuesday 7 June 2022. A second phase was held from Thursday 8 September to Thursday 6 October 2022. This Non-statutory Consultation introduced ...
	1.10.3 In line with Regulation 12 of the EIA Regulations, the Applicant set out its plan for Statutory Consultation in its Statement of Community Consultation (SoCC) (Appendix A of the Consultation Report (Application Document 5.2.1). This included in...
	1.10.4 The Statutory Consultation process ran for nine weeks from Tuesday 22 November 2022 until Tuesday 24 January 2023, at which the preliminary findings of the assessment of potential significant environmental effects of the Proposed Development, a...
	1.10.5 The feedback received from consultees during the consultation period has been used to inform the EIA and the Proposed Development design. Further details regarding the consultation process and its outcomes are summarised in ES Volume II Chapter...

	1.11 Next Steps
	1.11.1 This ES forms part of the DCO application, submitted to the Planning Inspectorate in accordance with the Planning Act 2008. The Planning Inspectorate will consider, on behalf of the Secretary of State, whether the application should be accepted...
	1.11.2 If the application is accepted, a pre-examination period will commence. The documents accompanying the DCO application, including this ES and the ES NTS, will be publicly available on the Planning Inspectorate’s website from the commencement of...
	1.11.3 The Planning Inspectorate then has up to six months to carry out an examination of the DCO application. Interested parties are invited to provide further details of their views in writing. The Examining Authority appointed by the Planning Inspe...
	1.11.4 The Planning Inspectorate will then make a recommendation to the Secretary of State in respect of the DCO application within three months of the close of the examination. Subsequently, the Secretary of State has a further three months to decide...
	1.11.5 If the DCO is granted, the Proposed Development mobilisation/ enabling works are planned to start in late 2025, with the main construction works planned for 2026 and completion due by 2027.
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