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Executive Summary

The Tillbridge Solar Project (the Scheme) will comprise the construction, operation
(including maintenance), and decommissioning of ground-mounted solar photovoltaic
(PV) arrays. The Scheme will also include associated development to support the
solar PV arrays.

The Scheme is made up of the Principal Site, the Cable Route Corridor and works to
the existing National Grid Cottam Substation. The Principal Site comprises the solar
PV arrays, electrical substations, grid balancing infrastructure, cabling and areas for
landscaping and ecological enhancement.

The associated development element of the Scheme includes but is not limited to
access provision; a Battery Energy Storage System (BESS), to support the operation
of the ground mounted solar PV arrays; the development of on-site substations;
underground cabling between the different areas of solar PV arrays; and areas of
landscaping and biodiversity enhancement.

The Scheme also includes a 400kV underground Cable Route Corridor of
approximately 18.5km in length connecting the Principal Site to the National
Electricity Transmission System (NETS) at the existing National Grid Cottam
Substation. The Scheme will export and import electricity to the NETS.

A full description of the Scheme is included in Chapter 3: Scheme Description of
the Environmental Statement [EN010142/APP/6.1]. An overview of the Scheme and
its environmental impacts is provided in the Environmental Statement Non-
Technical Summary [EN010142/APP/6.4].

AECOM has been commissioned to prepare a Flood Risk Assessment (FRA), as an
Appendix (Appendix 10-3) of Chapter 10: Water Environment of this
Environmental Statement (ES) [EN010142/APP/6.2] in relation to the Development
Consent Order (DCO) Application for the Scheme.

The operational phase of the Scheme is 60 years and decommissioning is expected
to commence thereafter.

The Order limits of the Scheme are predominately located within Lincolnshire County
Council, within West Lindsey District Council (WLDC), approximately centred on
National Grid Reference (NGR); SK 90503 88862. The area within and surrounding
the Order limits is a primarily rural setting, comprising open agricultural fields with
sparse areas of woodland and villages.

The Order limits have two sections:

e ‘the Principal Site’, which is the location where ground mounted solar
photovoltaic (PV) panels, electrical sub-stations and energy storage
facilities will be installed; and

e ‘the Cable Route Corridor’, which will comprise the underground electrical
infrastructure required to connect the Principal Site to the national
transmission system.

Planning Inspectorate Scheme Ref. EN010142
Application Document Ref. EN010142/APP/6.2 1
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This FRA primarily relates to the Principal Site during the operational phase of the
Scheme, as works within the Cable Route Corridor are underground and therefore
not anticipated to have any impact on long term flood risk (i.e. there will be no
permanent above ground built development within the Cable Route Corridor). The
underground cabling is inherently flood protected. Flood risk during the construction
of the Scheme is to be managed by the on-site contractors through the Construction
Environmental Management Plan (Framework CEMP [EN010142/APP/7.8]).

The Scheme will consist of the following infrastructure:

e Solar PV infrastructure consisting of solar PV panels and mounting
structures (also known as solar modules);

e Solar Stations (invertor, transformer and switchgear);
e Battery Energy Storage System (BESS);

e Battery Direct Current (DC)/DC convertors;

e On-site cabling;

e On-site sub-stations;

e Solar farm control centre;

e Equipment storage;

e Fencing, security and lighting;

e Site access and access tracks;

e Surface water drainage; and

e Electricity connection to National Grid via Cable Route Corridor. The
Tillbridge circuit will be connected to an existing free bay at Cottam
substation.

The physical infrastructure within the Scheme is described in further detail in
Chapter 3: Scheme Description of this ES [EN010142/APP/6.1].

This FRA has been prepared in accordance with the requirements of the Overarching
National Policy Statement (NPS) for Energy (EN-1) (Ref. 1),the NPS for Renewable
Energy Infrastructure (EN-3)(Ref. 2), the NPS Electricity Networks Infrastructure (EN-
5)(Ref. 3), and the National Planning Policy Framework (NPPF)(Ref. 4). The
proposed use of the Scheme would be classed as ‘Essential Infrastructure’ in
accordance with Annex 3 of the NPPF(Ref. 04).

The vast maijority of the Principal Site lies within Flood Zone 1. Small areas of Flood
Zone 2 and 3 associated with Ordinary Watercourses (surface water ditches along
field boundaries) are present in areas near the boundary of the Principal Site.

An identified area where the extents of Flood Zone 2 and 3 overlap with proposed
Solar PV Panel locations has been identified within this FRA and is referred to as an
“interaction zone” within this report. This is discussed in more detail in Chapter 4 of
this report. Other than solar PV Panels, no other above ground permanent built
development (such as on-substations or BESS) will be located within Flood Zones 2
or 3, except for a section of the 2.4m high open mesh Principal Site security fence
along Field 56 in the north of the Principal Site, which will allow flood flows to pass
through.

Planning Inspectorate Scheme Ref. EN010142
Application Document Ref. EN010142/APP/6.2 2
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A Fluvial Flood Level Technical Note included in Annex C of this report provides an
analysis and subsequent findings to predict the estimated flood levels within the
interaction zone and provides an assessment to demonstrate that there will be no
increased risk from fluvial flooding to the solar PV panel infrastructure, or elsewhere,
as a result of the Scheme. The methodology and approach used to assess the
estimated flood level across the interaction zone has been discussed in consultation
with the Environment Agency, Internal Drainage Boards and Lead Local Flood
Authority. Record of the correspondence is located in Appendix 10-5: Water
Environment Stakeholder Meeting Minutes of this ES [EN010142/APP/6.2]. All
parties have considered the approach to be reasonable in lieu of a lack of available
hydraulic model data for the watercourse.

The River Trent and River Till, both Environment Agency designated main rivers,
pass through part of the Cable Route Corridor. Large expanses of Flood Zone 2 and
3 are present associated with these main rivers and other ordinary watercourses.
However, as discussed, there is no proposed permanent aboveground built
infrastructure within the Cable Route Corridor.

The flood risk summary table below provides the overall flood risk across the
Scheme. This FRA assesses the Scheme in more detail relative to each flood risk
area.

Table 0-1: Flood Risk Summary

Flood Risk  Pre-Scheme Post-Scheme Comments
Source Flood Risk Flood Risk Level
Level
Fluvial Low (majority  Low (Principal Site Discharge from impermeable
of Principal and majority of areas detailed in the Outline
Site and Cable Route Drainage Strategy (Appendix
majority of Corridor) — 10-4 of this ES
Cable Route Medium to High [EN010142/APP/6.2]) is to be
Corridor) — (area of Cable restricted to Greenfield rates,
Medium to Route Corridor mitigating increases to peak
high (area of  where crossing the river flow rates.
Cable Route  River Trent) Solar PV Panel infrastructure
Corridor within the Flood Zones 2 and
where 3 “interaction zone” is not
crossing the envisaged to alter the existing
River Trent) flood extent topography and
is proposed to be installed
with sufficient freeboard of
300mm during the worst-case
flooding scenarios.
No change to flood risk level.
Tidal Low (majority  Low (majority of No change to flood risk level.
of Order Order limits) —
limits) — High  High (areas
(areas associated with
associated watercourses)

Planning Inspectorate Scheme Ref. EN010142
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Flood Risk  Pre-Scheme Post-Scheme Comments
Source Flood Risk Flood Risk Level

Level

with

watercourses)
Pluvial Low Low Increased surface water
(surface runoff is proposed to be
water) managed on-site to mimic the

pre-Scheme conditions for up
to and including the 1 in 100
+ 40% climate change (CC)
event.

No change to flood risk level.

Groundwater Low Low The Outline Drainage
Strategy (Appendix 10-4 of
this ES [EN010142/APP/6.2])
does not propose to utilise
infiltration techniques to
discharge increased surface
water runoff. No change to
flood risk level.

Sewers Low Low No proposed connection to
public foul or surface water
sewers. No change to flood

risk level.
Artificial Low (Principal Low (Principal Site No change to flood risk level.
sources Site and and majority of
majority of Cable Route
Cable Route Corridor) —
Corridor) — Medium (small
Medium area of Cable

(small area of Route Corridor
Cable Route where crossing the
Corridor River Trent)

where

crossing the

River Trent)

When considered within the context of national, regional and local planning policy
in respect of development and flood risk, this FRA concludes that the area of the

Scheme remains safe from flood risk, does not increase flood risk elsewhere and
fulfils the Government’s wider criteria for sustainable development.

Planning Inspectorate Scheme Ref. EN010142
Application Document Ref. EN010142/APP/6.2 4



Tilloridge Solar Project
Environmental Statement
Appendix 10-3: Flood Risk Assessment

1.
1.1

111
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1.1.3

114

1.15

1.16

1.1.7

1.1.8

1.1.9

Introduction

Background

The Tillbridge Solar Project (the Scheme) will comprise the construction,
operation (including maintenance), and decommissioning of ground-mounted
solar photovoltaic (PV) arrays. The Scheme will also include associated
development to support the solar PV arrays.

The Scheme is made up of the Principal Site, the Cable Route Corridor and
works to the existing National Grid Cottam Substation. The Principal Site
comprises the solar PV arrays, electrical substations, grid balancing
infrastructure, cabling and areas for landscaping and ecological
enhancement.

The associated development element of the Scheme includes but is not
limited to access provision; a Battery Energy Storage System (BESS), to
support the operation of the ground mounted solar PV arrays; the
development of on-site substations; underground cabling between the
different areas of solar PV arrays; and areas of landscaping and biodiversity
enhancement.

The Scheme also includes a 400kV underground Cable Route Corridor of
approximately 18.5km in length connecting the Principal Site to the National
Electricity Transmission System (NETS) at the existing National Grid Cottam
Substation. The Scheme will export and import electricity to the NETS.

A full description of the Scheme is included in Chapter 3: Scheme
Description of the Environmental Statement [EN010142/APP/6.1]. An
overview of the Scheme and its environmental impacts is provided in the
Environmental Statement Non-Technical Summary [EN010142/APP/6.4].

AECOM has been commissioned to undertake a FRA for the Scheme
located at approximate grid reference centre SK 90503 88862 and
approximate postcode DN21 5XB.

The Order limits are made up of two sections:

a. ‘the Principal Site’, covering approximately 1,3568345 ha which is the
location where ground mounted solar photovoltaic (PV) panels, electrical
sub-stations and energy storage facilities will be installed; and

b. ‘the Cable Route Corridor’, which will comprise the underground electrical
infrastructure required to connect the Principal Site to national
transmission system.

The area within and surrounding the Order limits is a primarily rural setting,
comprising open agricultural fields with sparse areas of woodland and
villages. The Scheme location is described in more detail in Chapter 2:
Scheme Location of this ES [EN010142/APP/6.1].

This FRA primarily relates to the Principal Site during the operational phase
of the Scheme, as permanent works associated with the Cable Route
Corridor will all be underground with no permanent above ground built

Planning Inspectorate Scheme Ref. EN010142
Application Document Ref. EN010142/APP/6.2 5
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development. The Cable Route Corridor is therefore considered to not have
an impact on long term flood risk during the operation of the Scheme as
there will be no increase in impermeable area within this area of the Scheme
during the operational phase.

1.1.10 Flood risk during construction and decommissioning of the Scheme across
the Principal Site and Cable Route Corridor is to be managed in-situ for the
duration of works via flood risk and pollution management mitigation
measures documented within the CEMP and Decommissioning
Environmental Management Plan (DEMP). A Framework CEMP
[EN010142/APP/7.8] and Framework DEMP [EN010142/APP/7.10] have
been submitted with the DCO application.

1.1.11 At Deadline 3, this document has been updated in response to comments
received from the Environment Agency. The document references have not
been updated from the original submission. For the most up-to-date
documents, the reader should access these through the Guide to the
Application [EN010142/APP/1.2 (Rev05)] and Schedule 13 of the Draft
DCO [EN010142/APP/3.1(Rev04)].

1.2 FRA Objectives

1.2.1 The minimum requirements for FRAs, as outlined in the National Policy
Statement (NPS) EN-1(Ref. 1) (paragraph 5.8.15). are to:

a. “be proportionate to the risk and appropriate to the scale, nature, and
location of the project;

b. consider the risk of flooding arising from the project in addition to the risk
of flooding to the project;

c. take the impacts of climate change into account, across a range of
climate scenatrios, clearly stating the development lifetime over which the
assessment has been made;

d. be undertaken by competent people, as early as possible in the process
of preparing the proposal;

e. consider both the potential adverse and beneficial effects of flood risk
management infrastructure, including raised defences, flow channels,
flood storage areas and other artificial features, together with the
consequences of their failure and exceedance;

f. consider the vulnerability of those using the site, including arrangements
for safe access and escape;

g. consider and quantify the different types of flooding (whether from natural
and human sources and including joint and cumulative effects) and
include information on flood likelihood, speed-of-onset, depth, velocity,
hazard and duration;

h. identify and secure opportunities to reduce the causes and impacts of
flooding overall, making as much use as possible of natural flood
management techniques as part of an integrated approach to flood risk
management;

Planning Inspectorate Scheme Ref. EN010142
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I. consider the effects of a range of flooding events including extreme
events on people, property, the natural and historic environment and river
and coastal processes;

. include the assessment of the remaining (known as ‘residual’) risk after
risk reduction measures have been taken into account and demonstrate
that these risks can be safely managed, ensuring people will not be
exposed to hazardous flooding;

k. consider how the ability of water to soak into the ground may change with
development, along with how the proposed layout of the project may
affect drainage systems. Information should include;

Vi,

Vii.

viii.

Describe the existing surface water drainage arrangements for
the site

Set out (approximately) the existing rates and volumes of
surface water run-off generated by the site. Detail the proposals
for restricting discharge rates

Set out proposals for managing and discharging surface water
from the site using sustainable drainage systems and accounting
for the predicted impacts of climate change. If sustainable
drainage systems have been rejected, present clear evidence of
why their inclusion would be inappropriate

Demonstrate how the hierarchy of drainage options has been
followed

Explain and justify why the types of SuDS and method of
discharge have been selected and why they are considered
appropriate.

Explain how sustainable drainage systems have been integrated
with other aspects of the development such as open space or
green infrastructure, so as to ensure an efficient use of the site

Describe the multifunctional benefits the sustainable drainage
system will provide

Set out which opportunities to reduce the causes and impacts of
flooding have been identified and included as part of the
proposed sustainable drainage system

Explain how run-off from the completed development will be
prevented from causing an impact elsewhere

Explain how the sustainable drainage system been designed to
facilitate maintenance and, where relevant, adoption. Set out
plans for ensuring an acceptable standard of operation and
maintenance throughout the lifetime of the development

|. detail those measures that will be included to ensure the development will
be safe and remain operational during a flooding event throughout the
development’s lifetime without increasing flood risk elsewhere;

m. identify and secure opportunities to reduce the causes and impacts of
flooding overall during the period of construction; and

Planning Inspectorate Scheme Ref. EN010142
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n. be supported by appropriate data and information, including historical
information on previous events.”

1.2.2 The principal objectives of the FRA, taking into account the above, are to:

a. ldentify potential forms of flooding, including rivers, watercourses,
surface water flooding, groundwater flooding, flooding from sewer
systems and other forms of flooding, relevant to the Scheme;

b. Establish the risk of flooding in relation to the Scheme;

c. Determine the effects of the Scheme on flooding elsewhere either
through displacement of floodwaters or increased runoff; and

d. Suggest appropriate flood mitigation measures for the Scheme, including
a strategy for disposal of surface water run-off following the principles of
SuDS.

1.2.3 The robust and comprehensive detail assessed and included in the FRA and
the accompanying Outline Drainage Strategy (refer to Appendix 10-4 of
this ES [EN010142/APP/6.2]) are sufficient to support the DCO application
for the Scheme.

1.3 Scope of Work

1.3.1 In preparing this FRA, the following work has been completed:

a. Relevant data and information from statutory and other authorities has
been obtained;

b. The potential sources of flooding have been considered;
c. The risk of flooding to the Scheme has been assessed;

d. The impact of the Scheme on off-site flooding (displaced water) on third
parties has been assessed;

e. The impact of climate change has been assessed; and
Likely mitigation requirements and any residual risk has been defined.

1.4 Scheme Description

1.4.1 The Scheme is for the construction, operation (including maintenance) and
decommissioning of ground mounted solar PV panel arrays to generate solar
electricity and store this within a BESS for export to the national electricity
transmission network.

1.4.2 Chapter 3: Scheme Description of the ES [EN010142/APP/6.1] provides
further details of the proposed key activities and programme for site
preparation, construction, and decommissioning works.

1.5 Scheme Extent

1.5.1 The Scheme is made up of two sections, the “Principal Site” and the “Cable
Route Corridor”.

Planning Inspectorate Scheme Ref. EN010142
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153

154

155

156
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16.1

1.6.2

1.6.3

164

1.6.5

The Principal Site is located to the south of Harpswell Lane (A631), to the
west of Middle Street (B1398) and largely to the north of Kexby Road and to
the east of Springthorpe. The Principal Site covers an area of approximately
1,350ha345ha and is located entirely within the administrative area of
WLDC.

The Principal Site comprises numerous field parcels used for arable farming.
The fields are large with limited hedgerows and trees. Where there are
hedgerows, these generally form the boundaries of fields as they adjoin
roads. There are also some small scattered areas of woodland located within
the Principal Site, as well as some rural dwellings and agricultural buildings
dispersed across the area.

The Scheme will deliver power to National Grid Cottam Substation located
approximately 18.5km to the south-west of the Principal Site at the
decommissioned Cottam Power Station in Cottam on the Nottinghamshire
border.

The electrical connection between the Principal Site and the National Grid
Cottam Substation will comprise underground cables within the Cable Route
Corridor.

Chapter 2: Scheme Location of the ES [EN010142/APP/6.1] provides a
description of the existing conditions of the land within and surrounding the
Scheme.

Existing Land Use

The Principal Site consists mostly of greenfield agricultural land, with some
rural dwellings as well as agricultural buildings dispersed across the area.

The Cable Route Corridor consists of similar land use to the Principal Site,
with the addition of crossings under the River Till and River Trent as well as
various existing roads. Further details of the Principal Site and Cable Route
Corridor are provided within Chapter 2: Scheme Location of the ES
[ENO10142/APP/6.1].

The Principal Site within the Order limits has been set to only occupy natural
landscape, avoiding existing developments and buildings. It is estimated to
cover less than 1% impermeable area. Therefore, land within the Principal
Site Order limits is considered 100% permeable (0% impermeable) for the
purposes of this assessment. This represents a worst case approach to the
existing catchment surface water greenfield runoff rates.

As mentioned above,; it is not anticipated that there will be a change to
existing permeable/impermeable areas following installation of the Cable
Route Corridor as there would be no permanent aboveground built
development. Therefore, only the Principal Site has been assessed in detail
to ensure the Scheme remains safe from future flood risk, does not increase
flood risk elsewhere, and fulfils the Government’s wider criteria for
sustainable development.

Table 1-1 below provides the existing site permeable and impermeable
areas of the Principal Site:

Planning Inspectorate Scheme Ref. EN010142
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1.7

1.71

1.7.2

1.7.3

1.7.4

1.8

1.8.1

Table 1-1: Contributing Areas of the Existing Principal Site

Permeable Area Impermeable Area Percentage
(ha) (ha) Impermeable
Principal Approximately 0 0
Site 1,350345

Scheme Proposals

The Scheme is for the construction, operation (including maintenance) and
decommissioning of ground mounted solar PV panels to generate solar
electricity and store this within a BESS for export to the national electricity
transmission network.

The Scheme will consist of the following infrastructure:

a.

~ 0o oo o

S

Solar PV infrastructure consisting of solar PV panels and mounting
structures (also known as solar modules);

Solar stations (invertor, transformer and switchgear);
Battery Energy Storage System;

Battery Direct Current (DC)/DC convertors;

On-site cabling;

On-site sub-stations;

Solar farm control centre;

Equipment storage;

Fencing, security and lighting;

Site access and access tracks;

Surface water drainage; and

Electricity connection to National Grid via Cable Route Corridor. The
Tillbridge circuit will be connected to an existing free bay at National Grid
Cottam Substation.

ES Chapter 3 Scheme Description [EN010142/APP/6.1] provides further
details of the components of the Scheme.

Annex B includes the Site Layout Plan, Figure 3-1: Indicative Principal Site
Layout Plan of the ES [EN010142/APP/6.3].

Consultees

The following stakeholders have been consulted to inform the FRA prior to
DCO submission:

a.
b.
C.
d.

Lead Local Flood Authority (LLFA) — Lincolnshire County Council;
LLFA — Nottinghamshire County Council

The Environment Agency;

Scunthorpe & Gainsborough Water Management Board;

Planning Inspectorate Scheme Ref. EN010142
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2.

2.1.1

2.1.2

2.2

221

2.2.2

2.2.3

2.2.4

2.2.5

e. Upper Witham Internal Drainage Board and

f. Trent Valley Internal Drainage Board (now part of the newly formed Water
Management Consortium (WMC)).

Legislation and Planning Policy

Legislation, planning policy, and guidance relating to flood risk and pertinent
to the Scheme is set out in the following sections. Further information is also
provided within Appendix 10-1: Water Environment Legislation, Policy
and Guidance of the ES [EN010142/APP/6.2].

This FRA considers the in force NPS documents published in November
2023, which came into effect in January 2024, as follows:

a. NPS EN-1(Ref. 1);

b. NPS EN-3(Ref. 2); and
c. NPS EN-5(Ref. 3).

National Planning Policy

Overarching NPS for Energy (EN-1)

NPS EN-1(Ref. 1) sets out the Government’s policy for the development of
nationally significant infrastructure projects which must be authorised by a
DCO.

The objectives of this FRA are in line with paragraph 5.8.15 of NPS EN-1
(Ref. 1).

Paragraph 5.8.18 of NPS EN-1 (Ref. 1) recommends that applicants should
arrange:

“pre-application discussions before the official pre-application stage of the
NSIP process with the EA or NRW, and, where relevant, other bodies such
as Lead Local Flood Authorities, Internal Drainage Boards, sewerage
undertakers, navigation authorities, highways authorities and reservoir
owners and operators”.

Paragraph 5.8.36 states that, in determining an application for development
consent, the Secretary of State should be satisfied that where relevant:

p

“the application is supported by an appropriate FRA;

b. the Sequential Test has been applied and satisfied as part of site
selection;

c. a sequential approach has been applied at the site level to minimise risk
by directing the most vulnerable uses to areas of lowest flood risk; and

d. The proposal is in line with any relevant national and local flood risk
management strategy.”

For the Sequential Test, NPS EN-1 (Ref. 1) states at paragraph 5.8.29 states
the following:

Planning Inspectorate Scheme Ref. EN010142
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2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

“The sequential approach should be applied to the layout and design of the
project. Vulnerable aspects of the development should be located on parts of
the site at lower risk and residual risk of flooding. Applicants should seek
opportunities to use open space for multiple purposes such as amenity,
wildlife habitat and flood storage uses. Opportunities should be taken to
lower flood risk by reducing the built footprint of previously developed sites
and using SuDS”.

For the Exception Test, NPS EN-1 (Ref. 1) states at paragraph 5.8.10 states
the following:

“The Exception Test is only appropriate for use where the Sequential Test
alone cannot deliver an acceptable site. It would only be appropriate to move
onto the Exception Test when the Sequential Test has identified reasonably
available, lower risk sites appropriate for the proposed development where,
accounting for wider sustainable development objectives, application of
relevant policies would provide a clear reason for refusing development in
any alternative locations identified. Examples could include alternative site(s)
that are subject to national designations such as landscape, heritage and
nature conservation designations, for example Areas of Outstanding Natural
Beauty (AONBs), SSSIs and World Heritage Sites (WHS) which would not
usually be considered appropriate”.

Paragraph 5.8.11 states that both elements of the Exception Test, set out
below, will have to be satisfied for development to be consented:

a. ‘“the project would provide wider sustainability benefits to the community
that outweigh flood risk; and

b. the project will be safe for its lifetime taking account of the vulnerability of
its users, without increasing flood risk elsewhere, and, where possible will
reduce flood risk overall.”

Paragraph 5.8.42 states that “exceptionally, where an increase in flood risk
elsewhere cannot be avoided or wholly mitigated, the Secretary of State may
grant consent if they are satisfied that the increase in present and future
flood risk can be mitigated to an acceptable and safe level and taking
account of the benefits of, including the need for, nationally significant energy
infrastructure as set out in Part 3 above. In any such case the Secretary of
State should make clear how, in reaching their decision, they have weighed
up the increased flood risk against the benefits of the project, taking account
of the nature and degree of the risk, the future impacts on climate change,
and advice provided by the EA or NRW and other relevant bodies”.

Paragraph 5.8.41 states “energy projects should not normally be consented
within Flood Zone 3b, Zone C2 in Wales, or on land expected to fall within
these zones within its predicted lifetime. This may also apply where land is
subject to other sources of flooding (for example surface water). However,
where essential energy infrastructure has to be located in such areas, for
operational reasons, they should only be consented if the development will
not result in a net loss of floodplain storage, and will not impede water flows”.

Paragraph 5.8.27 states the “surface water drainage arrangements for any
project should, accounting for the predicted impacts of climate change

Planning Inspectorate Scheme Ref. EN010142
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2.2.11

2.2.12

2.2.13

2.2.14

2.2.15

2.2.16

throughout the development’s lifetime, be such that the volumes and peak
flow rates of surface water leaving the site are no greater than the rates prior
to the proposed project, unless specific off-site arrangements are made and
result in the same net effect’.

Paragraph 5.8.28 also states that it “may be necessary to provide surface
water storage and infiltration to limit and reduce both the peak rate of
discharge from the site and the total volume discharged from the site. There
may be circumstances where it is appropriate for infiltration facilities or
attenuation storage to be provided outside the project site, if necessary
through the use of a planning obligation”.

National Policy Statement for Renewable Energy NPS EN-3
NPS EN-3 (Ref. 2) notes, in paragraph 2.10.84 that “where a Flood Risk
Assessment has been carried out this must be submitted alongside the
applicant’s ES. This will need to consider the impact of drainage. As solar PV
panels will drain to the existing ground, the impact will not, in general, be
significant’.

This FRA is compliant with paragraph 2.10.84 NPS EN-3 (Ref. 2), as it
considers drainage for the Scheme.

The Scheme proposes, as a design principal, to utilise existing water
crossing locations to avoid the need for new culverts; this principle accords
with the aspirations of paragraph 2.10.87 and 2.10.88. Should a new
crossing, requiring a culvert to be proposed, it is expected that the least
impacting design be utilised, (e.g. arch rather than box or pipes) to mitigate
impact to flood risk levels.

National Policy Statement for Electricity Networks

Infrastructure (EN-5)

National Policy Statement for Electricity Networks Infrastructure (EN-5) (NPS
EN-5 (Ref. 3)is principally concerned with high voltage transmission systems
and distribution systems in addition to associated infrastructure.

Paragraph 2.3.2 of NPS EN-5 (Ref. 3) explains that as “climate change is
likely to increase risks to the resilience of some of this infrastructure, from
flooding for example, or in situations where it is located near the coast or an
estuary or is underground, applicants should in particular set out to what
extent the proposed development is expected to be vulnerable, and, as
appropriate, how it has been designed to be resilient to:

a. flooding, particularly for substations that are vital to the network; and
especially in light of changes to groundwater levels resulting from climate
change;

b. the effects of wind and storms on overhead lines;
c. higher average temperatures leading to increased transmission losses;

d. earth movement or subsidence caused by flooding or drought (for
underground cables); and

e. coastal erosion — for the landfall of offshore transmission cables and their
associated substations in the inshore and coastal locations respectively.”

Planning Inspectorate Scheme Ref. EN010142
Application Document Ref. EN010142/APP/6.2 13



Tilloridge Solar Project
Environmental Statement
Appendix 10-3: Flood Risk Assessment

2.2.17

2.2.18

2.2.19

2.2.20

2.2.21

NPS EN-5(Ref. 3), paragraph 2.3.3 reiterates the requirements set out in
NPS EN-1(Ref. 1).

All on-site substations and BESS areas are located in Flood Zone 1;
therefore, the Scheme is compliant with NPS EN-5 (Ref. 3) for flood risk to
electrical infrastructure. PV panels located in Flood Zone 2 and 3 will be
raised above predicted flood levels with an allowance for freeboard to ensure
they remain operational in times of flood (flood risk to PV panels is discussed
in Section 4).

National Planning Policy Framework (NPPF)

The NPPF (Ref. 4) was first published in March 2012, superseding previous
national planning policy statements and guidance. The NPPF (Ref. 4) was
subsequently revised in July 2021 and September 2023 with the current
version published in December 2023. This FRA complies with the current
version of the NPPF (Ref. 4) updated in December 2023. Flood Risk and
Coastal Change Planning Practice Guidance (PPG) (Ref. 5) was published in
2014 to support the implementation of the NPPF. The flood risk and coastal
change section of the PPG was last updated in August 2022; this FRA
complies with this and all other current national and local policy.

Section 14 of the NPPF (Ref. 4), entitled Meeting the Challenge of Climate
Change, Flooding and Coastal Change (paragraphs. 157-179), sets out the
requirements to assess flood risk and climate change for developments.
Paragraph 175 expects, “major developments to incorporate sustainable
drainage systems unless there is clear evidence that this would be
inappropriate.”.

The assessment of flood risk is based on the definitions in Table 2-1 as
extracted from the PPG.

Table 2-1: Flood Zones — Table 1 of the PPG 2022

Flood Zone Definition

Zone 1 Land having a less than 1 in 1,000 annual probability of
Low Probability river or sea flooding. (Shown as ‘clear’ on the Flood Map —
all land outside Zones 2 and 3).

Zone 2 Land having between a 1 in 100 and 1 in 1,000 annual
Medium probability of river flooding; or land having between a 1 in
Probability 200 and 1 in 1,000 annual probability of sea flooding.

(Land shown in light blue on the Flood Map).

Zone 3a Land having a 1 in 100 or greater annual probability of

High Probability river flooding; or Land having a 1 in 200 or greater annual
probability of sea flooding. (Land shown in dark blue on
the Flood Map).

Zone 3b This zone comprises land where water has to flow or be
The Functional stored in times of flood. Local planning authorities should
Floodplain identify in their Strategic FRAs areas of functional

floodplain and its boundaries accordingly, in agreement

Planning Inspectorate Scheme Ref. EN010142
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Flood Zone Definition

with the Environment Agency. (Not separately
distinguished from Zone 3a on the Flood Map).

2.2.22 Annex 3: Flood risk vulnerability classification of the NPPF (Ref. 4), classifies
the Flood Risk Vulnerability of various land uses in Table 2-2 below. The
More Vulnerable classification encompasses usages such as hospitals and
buildings used for dwellings. Less Vulnerable applies to buildings used for
general industry, storage and distribution.

Table 2-2: Development Type and Vulnerability Classification —
Reproduced from Annex 3 of the NPPF

Development Definition
Type

Essential e Essential transport infrastructure (including mass
Infrastructure evacuation routes) which has to cross the area at
risk.

e Essential utility infrastructure which has to be
located in a flood risk area for operational reasons,
including electricity generating power stations and
grid and primary substations; and water treatment
works that need to remain operational in times of
flood.

e Wind turbines.
e Solar farms.

Highly e Police and ambulance stations; fire stations and
Vulnerable command centres; telecommunications installations
required to be operational during flooding.

e Emergency dispersal points.
e Basement dwellings.

e Caravans, mobile homes and park homes intended
for permanent residential use.

¢ Installations requiring hazardous substances
consent (Where there is a demonstrable need to
locate such installations for bulk storage of
materials with port or other similar facilities, or such
installations with energy infrastructure or carbon
capture and storage installations, that require
coastal or water-side locations, or need to be
located in other high flood risk areas, in these
instances the facilities should be classified as
“essential infrastructure”).

More Vulnerable e Hospitals.

Planning Inspectorate Scheme Ref. EN010142
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Development Definition

Type

Residential institutions such as residential care
homes, children’s homes, social services homes,
prisons and hostels.

Buildings used for dwelling houses, student halls of
residence, drinking establishments, nightclubs and
hotels.

Non-residential uses for health services, nurseries
and educational establishments.

Landfill and sites used for waste management
facilities for hazardous waste.

Sites used for holiday or short-let caravans and
camping, subject to a specific warning and
evacuation plan.

Less Vulnerable

Police, ambulance and fire stations which are not
required to be operational during flooding.

Buildings used for shops, financial, professional
and other services, restaurants and cafes, hot food
takeaways, offices, general industry, storage and
distribution, non—residential institutions not included
in “more vulnerable”, and assembly and leisure.
Land and buildings used for agriculture and
forestry.

Waste treatment (except landfill and hazardous
waste facilities).

Minerals working and processing (except for sand
and gravel working).

Water treatment works which do not need to remain
operational during times of flood.

Sewage treatment works (if adequate measures to
control pollution and manage sewage during
flooding events are in place).

Car Parks.

Water-
compatible
Development

Flood control infrastructure.

Water transmission infrastructure and pumping
stations.

Sewage transmission infrastructure and pumping
stations.

Sand and gravel working.
Docks, marinas and wharves.
Navigation facilities.

Ministry of Defence installations.

Planning Inspectorate Scheme Ref. EN010142
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2.2.23

2.2.24

2.2.25

2.2.26

2.2.27

2.2.28

2.2.29

Development Definition
Type

e Ship building, repairing and dismantling, dockside
fish processing and refrigeration and compatible
activities requiring a waterside location.

e Water-based recreation (excluding sleeping
accommodation).

e Lifeguard and coastguard stations.

e Amenity open space, nature conservation and
biodiversity, outdoor sports and recreation and
essential facilities such as changing rooms.

e Essential ancillary sleeping or residential
accommodation for staff required by uses in this
category, subject to a specific warning and
evacuation plan.

The Scheme falls within the definition of ‘Essential Infrastructure’. The overall
aim of the sequential approach is to steer new development to areas of
lowest flood risk, i.e., Flood Zone 1 and low surface water flood risk
(Sequential Test). Where there are no reasonable sites available outside
areas at risk of flooding, Flood Zones 2 and 3 may be considered, subject to
passing the Exception Test, as required and set out in Table 2-3 below.

Surface water flood risk has been reviewed alongside the Environment
Agency (Gov.uk) published Updated Flood Map for Surface Water (EA
uFMfSW) (Ref. 6).

The EA uFMfSW (Ref. 6) shows where areas could be potentially susceptible
to surface water flooding in an extreme rainfall event.

The latest surface water mapping assesses flooding resulting from severe
rainfall events based on the following three scenarios:

a. High Risk:1 in 30 year (0.33%) annual probability event;
b. Medium Risk: 1 in 100 year (1%) annual probability event; and
c. Low Risk: 1in 1000 year (0.1%) annual probability event.

Land at lower than 1 in 1000 (0.1%) annual probability of flooding is
considered to be a “Very Low” risk.

The Sequential Test and Exception Test

NPS EN-1(Ref. 1) and the NPPF(Ref. 4) set out the requirements of the
Sequential Test, which is a risk-based test that should be applied at all
stages of development.

All plans should apply a sequential, risk-based approach to the location of
development — taking into account all sources of flood risk and the current and
future impacts of climate change — so as to avoid, where possible, flood risk
to people and property. They should do this, and manage any residual risk, by
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2.2.30

2.2.31

applying the sequential test and then, if necessary, the exception test as set
out below:

a. Safeguarding land from development that is required, or likely to be
required, for current or future flood management;

b. Using opportunities provided by new development and improvements in
green and other infrastructure to reduce the causes and impacts of
flooding, (making as much use as possible of natural flood management
techniques); and

c. Where climate change is expected to increase flood risk so that some
existing development may not be sustainable in the long-term, seeking
opportunities to relocate development, including housing, to more
sustainable locations.

The aim of the Sequential Test is to steer new development to areas with the
lowest risk of flooding from any source. Development should not be allocated
or permitted if there are reasonably available sites appropriate for the
development in areas with a lower risk of flooding. A Strategic FRA will
provide the basis for applying this test. The sequential test approach should
be used in areas known to be at risk now or in the future from any forms of
flooding.

If it is not possible for development to be located in areas with a lower risk of
flooding (taking into account wider sustainable development objectives), the
Exception Test may have to be applied. The need for the Exception Test will
depend on the potential vulnerability of the site and of the development
proposed, in line with the Flood Risk Vulnerability Classification set out in
Annex 3). Table 2-3 below reproduces the flood risk vulnerability and flood
zone compatibility, as set out in Table 2 of the PPG(Ref. 5).

Table 2-3: Flood Risk Vulnerability and Flood Zone Compatibility —
Table 2 of the PPG 2022

Flood Essential Highly More Less Water
Zone Infrastructure Vulnerable Vulnerable Vulnerable compatible
Zone 1 v v v v v
Zone 2 v Exception v v v

Test

Required
Zone 3a  Exception Test x Exception v v

Required Test
Required

Zone 3b  Exception Test x x x v
(functional Required
floodplain)
v Exception test is not required
x Development should not be permitted
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Flood Essential Highly More Less Water
Zone Infrastructure Vulnerable Vulnerable Vulnerable compatible

Flood Zones that the Scheme sits within

2.2.32 The NPPF(Ref. 4) states in paragraph 170 that, for the Exception Test to be
passed, it should be demonstrated that:

a. The development would provide wider sustainability benefits to the
community that outweigh the flood risk; and

b. The development will be safe for its lifetime taking account of the
vulnerability of its users, without increasing flood risk elsewhere, and,
where possible, will reduce flood risk overall.

2.2.33 Both elements of the Exception Test should be satisfied for development to
be allocated or permitted.

2.2.34 Paragraph 5.8.11 of NPS EN-1(Ref. 1) echoes the wording for the
requirements of the Exception Test as set out within the NPPF.
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2.3
2.3.1

2.3.2

2.3.3

2.4

24.1

2.4.2
2.4.3

24.4

Local Planning Policy

The Order limits are primarily located within the administrative areas of
Lincolnshire County Council and West Lindsey District Council. A portion of
the Cable Route Corridor, west of the River Trent where National Grid
Cottam Substation is located, is within Nottinghamshire County Council and
Bassetlaw District Council administrative areas.

Lincolnshire County Council will consider the FRA (through consultation with
the Environment Agency as necessary) as the Order limits are predominantly
located in Flood Zone 1.

The following key planning documents and salient policies have been
considered to inform this FRA:

a. Lincolnshire County Council;
I.  Preliminary FRA (2011) (Ref. 7)
ii. Second Cycle Preliminary FRA for Lincolnshire (2017) (Ref. 8
iii.  Central Lincolnshire Local Plan (2023) (Ref. 9)

iv.  Joint Flood Risk and Water Management Strategy 2019-2050
(Ref. 10)

b. West Lindsey District Council:
I.  Strategic FRA (2009) (Ref. 11)

c. Bassetlaw District Council:
I. Bassetlaw Local Plan 2020-2038 (Ref. 12)
ii. Strategic FRA (2019) (Ref. 13)

iii.  Adopted Bassetlaw District Core Strategy and Development
Management Policies Development Plan Documents (2011) (Ref.
14)

Internal Drainage Boards and Water
Management Boards

Internal Drainage Boards (IDB) and Water Management Boards (WMB) are
local public authorities that manage water levels within areas of special
drainage need (Internal Drainage Districts) in England and Wales. Works
relating to watercourses within these designated areas of the Order limits
must seek consent from the relevant IDB/WMB.

The Order limits are located across two IDBs and one WMB.

The Cable Route Corridor adjacent to the Cottam Power Station is wholly
within Trent Valley IDB, whilst watercourse catchments in the remainder of
the Order limits are located within Upper Witham IDB and Scunthorpe and
Gainsborough WMB.

The following documents have been considered to inform this FRA:

a. Scunthorpe and Gainsborough Water Management Board:

Planning Inspectorate Scheme Ref. EN010142
Application Document Ref. EN010142/APP/6.2 20



Tilloridge Solar Project
Environmental Statement
Appendix 10-3: Flood Risk Assessment

I.  Policy Statement on Flood Protection and Water Level
Management (Ref. 15)

ii.  Application for works in Drainage District, Guidance notes (Ref.
16)

iii.  Land Drainage Byelaws (Ref. 17)
b. Upper Witham Internal Drainage Board:

I.  Policy Statement on Water Level and Flood Risk Management
(Ref. 18)

ii.  Upper Witham Internal Drainage Board Byelaws (Ref. 19)
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3.
3.1

3.1.1

3.1.2

3.1.3

3.1.4

3.1.5

3.1.6

Supporting Information

Contributing Areas

Within hydrology, it is generally understood that permeable surfaces absorb
rainfall whilst impermeable surfaces repel rainfall leading to surface water
runoff. For a site, the total impermeable area is often referred to as the site’s
Contributing Area. The Contributing Area is used as part of the calculation to
determine the volume of surface water runoff generated within the site.
Developing greenfield sites (typically entirely permeable land) often
increases the site’s Contributing Area as existing natural permeable surfaces
are sealed by impermeable surfaces.

For the Scheme, some existing permeable surfaces will be replaced by
proposed impermeable surfaces across the Principal Site.

The proposed solar PV panel are assumed to not contribute to the total post-
Scheme impermeable area as intercepted runoff drains directly to ground
and the mounting structures holding the solar PV panels are usually
supported by galvanised steel poles driven into the ground, therefore
mitigating the need for concrete footings resulting in the ground beneath the
solar PV panels remaining permeable.

It is expected that interception of rainfall by the solar PV panels will impose
negligible impact on the with-Scheme scenario surface water runoff rates as
the ground below and surrounding the solar PV panels is proposed to consist
of native grassland and wildflower mix, which will provide permeable surface
area for rainfall to drain directly to.

A comparison of the proposed and existing Principal Site has been
undertaken to demonstrate how the with-Scheme scenario Contributing Area
will be affected compared to the pre-Scheme scenario.

Table 3-1 below presents this overall comparison (refer to Appendix 10-4:
Outline Drainage Strategy of the ES [EN010142/APP/6.2] for detailed
breakdowns of impermeable areas within the Scheme areas):

Table 3-1: Contributing Areas of the Developed Principal Site

Total Area Pre- Post- Pre- Post-

(ha) Scheme Scheme Scheme Scheme
Contributing Contributing PIMP* PIMP
Area (ha)  Area (ha)

Extent of Approximately 0 27.56 0% 2.0%**
Principal 1,350345
Site

*- Percentage Impermeable Area (PIMP) — percentage of an area that is
impermeable

**- Assumed operational buildings/compound areas are 100% PIMP.
Photovoltaic (PV) panel areas assumed to have effective 0% PIMP
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3.2 Existing Drainage

3.2.1 The area within the Principal Site is largely greenfield. Full topographical
surveys of the Principal Site are included in Annex A of this report. It is
unknown if formal piped drainage systems are present across the Principal
Site. It is assumed that for low intensity rainfall events, rainfall is collected
within the catchments and naturally drains to ordinary watercourses (surface
water ditches) located along the field boundaries identified by the
topographical surveys and LIiDAR data downloaded from the Department for
Environment Food and Affairs' (DEFRA) online service. For rainfall events
where rainfall exceeds the maximum discharge rates of the ordinary
watercourses, it is assumed that any excess runoff would flow overland and
pond in low lying areas surrounding the ordinary watercourses before
naturally draining after the event has occurred.

3.3 Existing Flood Risk from All Sources

3.3.1 Table 3-2 summarises the pre-Scheme flood risk across the Order limits.
Note the Order limits have been marked indicatively in Table 3-2 maps, to
represent the perspective of the Principal Site and Cable Route Corridor and
surroundings in the context of the West Lindsey District Council’s SFRA (Ref.
11) mapping. Refer to Figure 2-1 of the ES [EN010142/APP/6.3] for the
precise extent of the Order limits):

Planning Inspectorate Scheme Ref. EN010142
Application Document Ref. EN010142/APP/6.2 23



Tilloridge Solar Project
Environmental Statement
Appendix 10-3: Flood Risk Assessment

Table 3-2: Pre-Scheme Flood Risk Mapping

Flood Risk Flood Risk Level
Source

Comments

Fluvial Low (majority of
Principal Site and
Cable Route Corridor)
- High (two very small
areas in Principal Site
and area surrounding
Cottam sub-station
associated with River
Trent within Cable
Route Corridor)

Planning Inspectorate Scheme Ref. EN010142
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4
0

Plate 3-1 - WLDC SFRA - Fluvial Flood Risk Map (Flood Zone 3 with cllimate change)

Principal Site

WLDC'’s Strategic Flood Risk Mapping indicates the maijority of the Principal Site is located within
Flood Zone 1, with 4 small areas of Flood Zone 2 and 3 extents located near the Principal Site Order
limits (Labelled 1 — 4 on Plate 3-1). Only one of these Flood Zone extent areas identified in Plate 3-1
(labelled as “1” located at the northern boundary of the Principal Site) overlap with PV panel
infrastructure proposed development areas. This overlap covers approximately 0.35 ha within field
no. 56. The remaining Flood Zone extent areas shown on Plate 3-1 (labelled, “2”, “3” and “4”) overlap
with fields where no above ground infrastructure is proposed, for example to be used as opportunities
for ecological enhancements.

24



Tilloridge Solar Project
Environmental Statement
Appendix 10-3: Flood Risk Assessment

Flood Risk Flood Risk Level Comments
Source

Cable Route Corridor

The majority of the Cable Route Corridor is located within Flood Zone 1 with small areas of Flood
Zone 2 and 3 associated with watercourses. The area of the Cable Route Corridor located west of the
River Trent, surrounding Cottam sub-station sits within Flood Zone 3.

Tidal Low (Principal Site T‘ el ] _ 7 =
and majority of Cable E@l T ¢ _ =
Route Corridor) — Fl < \ : ==
Medium (small area : -
of Cable Route (o el : P ey
Corridor where L S =]
crossing the River e i /A i‘i
Trent) 1 \ : — 1]

€N
b\
‘ﬁ‘ ; o =0 emm— s |
=

" e

Plate 3-2 - WLDC SFRA - Tidal Flood Risk Map (blue hatch)

The WLDC SFRA mapping indicates tidal flood risk only exists along the tidal estuary of the River
Trent where flood defences are in place. The Principal Site is not in close proximity to this risk area.

|
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Flood Risk Flood Risk Level Comments
Source

7 |

B :

Plate 3-3 — WLDC SFRA - Tidal Flood Risk Map (Blue Hatch)

The Cable Route Corridor passes through an area of High risk, associated with the River Trent as it is
subject to tidal influence within this area.

S
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Flood Risk Flood Risk Level Comments

Source

Pluvial Very Low (majority of & 1Y \
(surface Order limits) — High B g
water) (areas associated - et f o 1

with watercourses)  ~_.5

ol 3

Extent of flooding from surface water

@ Lzt @ Medium Lo erylow £ Location you selected
Plate 3-4 — Gov.uk — Flood Map for Surface Water (accessed January 2023)
Gov.uk Online Flood Maps (Ref. 30) indicate the majority of the Order limits lie in areas of Very Low

risk from surface water flooding. There are small areas ranging from low to high risk associated with
watercourses. The area of the Cable Route Corridor crossing the River Trent is shown to be generally

low risk.
Groundwate Low (Principal Site Majority of boreholes are confidential, with restricted access across the Principal Site. LCC PFRA
r and maijority of Cable (Ref. 7) notes groundwater flooding in the region of Louth, far east of the Order limits (~20km); this
Route Corridor) — area is not impacted by the Scheme. No other groundwater flooding has been identified within the
High (Cable Route Principal Site or Cable Route Corridor within the boundary of Lincolnshire County Council. The
Corridor within Principal Site and majority of the Cable Route Corridor lies atop mudstones and clays, with little ability
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Flood Risk Flood Risk Level
Source

Comments

Bassetlaw District
Council Boundary)

to store water. Given the Principals Site’s high elevation and at the top of river catchments,
groundwater risk is considered Low.

Mapping available via the Bassetlaw District Council SFRA (Ref. 13) shows the proportion of each
1km grid square, where geological and hydrogeological (underground water) conditions indicate that
groundwater might emerge. Within the Order limits, the SFRA mapping indicates the Cable Route
Corridor within the floodplain of the River Trent has a greater than 75% chance of groundwater
emergence during a flood event. The Bassetlaw District Council SFRA notes that the mapping does
not show the likelihood of groundwater flooding occurring. There are no recorded historic
groundwater flooding events within the vicinity of the Cable Route Corridor located within the
Bassetlaw District Council Boundary.

Residual groundwater flood risk is considered to be High.

The risk of flooding from groundwater sources during the construction and decommissioning phases
is to be managed via the Framework CEMP [EN010142/APP/7.8] and Framework DEMP
[ENO010142/APP/7.10] respectively.

Sewers Low

Planning Inspectorate Scheme Ref. EN010142
Application Document Ref. EN010142/APP/6.2

The WLDC SFRA (Ref. 11) indicates the risk of sewer surcharging resulting in flooding events is
limited to urbanised areas of the District. The Principal Site’s rural location means that the risk of
flooding from sewers exceeding their hydraulic capacity is low. The Cable Route Corridor passes
through various roads including the A156. Risk of flooding from sewers located within these roads
during the construction and decommissioning phases is to be managed via the Framework CEMP
[ENO10142/APP/7.8] and Framework DEMP [EN010142/APP/7.10] respectively.
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Flood Risk Flood Risk Level Comments
Source

Avrtificial Low ‘
sources S

Maximum extent of flooding from reservoirs:

when river levels are normal - #/) when there is also flooding from rivers € Lacation you selected

Plate 3-5 — Gov.uk — Reservoir Flood Risk Mapping (accessed January 2023)

Principal Site

Online Flood Maps (Ref. 30) show the maximum extent of flooding from reservoirs extends into a
small area within the Principal Site boundary towards the south-east near Kexby Road and extends
into areas of the Principal Site where no above ground infrastructure is proposed. This is associated
with the unnamed ordinary watercourse which acts as a tributary to the canalised downstream end of
the River Till (Fossdyke Canal). The WLDC SFRA (Ref. 11) indicates the Canal is infrequently full and
can be considered a minor flood risk source.

An anaerobic digestion pit is located adjacent to Field 59. The pit is approximately 100m x 100m in
size and up to 2.0m deep above existing ground level. A pit of this size will fall within environmental
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Flood Risk Flood Risk Level Comments
Source

permitting regulations and is considered to be in good working order and any embankments are
monitored and maintained in good condition, to comply with the regulations (Ref. 29).

Cable Route Corridor

The online flood mapping (Ref. 30) also shows areas of the Cable Route Corridor lying over the flood
extents “when river levels are normal” and “when there is also river flooding”, i.e. the flood extents of
reservoir flooding are greater (higher risk) during flood events where the rivers are at capacity and
utilising floodplain storage.
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3.4

3.4.1

3.4.2

3.5

3.5.1

3.5.2

Watercourses

Watercourses are designated as Main Rivers or ordinary watercourses. Main
Rivers are identified on the Statutory Main River Map (Ref. 20) and are
maintained by the Environment Agency, whereas ordinary watercourses are
maintained by the Lead Local Flood Authority.

The following watercourses lie within the Order limits:

a. Main Rivers:
I.  There are no main rivers present within the Principal Site.

ii.  The River Till runs passes through the Cable Route Corridor
flowing in a southerly direction from Kexby to Stow.

iii.  The River Trent passes through the Cable Route Corridor
southwest of Marton flowing towards Torksey.

b. Ordinary Watercourses:

i.  Yewthorpe Beck is the only identified ordinary watercourse
present within the Principal Site Order limits with associated
Flood Zone 2 and 3 extents overlapping fields where Solar PV
infrastructure is proposed. It is located on the northern boundary
of the Principal Site crossing under Harpswell Lane northwards
towards Yewthorpe, labelled as “1” in Plate 3-4.

ii.  Various other unnamed watercourses are present within the
Order limits, consisting of tributaries to main rivers and surface
water ditches along field boundaries; however, these have no
material long term flood risk impact to or from the Scheme.

Geology and Hydrology

A desktop assessment has been completed to determine bedrock and
superficial geology within the Order limits. British Geological Society (BGS)
Online (Ref. 28) maps indicate the Order limits sit across various bedrock
formations, including Marlstone Rock Formation, Scunthorpe Mudstone
Formation, Charmouth Mudstone Formation, Penarth Group, and Mercia
Mudstone Group. The mapping indicates the Order limits lie within various
superficial deposit types, including Till, Mid Pleistocene (Diamicton), Alluvium
(clay, silt, sand and gravel), and Glaciofluvial Deposits, Mid Pleistocene
(sand and gravel).

The Environment Agency’s Online Interactive Maps for Groundwater (Ref.
21) shows that the Principal Site has a Medium groundwater vulnerability.
The Maps also show the Cable Route Corridor generally follows the medium
risk areas before reaching the River Trent and continuing to Cottam, where
the vulnerability increased to Medium-High.
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4.
4.1

41.1

4.1.2

4.1.3

4.1.4

4.1.5

4.1.6

Assessment of Flood Risk (Principal Site)

Flood risk from all sources

The following section assesses the flood risk from the following sources
against the Site Layout Plan, shown on Figure 3-1: Indicative Principal
Site Layout Plan [EN010142/APP/6.3], included within Annex B, for the
with-Scheme scenario:

a. Fluvial (Rivers and the Sea);
b. Surface Water;

c. Sewers;

d. Groundwater; and

e. Artificial waterbodies.

The methodology used to assess the flood risk is detailed below:

a. Low: where little risk is identified or any theoretical risk identified is
classified as low within Local Authority SFRAs and/or EA flood risk
mapping extents, with low probability of flooding occurring.

b. Medium: where risk is identified within Local Authority SFRA and/or EA
flood risk mapping extents indicating a medium probability, but
manageable flood risk with little to no mitigation required; and

c. High: where modelled levels within Local Authority SFRA and/or EA flood
risk mapping extents show risk to the Scheme as a high probability of
flood risk and where mitigation needs to be considered and residual risks
controlled.

Through the sequential test process and design iterations, all proposed
buildings/compound areas and the majority of the solar PV panels and
mounting structures will be located outside of Flood Zones 2 and 3 i.e. in
Flood Zone 1.

The River Trent, River Till and other ordinary watercourses will not be
impacted by a change in flood risk level within the Cable Route Corridor as
no above ground installations are proposed for the operational phase of the
Scheme.

Any proposed infrastructure shown to be at risk from flooding during the with-
Scheme scenario is to be mitigated as discussed further in Section 7.

Table 4-1 summaries the flood risk as a result of the Scheme.
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Table 4-1: With-Scheme Flood Risk Summary (Operational Phase)

Flood Risk Flood Risk Comments

Source Level

Fluvial Low (Principal The majority of the Principal Site is deemed to be at low risk of fluvial flooding for the with-Scheme
Site) — with two  scenario. One area noted previously in Plate 3-1 and indicated by the label below in Plate 4-1, a small
small areas area of proposed PV field no. 56 adjacent to its northern edge, overlapping with the Environment Agency

(circled in Blue)
in Principal Site
where solar PV
panels are
proposed.

Planning Inspectorate Scheme Ref.
EN010142

Application Document Ref.
EN010142/APP/6.2

Flood Zone 2 and 3 extents. The area of overlap is hereby referred to in this FRA as the “Interaction Zone”.

= = o E Harpswell Lane Interaction Zone ?
_____ = = i at solar PV Field no. 56

Plate 4-1: Flood Zone 2 and 3 extents across Principal Site.

Source: DEFRA online Flood Zone 2 Dataset (Ref. 22) (2024), DEFRA online Flood Zone 3 Dataset
(Ref. 23) (2024). Copyright and database right 2024. Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Esri, HERE, Garmin,
© OpenStreetMap contributors, and the GIS user community
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Flood Risk Flood Risk Comments
Source Level

Plate 4-2 displays the Interaction Zone in more detail, which limited to an area covering approximately
0.35ha in solar PV field no. 56.

Culvert under Harpswell Lane
(AB31) 0.35ha Harpswell Lane Interaction Zone
- Harprwe tane (Lowest Ground Level:19.25m aOD in northwest comner)
"y — w
- 7 o
7
\

EA Flood Zone 2 and 3 Extents

X

\

o\ »-
Yewthorpe Beck Surface water ditch ‘1 Solar PV Field no. 56

%
Plate 4-2: Flood Zone 2 and 3 extents

Source: DEFRA online Flood Zone 2 Dataset (Ref. 22) (2024), DEFRA online Flood Zone 3 Dataset
(Ref. 23) (2024). Copyright and database right 2024. Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Esri, HERE, Garmin,
© OpenStreetMap contributors, and the GIS user community

Solar PV panels and mounting structures proposed within the Interaction Zone will not alter the existing
flood extents topography and are proposed to be installed at heights to enable sufficient freeboard of at
least 300mm during the design storm event flood depth, including allowances for climate change.
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Flood Risk Flood Risk
Source Level

Comments

Solar PV panels are to be mounted at the typical height 600mm above ground level across the remaining
Solar PV fields within the Principal Site (all remaining solar PV fields are designated as Flood Zone 1
land).

Raised PV panels with sufficient freeboard are proposed within the Interaction Zone, will be located in
Flood Zones 2 and 3. i.e. all other above ground infrastructure Solar Stations, batteries or inverters are
proposed within Flood Zone 1. No fluvial compensation will be required as a result of PV panels being
located within the Interaction Zone as the mounting structure legs are proposed to be less than 100mm in
diameter. The impact on floodplain volume loss within the Interaction Zone due to the Scheme has been
discussed in consultation with the Environment Agency, IDB and LLFA and is envisaged to result in
negligible impact due to the small areas involved.

The typical density of PV panels proposed across the Scheme is 1,500 per ha, the resultant loss of flood
plain volume during the design scenario due to PV mounting structure legs for the Yewthorpe Beck
floodplain south of Harpswell Lane is approximately 1.03m?3. Calculations of the flood volume loss are
included in Annex E of this report.

Risk remains Medium with no increase in flood risk to the Scheme or elsewhere.

Tidal Low

Planning Inspectorate Scheme Ref.
EN010142

Application Document Ref.
EN010142/APP/6.2

No change to flood risk level as a result of the Scheme.
Principal Site not impacted by Tidal risk.
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Flood Risk Flood Risk Comments
Source Level

Pluvial Medium

(surface

water)

J e Y — - A
§\ ‘.v? Y~ 4 V= = \"\:f A S e 1
Plate 4-3 Surface Water Flood Mappin
Source: DEFRA online RoFSW Dataset (Ref. 23) (2023)

Surface water flood risk is generally low across the Principal Site, with some areas of Medium risk
associated with natural topography valleys draining north and south from the Scheme. Solar PV panels
and mounting structures will not increase surface water flood risk as they are not considered to alter the
exiting drainage regime. Any increased surface water runoff from impermeable areas is proposed to be
managed to mimic the pre-Scheme conditions for up to and including the 1 in 100 + 40% Climate Change
(CC) event as detailed in the Outline Drainage Strategy (Appendix 10-4 of the ES
[ENO10142/APP/6.2]).

Flood Risk will not increase elsewhere as a result and, therefore, remains Medium.

Groundwat Low

The Outline Drainage Strategy (Appendix 10-4 of the ES [EN010142/APP/6.2]) does not propose to

er utilise infiltration techniques to discharge increased surface water runoff.
No change to flood risk level.
Sewers Low The Scheme does not impact any existing sewage infrastructure, and no new infrastructure is proposed.

Planning Inspectorate Scheme Ref.
EN010142

Application Document Ref.
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Flood Risk Flood Risk Comments
Source Level

No change to flood risk level.

Artificial Low (Principal The Scheme does not impact artificial sources of flood risk and does not propose above ground
sources Site) infrastructure located within the vicinity of an existing artificial flood risk source.
The anaerobic digesting pit adjacent to Field 59 is considered to be maintained within an environmental
permit under the regulations (Ref. 29) with a low residual risk to the Scheme.
No change to flood risk level.

Planning Inspectorate Scheme Ref.

EN010142

Application Document Ref.

EN010142/APP/6.2 37



Tilloridge Solar Project
Environmental Statement
Appendix 10-3: Flood Risk Assessment

4.2
4.2.1

4.2.2

4.2.3

4.2.4

Climate Change

As of July 2021, the guidance (Ref. 27) for climate change allowances used
in FRAs have changed, and now propose peak river flow allowances based
on Water Framework Directive catchment areas, instead of nationwide
allowances in previous iterations of guidance. The DEFRA mapping website
‘Climate change allowances for peak river flow in England (Ref. 24)
(accessed January 2024) has been reviewed to confirm the revised climate
change allowances for the two catchment areas that cover the Order limits.
These values have been used in this assessment. Refer to Plate 4-4 below.

Witham Management Catchment ®
2 peak river flow allowances

1‘ ) = ? Central Higher Upper
: 2 s 20208 14 7
{ e A _ZSEN : 20605
S 2080s
b
1
=]
Lower Trent and Erewash ®
L { Management Catchment peak
3\ L 9 { river flow allowances

{ N Y Central Higher Upper
% a 20208 3

2050s

2080s

Plate 4-4: Peak River Flow Climate Change Allowances per Catchment

Climate change allowances relate to predicted percentage increase in peak
river flows as a result of the effects of climate change, which development
projects like the Scheme must take into account in their design.

The current allowance for design purposes for the Order limits are the Higher
Central allowance of 39% and 32% (for Essential Infrastructure), for the
Lower Trent and Erewash Management Catchment and Witham
Management Catchment, respectively.

As the Scheme is located across the two Management Catchments, the
highest value of 39% allowance has been used to provide a robust
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4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4.3

43.1

4.3.2

assessment for design across the whole Scheme based on a worst-case
scenario.

An additional assessment for Essential Infrastructure projects is the
application of the H++ Scenario climate change allowance for sea level rise;
a sensitivity assessment to ensure infrastructure can operate in extreme
events involving a tidal influence. Previously, the H++ Scenario would be
applied to Infrastructure projects of this scale. The H++ scenario provides an
estimate of sea level rise and river flood flow change beyond the likely range
(i.e. an extreme event beyond expected climate change allowances) but
within physical plausibility. It is useful for contingency planning to understand
what might be required if climate change were to happen much more rapidly
than expected.

Section 4.3 discusses the H++ scenario for the Scheme.

Credible Maximum Scenario (CMS)

The online Environment Agency guidance (“Flood risk assessments: climate
change allowances”) (Ref. 34) indicates that for “Assessing credible
maximum scenarios for nationally significant infrastructure projects, new
settlements or urban extensions”:

“If you develop NSIPs you may need to assess the flood risk from a credible
maximum climate change scenario” (CMS)

The test should be treated as a ‘sensitivity test’, to help you assess how
sensitive a proposal is to changes in the climate for different future

scenarios. This will ensure a proposed development can be adapted to large-
scale climate change over its lifetime to ensure infrastructure remains
operational in times of extreme flooding.

The CMS allowance to be referred to in this assessment is the Upper End for
the 2080s Epoch, from Plate 4-4 this value is 62%. This is based on the
Upper End allowance for climate change, which in this case (using the Lower
Trent and Erewash Management Catchment.

Section 4.4 below discusses flood risk within the context of climate change
allowances. Annex C includes a fluvial flood level technical note which
discusses the areas of PV panels located in Flood Zone 2 and 3 and reviews
and applies these climate change allowances in the assessment.

With-Scheme Tidal Flood Risk

Sea level rise and the H++ scenario have been considered in this FRA. An
assessment of sea level rise has been undertaken to demonstrate the
Principal Site is not at risk of sea level rise, from climate change or when
incorporating the H++ scenario.

The River Trent tidal mapping in the WLDC SFRA (Ref. 11) indicates tidal
flood risk limited to the western extent of the Cable Route Corridor, with no
impact on the Principal Site. Furthermore, tidal defences are in place along
the River Trent; however, the calculations have been undertaken assuming
these are not in place.
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4.3.3

4.3.4

4.3.5

4.3.6

4.3.7

4.3.8

4.3.9

There are a range of allowances for each river basin district and epoch for
sea level rise. They are set out in Table 2 of the Environment Agency online
Climate Change Assessment guidance (Ref. 25) and are based on
percentiles. A percentile describes the proportion of possible scenarios that
fall below an allowance level. Table 4-2 below indicates the sea level rise
estimate, for the epochs for the Humber River basin catchment.

Table 4-2: Extract from Table 2 of Environment Agency Sea Level Rise
Tables (Online) (Ref. 26)

Area of Allowance 2000 to 2000 to 2036 to 2036 to 2066 to
England 2035 2035 (mm) — 2065 2065 (mm) 2095
(mml/yr) Cumulative (mmlyr) - (mmlyr)
Total Cumulative
Total
Humber Higher 5.5 193 8.4 252 11.1
central
Humber Upperend 6.7 235 11 330 15.3

The sea level rise allowances account for slow land movement. This is due
to ‘glacial isostatic adjustment’ from the release of pressure at the end of the
last ice age. The northern part of the UK is slowly rising and the southern
part is slowly sinking. This is why net sea level rise is predicted to be less for
the north-west and north-east than the rest of the country.

The design life of the Scheme is anticipated to be approximately 60 years
and decommissioning is expected to commence thereafter, albeit the
operational life may extend beyond this date.

Sea level rise poses a potential risk to the Cable Route Corridor, but it is not
considered to impact the Principal Site. It has been estimated, using the
Environment Agency’s online sea level rise data for the Humber River basin
management area, sea level could rise by up to approximately 902mm by the
year 2088; assessed by accumulating the mm/yr increase in sea level depth
in each epoch up to the year 2068. Refer to Calculations in Annex D for
more detail.

A rise of 902mm would provide a tidal flood level of 609m AOD. Applying the
H++ analysis as a sensitivity test, i.e. applying a maximum 1.9m rise, the
tidal level could theoretically reach 7.09m by 2100.

The lowest site level across the Principal Site is 13.13m AOD (from LiDAR
review). This level is over 6m above the H++ level. Therefore, sea level rise
is not considered to pose a risk to the solar PV panels and battery/compound
areas of the Scheme. There is no permanent above ground infrastructure
proposed along the Cable Route Corridor. As such, no mitigation is required
to protect finished levels of infrastructure due to sea level rise.

Combined fluvial and tidal modelling is not considered necessary for this
Scheme as it is not reasonable to assume sea level will rise a further 6m to
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4.3.10

4.4

44.1

4.4.2

4.4.3

4.4.4

4.4.5

4.4.6

the lowest level of the Principal Site, even with fluvial interaction, due to the
landscape topography around the River Trent catchment and lower lying
expanses of land around the Trent floodplain.

In summary, the flood risk to structures (Principal Site) and the risk to people
associated with sea level rise is considered low, with no mitigation required.

With-Scheme Fluvial Flood Risk

The following section provides an assessment of fluvial flood risk level to and
from the Principal Site. The assessment demonstrates that the Scheme will
not result in an increase to existing flood risk levels within and surrounding
the site through the implementation the Outline Drainage Strategy
(Appendix 10-4 of the ES [EN010142/APP/6.2]) and identifies any areas
within the Principal Site Order limits where mitigation measures are required
to protect the proposed Scheme infrastructure from future fluvial flood events
when taking climate change into consideration.

Fluvial Flood Risk as a result of the Scheme Infrastructure
The Outline Drainage Strategy (Appendix 10-4 of the ES
[ENO010142/APP/6.2]) proposes that increased surface water flows from the
Scheme as a result of new impermeable areas within the Principal Site will
be managed and discharged to watercourses in-situ at existing greenfield
rates via sustainable drainage techniques.

The strategy to control the with-Scheme discharge rates to mimic the pre-
Scheme run-off conditions, mitigates any increases to peak river flow rates
within the watercourses utilised for outfall locations within the Principal Site
boundary. This strategy will result in no increase to fluvial flood risk levels
within vicinity of the Principal Site throughout the design life of the Scheme.

Fluvial Flood Risk to the Scheme Infrastructure

The majority of the Principal Site is located within Flood Zone 1; therefore, all
proposed Scheme infrastructure within this designation can be assessed to
remain at low risk from the effects of fluvial flooding throughout the Scheme’s
design life.

Four small areas at higher fluvial flood risk than the majority of the Principal
Site, i.e. land assessed as Flood Zone 2 or Flood Zone 3, are located within
Principal Site’s Order limits. The identification of the four areas discussed
previously in Table 3-2 demonstrates only one of these areas is proposed as
having above ground infrastructure installed as a result of the Scheme
(Harpswell Lane Interaction Zone).

The above ground infrastructure proposed within the Harpswell Lane
Interaction Zone consists of Solar PV panels and mounting structures which
are deemed to be suitable for placing in areas designated as Flood Zone 2
and 3 providing there is sufficient freeboard depth between the PV panels
and the expected flood level. A summary of the separate technical
assessment of this expected flood level is included in Annex C of this FRA is
provided within this section and details of the mitigation measures required to
ensure sufficient freeboard to the Solar PV panels within the Harpswell Lane
Interaction Zone are provided in Section 7 of the report.
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4.4.7

4.4.8

4.4.9

4.4.10

4.4.11

4.4.12

4.4.13

4.4.14

The three remaining areas of Environment Agency Flood Zone 2 and 3
extents within the Principal Site Order limits do not have above ground
infrastructure proposed (these areas are designated as having potential for
ecological enhancements) and therefore considered to not change from the
pre-Scheme scenario, meaning no mitigation measures for the effects of
future fluvial flood events will be required.

Security fencing will be installed around the PV fields. Field 56 in the
Harpswell interaction zone will have security fencing within the Flood Zone 3
extents. The fencing is typical 2.5m high open mesh chain fencing on timber
posts. The fencing will not impede flood flows in and out of the floodplain.

The overall fluvial flood risk level for the Principal Site and surrounding areas
in the with-Scheme scenario is therefore assessed to remain unchanged
from the pre-Scheme Scenario.

Fluvial Flood Risk Level Assessment

The Environment Agency confirmed, in their response on 19 January 2023 to
an Environment Agency Product Data request, that there are no designated
main rivers and no detailed hydraulic modelling available for the
watercourses in the Principal Site.

In order to assess the fluvial flood risk to the solar PV fields in the vicinity of
the fluvial flood risk area within the Harpswell interaction zone, a catchment
runoff approach has been undertaken to estimate potential flood depths,
including allowances for climate change.

The assessment is based on the contributing pluvial runoff catchment area
and the peak runoff rates that it can feasibly generate, related to the channel
capacity and predicted flood risk as a result of exceeded channel capacity.

The minimum assessment parameters to base the assessment on and to
assess suitability in addressing flood risk are set out below:

a. Flood Estimation Handbook (FEH) web service data has been used to
assess the flood risk runoff rates;

b. Predicted flood level assessment undertaken using climate change
allowances for the 2080’s Epoch for both the Higher Central and Upper
End in lieu of a hydraulic model of the Yewthorpe Beck;

Design Climate Change Allowance: 32%;
Credible Maximum Scenario / Sensitivity Test: 62%;
Minimum Design Freeboard of 300mm; and

-~ o a0

Credible Maximum Scenario depths shall not submerge the PV panels
but can utilise the freeboard allowance.

As there is no detailed hydraulic model to assess the climate change values
above, a conservative assessment of climate change based on excess
catchment flows has been undertaken to provide an appropriate assessment
of flood risk to the Solar PV panels in the Principal Site where they are at
potential risk of flooding. Further detail is set out in the Technical Note which
is included in Annex C of this FRA.

Planning Inspectorate Scheme Ref. EN010142
Application Document Ref. EN010142/APP/6.2

42



Tilloridge Solar Project
Environmental Statement
Appendix 10-3: Flood Risk Assessment

4.4.15

4.4.16

4.4.17

4.4.18

4.4.19

4.4.20

4.4.21

4.4.22
4.4.23

4.4.24

The Technical Note sets out the methodology, analysis, findings and
proposes mitigation measures.

The analysis incorporates allowances for climate change as discussed in
Section 4.2, consisting of allowances for the design flood event and a
sensitivity check for the Credible Maximum Scenario flood event which are
detailed at the end of this section.

The online flood risk mapping (Ref. 30) indicates the Harpswell Lane
interaction zone contains a small area of solar PV panels within solar field
no. 56, where fluvial flooding may occur between the ground level and the
bottom of the solar PV panel.

A typical solar PV mounting structure secures the PV panel from underneath
so that the lowest point of the PV Module is at least 600mm above ground
level.

Chapter 3: Scheme Description of this ES [EN010142/APP/6.1] notes in
paragraph 3.4.11 that solar PV panels will be equipped with sensors to
detect flood waters and trigger the panel to tilt to increase the distance from
the ground to the base of the panel. However, in order to provide a robust
review of flood risk, the minimum height of 600mm has been used to
undertake the assessment, providing a conservative approach in case of
sensor failure.

3D surface models developed from LIiDAR and drone survey data of the
Principal Site and surrounding areas was developed using Autodesk Civils
3D software, providing geometric and ground level data of the surface water
ditch and its surrounding floodplain adjacent to field no. 56.

An analysis of the watercourse channel and floodplain discharge capacities,
and the catchment runoff volumes and flow rates was undertaken to enable a
prediction of the design flood level.

The assessment determined the design flood level as 19.76m AOD.

The Technical Note proposes to mitigate the risk of fluvial flooding to the PV
infrastructure by setting the lowest point of the PV panels to be mounted
within the flood depth extents at 20.06m AOD. At this level the height of the
PV panels above ground will enable a freeboard depth of 300mm (deemed
suitable as per standing advice for development by the Environment Agency
(Ref. 31)) between the lowest level of the PV panels and the expected fluvial
flood level for the 1 in 100 year + Higher Central climate change allowance
event. (i.e. the design allowance for the Scheme).

Table 4-3 presents the lowest ground level and proposed lowest level solar
PV panels in solar field no’s 51, 56 and 57 within the interaction zone, as
assessed from the 3D ground surface model.
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4.4.25

4.4.26

4.4.27

4.4.28

4.4.29

4.4.30

Table 4-3 — Proposed Solar PV Panel Levels in Solar PV field no. 51, 56
and 57

Lowest Predicted Predicted Proposed Freeboard Freeboard

Ground Flood Level Flood Level Lowest level to base of to base of

Level (1in 100 (1in 100 of the base raised solar raised solar
year+ CC year+ CC ofsolar PV PV Panel PV Panel

Higher Upper End Panels in level (1in  level (1in

Central Allowance) FZ3 100 year+ 100 year +

Allowance) CC Higher CC Upper
Central End

Allowance) Allowance)

19.25m 19.76m 19.82m 20.06m 300mm 220 mm
AOD AOD AOD AOD

The analysis estimates the predicted flood levels within the Harpswell Lane
interaction zone, taking into account climate change. The analysis findings
demonstrate that there will be no increased risk from fluvial flooding to the
solar PV panel infrastructure proposed within the assessed climate change
flood extent of field no’s. 51, 56 and 57 when the base of the PV panel, when
at their lowest height, is no lower than 20.06m AQOD (i.e. at least 220mm
higher than the credible maximum scenario flood level).

The Fluvial Flood Level Technical Note, therefore, demonstrates that there
will be sufficient freeboard between the predicted worst case flood depth
level and the solar PV Module infrastructure for up to the 1 in 100 year event,
including allowances for climate change.

During a stakeholder consultation meeting held on 04.09.2023, the fluvial
flood risk methodology and approach was presented to the Environment
Agency, LLFA and IDBs. All stakeholders concluded that the fluvial flood risk
assessment approach was deemed appropriate and proportional to the
proposed Scheme. Therefore, it is considered that no additional detailed
fluvial modelling is required as a result of this assessment.

A copy of the minutes from the consultation meeting are included in
Appendix 10-5 of the ES [EN010142/APP/6.2].

The Fluvial Risk Technical Note provides an assessment of pluvial catchment
runoff for the Yewthorpe Beck surface ordinary watercourse upstream of the
Harpswell Lane interaction zone in lieu of a hydraulic model. To ensure a
robust approach in estimating the greenfield runoff rates; for the design
scenario flood event, the pluvial runoff assessment uses 150% greenfield
rate in place of the 1 in 100 year + 32% (upper central allowance) climate
change event, and in place of the 1 in 100 year + 62% (higher central
allowance) climate change event, 200% of the greenfield rate is used to
assess the credible maximum scenario.

The approach taken within the Fluvial Flood Risk Technical Note to estimate
greenfield runoff rates was presented to the water environment stakeholders
during a meeting on the fourth of September 2023. The feedback during the
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4.4.31

4.4.32

4.4.33

4.4.34

4.4.35

meeting concluded that with no further hydraulic modelling proposed, the
approach was deemed “appropriate to the scale and nature of the proposed
development’. The minutes form the stakeholder meeting are included in
Appendix 10-5 of the ES [EN010142/APP/6.2].

It is considered that fluvial flood risk to the Scheme infrastructure throughout
its design life, including allowances for climate change a review of the
credible maximum scenario can be sufficiently mitigated through the
proposal to locally increase the mounting height of PV panels.

Floodplain Compensation Assessment

With any proposed scheme that has potential flood risk and consequential
floodplain loss, an assessment of compensation should be provided. As
discussed in this FRA, there is no permanent above ground infrastructure,
other than Solar PV panels, that will be located with Flood Zone 2 and 3
extents. All other permanent above ground infrastructure and operational
phase site compounds within the Principal Site will be located in Flood Zone
1.

The Fluvial Flood Risk Level Assessment estimates a design flood depth of
19.76m AOD within PV field 56, adjacent to the Yewthrorpe Beck ordinary
watercourse, during the 1 in 100 year + climate change event (i.e. effectively
the climate change extents of Flood Zone 3a).

The Fluvial Flood Risk Technical Note identifies the estimated flood risk
depth level extends into a small number of Solar PV Panels in Fields 51 and
57 in addition to field 56, resulting in the lowest mounting height of Solar PV
panels in these areas being set to 20.06m AOD to mitigate the risk of fluvial
flooding.

Plate 4-5 (extracted from Figure 7 of Annex C: Fluvial Flood Risk Level
Assessment Technical Note) presents an overview of where the 19.76m
AOD contour overlaps with fields 51, 56 and 57.

N
Yewthorpe Beck A
Environment Agency Flood Zone 2/3 extents

\

\

A

19.76m AOD contour

Plate 4-5: Design Flood Depth Extent
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4.4.36

4.4.37

4.4.38

4.4.39

4.4.40

4.4.41

Source: Copyright and database right 2024. Esri, Maxar, GeoEye,
Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN,
and the GIS User Community Esri, HERE, Garmin, © OpenStreetMap
contributors, and the GIS user community

Plate 4-5 displays the design fluvial flood depth extent. This contour is
considered to be a more robust representation of the Flood Zone 3a +
climate change extents (determined by the fluvial flood risk assessment
analysis). The online flood mapping displayed in Plate 4-5, including the area
east of the design flood depth extent is based on 2004 National Generalised
J-Flow modelling carried out for the initial release of the Flood Zones. This
has been confirmed by the Environment Agency in their Product 4 data
request response on 19 January 2023. This older modelling doesn’t take into
account channels, or their capacities which can result in unrepresentative
outlines.

Each Solar PV panel is supported on three individual legs, using steel |
beams and Sigma beams. The proposed density of the panels is
approximately 1,562 panels per hectare. Each panel is support by two |
beams and a Sigma Beam (for tracking panels; fixed panels will have thinner
legs due to less weight to support).

A volumetric floodplain compensation calculation, assessing all three of the
identified fields has been undertaken to determine if floodplain compensation
is required. Annex E of this FRA includes further details and the volumetric
assessment of the Solar PV panel support legs.

Table 4-4 provides the cumulative results of the volumes occupied by the PV
mounting structure leg within the design fluvial flood depth extents. See
Annex E included within this FRA for full calculations.

Table 4-4: Total Volumes of PV Mounting Structures in Flood Depth
Extents

PV field Total PV field Total mounting Average Total leg
No. area within  structure leg cross depth within volume within
design flood sectional area design flood design flood
depth within design flood depth extents depth extents
extents depth extents (mm) (m?3)
(ha) (m?)
56 0.68 412 250 1.03
57 0.062 0.03 250 0.01
51 0.11 0.1 125 0.01
TOTAL 0.852 - - 1.05

The results indicate that total of 1.05m? of floodplain volume is lost as a
result of the Solar PV Panel infrastructure within the design flood depth
extents. Across an area of 0.85ha, this results in an increase in the flood
depth of approximately 0.34mm.

From practical experience, it is considered current fluvial modelling outputs
can predict approximate flood depths within model cells to +/-10mm in
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4.4.42

4.4.43

4.5
4.5.1

45.2

4.5.3

45.4

4.5.5

tolerance. With LiDAR and drone survey tolerances between +/- 150mm and
+/- 20-30mm respectively, it is considered a hydraulic model would not
feasibly assess the floodplain loss at this scale of floodplain loss within a
tolerance less than +/- 10mm.

Therefore, it is considered, with the estimated flood depth increase of
0.34mm, there will be no material increase in flood risk on the site or
elsewhere. With the lack of receptors downstream of the interaction zone
(open greenfield space) floodplain compensation is not required for the
Scheme.

In summary, fluvial flood risk is not increased as a result of the Scheme, to
the Scheme or elsewhere.

With-Scheme Surface Water Flood Risk

As discussed within Table 3-2, the surface water flood risk is generally low
across the Principal Site for the Pre-Scheme scenario. However, as the
Principal Site covers a considerable area, localised areas with variations
from medium to high surface water flood risk are present. These medium to
high risk areas are associated with topographical low spots and/or with the
areas immediately surrounding the two watercourses identified in the Fluvial
Flood Level Technical Note (Annex C).

The Outline Drainage Strategy (Appendix 10-4 of the ES
[EN010142/APP/6.2]) discusses in detail the increases in total impermeable
area across the Principal Site for the with-Scheme scenario. The increases in
impermeable area are envisaged to result in localised increases to surface
water run off rates directly associated with BESS, on-site substations and
operational phase compounds. The increase in surface water runoff from
these areas is proposed to be managed via sustainable drainage techniques
to temporarily attenuate the increased surface water flows before discharging
to surrounding watercourses at restricted rates to mimic the pre-Scheme
conditions for up to and including the 1 in 100 year + 40% climate change
event.

As discussed within the Outline Drainage Strategy (Appendix 10-4 of the
ES [EN010142/APP/6.2)), it is considered that total impermeable areas
where solar PV panels are proposed for the with-Scheme scenario will
remain consistent to the pre-Scheme state. Therefore, the proposed PV
panel areas are considered to not impact the post-Scheme surface water
flood risk level associated specially in relation to the two watercourses
identified in the Fluvial Flood Level Technical Note (Annex C). Further detail
of the with-Scheme impermeable areas is discussed within the Outline
Drainage Strategy (Appendix 10-4 of the ES [EN010142/APP/6.2]).

Therefore, it is envisaged that there will be no increase to surface water flood
risk on or surrounding the Principal Site for the with-Scheme scenario.

Surface water flood risk remains low overall.
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4.6

4.6.1

4.6.2

4.6.3

4.6.4

4.6.5

4.6.6

4.7

4.7.1

4.7.2

4.7.3

With-Scheme Other Sources of Flood Risk

There are no Artificial Sources of flood risk within the Principal Site;
therefore, flood risk remains low from Artificial Sources.

An anaerobic digestion pit is located adjacent to Field 59. The pit is
approximately 100m by 100m in size and up to 2.0m deep above existing
ground level. A pit of this size will fall within environmental permitting
regulations and is considered to be in good working order and any
embankments are monitored and maintained in good condition, to comply
with the regulations (Ref. 29).

Groundwater flood risk is anticipated to remain unchanged, as there are no
proposals for discharging surface water runoff via infiltration methods.

The with-Scheme scenario does not propose to interact or alter any existing
sewer infrastructure and therefore will result in no change to flood risk from
such sources. Construction risk of exposing or damaging sewers during the
construction and decommissioning phases of the Scheme will be included
and managed via the CEMP [EN010142/APP/7.8] and DEMP
[ENO10142/APP/7.10] respectively.

It is envisaged that flood risk levels from other sources (groundwater,
sewers, or artificial bodies) within and surrounding the Order limits will
remain unchanged.

Flood Risk from Artificial sources remains low (residual).

Temporary Construction Compounds (Principal
Site)

The proposed temporary construction compounds each occupy an area of
approximately 0.33ha.

During the construction phase of the Principal Site, there are five proposed
temporary construction compounds proposed, illustrated on Sheet 1 within
Chapter 10, Figure 10-5 of the ES [EN010142/APP/6.1].

All five temporary construction compounds are located within Flood Zone 1.
One of the five temporary construction compounds is located near to the
flood risk area identified to be associated with Yewthorpe Beck, an ordinary
watercourse. The Yewthorpe Beck has been subject to an assessment of
climate change from the risk of fluvial flooding within this FRA. The predicted
worst case climate change level for the credible maximum scenario (CMS)
associated with Yewthorpe Beck is 19.82m AOD. The lowest approximate
ground level of the temporary construction compound located nearest to the

predicted flood extents is approximately 21.00m AOD. As it is considered the

predicted level of 19.82m AOD is a conservative estimate of the flood level to
assess the credible maximum scenario, the temporary construction
compound is considered to be at low risk of fluvial flooding when taking into
account climate change as the lowest ground level around the temporary
construction compound is approximately 1.18m above the CMS level.
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4.7.4

4.7.5

4.7.6

4.8
4.8.1

4.8.2

4.8.3

All five temporary construction compounds are located within areas of very
low surface water flood risk and low risk from groundwater, sewers and other
artificial sources.

The temporary construction compounds are proposed to be in place for up to
36 months during the Construction Phase, being replaced with solar PV
panels during the Operational Phase. The assessment of solar PV panels
during the Operational Phase where temporary construction compounds are
proposed within the Principal Site conclude that no mitigation measures will
be required within construction compound locations.

Therefore, it is considered the temporary construction compounds within the
Principal Site are considered to be at low risk of flooding from all sources.

Flood Risk Summary

As previously discussed, the Scheme is not envisaged to impact fluvial, tidal,
groundwater, sewers, or artificial risk levels of flooding within or surrounding
the Order limits.

The increase in surface water runoff rates as a result of the with-Scheme
scenario will be managed via sustainable drainage techniques proposed to
mimic the pre-Scheme conditions detailed within the Outline Drainage
Strategy (Appendix 10-4 of the ES [EN010142/APP/6.2]), resulting in no
impact to flooding from surface water sources within or surrounding the
Order limits.

The pre- and post-Scheme flood risk conclusions are presented in Table 4-4.
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Table 4-4: Flood Risk Summary (Principal Site)

Flood Risk Pre-Scheme Flood
Source Risk Level

Post-Scheme Flood Risk
Level

Comments

Fluvial Low (Principal Site)

Low (Principal Site)

Discharge from impermeable areas detailed in the Outline Drainage
Strategy (Appendix 10-4 of the ES [EN010142/APP/6.2]) are to be
restricted to Greenfield rates, mitigating increases to peak river flow
rates.

Solar PV Panel infrastructure within Flood Zones 2/3 “interaction
zones” are not envisaged to alter the existing flood extents’
topography and are proposed to be installed to enable sufficient
freeboard during the worst case flooding scenarios.

Tidal Low (maijority of Order
limits) — High (areas
associated with

Low (majority of Order
limits) — High (areas
associated with

No change to flood risk level.

watercourses) watercourses)
Pluvial Low Low Increased surface water runoff is proposed to be managed to mimic
(surface the pre-Scheme conditions for up to and including the 1 in 100 + 40%
water) climate change event. No change in flood risk level.

Groundwater Low (Principal Site and
majority of Cable Route
Corridor) — High (Cable
Route Corridor within
Bassetlaw District
Council Boundary)

Low (Principal Site and
majority of Cable Route
Corridor) — High (Cable
Route Corridor within
Bassetlaw District Council
Boundary)

The Outline Drainage Strategy (Appendix 10-4 of the ES
[EN010142/APP/6.2]) does not propose to utilise infiltration
techniques to discharge increased surface water runoff. Groundwater
during construction will be addressed within the Framework CEMP
[ENO10142/APP/7.8] and Framework DEMP [EN010142/APP/7.10].
No change to flood risk level.

Sewers Low Low No change to flood risk level.
Artificial Low (Principal Site and Low (Principal Site and No change to flood risk level.
sources majority of Cable Route majority of Cable Route

Corridor) — Medium

Planning Inspectorate Scheme Ref.
EN010142
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Flood Risk Pre-Scheme Flood Post-Scheme Flood Risk Comments
Source Risk Level Level
(small area of Cable area of Cable Route

Route Corridor where Corridor where crossing
crossing the River Trent) the River Trent)
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4.9

49.1

4.9.2

49.3

4.9.4

4.9.5

4.9.6

4.9.7

The Sequential and Exception Tests — Principal
Site

The Sequential and Exception Tests have been undertaken to satisfy both
NPS EN-1(Ref. 1) and NPPF(Ref. 4) requirements, as set out in Section 2.2
of this FRA.

The Principal Site includes areas of high risk of flooding although is
predominantly within Flood Zone 1.

The location of the Principal Site was dictated in part by the availability of a
grid connection point at National Grid Cottam Substation. Chapter 4
Alternatives and Design Evolution of the ES [EN010142/APP/6.1]
provides an explanation of site selection process along with how the Scheme
had considered alternatives taking into account wider environmental and
planning considerations.

As set out in Chapter 4: Alternatives and Design Evolution of the ES
[ENO010142/APP/6.1] the location of the Principal Site was informed by the
considerations outlined in the NPS EN-3 (Ref. 2) in relation to the siting of
solar PV development.

A sequential approach has been applied to the layout and design of the
Principal Site whereby the two on-site substations, BESS and the majority of
the solar PV arrays located in areas with the lowest risk of flooding from any
source. As shown on Figure 3-1: Indicative Principal Site Layout Plan
[ENO010142/APP/6.3], there is one area where Solar PV panels are located
within Flood Zone 2 and 3 extents. Where required, embedded mitigation
within the design has been included, for example, setting the minimum level
of the base of solar PV panels in fluvial flood extents in fields 51, 56 and 57
to 20.06m AOD to remain operation in times of flood. In particular, east-west
tracking panels are to be used enabling them to be tilted and as such provide
greater resilience to instances of flooding in these areas. The Sequential Test
is therefore considered passed for the Principal Site due to flood risk from
any source to be low following the embedded mitigation.

In addition, the Scheme will include habitat creation and enhancement as set
out in Chapter 9: Ecology and Nature Conservation of the ES
[ENO010142/APP/6.1]. This will contribute to the Scheme providing
biodiversity net gain in line with the Environment Act 2021 (Ref. 33). There
are areas of high-risk flooding within the Principal Site which are excluded for
solar panels and are proposed to be used for ecological enhancement.
Safeguarding these flood risk areas for ecological enhancement will secure
these areas from future development, mitigating potential future increases to
flood risk.

As detailed within Section 7 of this FRA, embedded mitigation measures
and an Outline Drainage Strategy (Appendix 10-4 of the ES
[ENO010142/APP/6.2]), secured by a requirement of the DCO will be
implemented, in order to ensure that the Scheme is safe for its lifetime and
that there will be no increases in flooding elsewhere. Thus, the Scheme
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satisfies the second requirement of the Exception Test and will remain safe
throughout its lifetime without increasing flood risk to third party land.

4.9.8 Therefore, as demonstrated above the Principal Site is considered to pass
the Sequential and Exception Test.
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5. Assessment of Flood Risk (Cable Route
Corridor)

5.1 Flood risk from all sources

5.1.1 Long term flood risk resulting from the Cable Route Corridor is considered to
be as existing, as the infrastructure will be buried throughout the Corridor
with no permanent aboveground built development.

5.1.2 Table 5-1 below sets out the flood risk from all sources for the Cable Route
Corridor only.
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Table 5-1: Flood Risk Assessment

Flood Risk Pre-Scheme Flood Post-Scheme Flood Comments

Source Risk Level Risk Level

Fluvial High (Cable Route High (Cable Route Source: (Figure 9.1 and 9.2 of WLDC SFRA (Ref. 11)) and online
Corridor cross the Corridor cross the mapping (Gov.uk). No change to flood risk level and no increase in
River Tilland Trentto River Till and Trent to flood risk. No permanent above ground infrastructure being located in
where it connects to  where it connects to  the Cable Route Corridor. No long term flood risk and no mitigation
the National Grid the National Grid required (i.e. no floodplain compensation or raising of ground levels/floor
Substation at Cottam. Substation at Cottam. levels. No alternative Cable Route Corridor available that would avoid

Flood Zones 2/3 completely.
Tidal Medium to High along Medium to High along Source: (Figure 9.1 and 9.2 of WLDC SFRA (Ref. 11)). No change to

majority of cable route majority of cable route
in tidal Trent reaches. in tidal Trent reaches.

flood risk level and no increase in flood risk.

Pluvial (surface
water)

Medium to High along Medium to High along
cable route through cable route through
interaction with fluvial interaction with fluvial

Source: (Online SW Mapping, Gov.uk (Ref. 30)). No change to flood
risk level and no increase in flood risk. No mitigation required for below
ground cables. Any interaction with existing below ground drainage

Flood Zones Flood Zones (land drains) will be managed and reinstated during construction and
decommissioning and set out in the CEMP [EN010142/APP/7.8] and
DEMP [EN010142/APP/7.10] respectively.
Groundwater Low to Medium Low to Medium Source: British Geological Society (BGS) Online (Ref. 28) and

Planning Inspectorate Scheme Ref.

EN010142
Application Document Ref.
EN010142/APP/6.2

Lincolnshire County Council (LCC) PFRA (Ref. 7).

No historical groundwater flooding events are mentioned specifically
within West Lindsey. However, where the Cable Route Corridor crosses
the Rivers Trent and Till, groundwater may be elevated within the
alluvial deposits. There is no risk mapping for groundwater in this area,
but as soils are largely impermeable the risk is considered medium, as
the bedrock geology would not support large amounts of water storage,
such as an aquifer. There may be a risk of groundwater ingress to
excavations during the laying and potential removal of cables during the
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Flood Risk Pre-Scheme Flood Post-Scheme Flood Comments

Source Risk Level Risk Level
construction and decommissioning phases, the management of any
water ingress to the excavations will be included in the CEMP
[ENO10142/APP/7.8] and DEMP [EN010142/APP/7.10] respectively.

Sewers Low Low Source (WLDC SFRA (Ref. 11) and LCC PFRA (Ref. 7)): No change to

flood risk level.

There are no confirmed sewers in the vicinity of the Cable Route
Corridors. As there is no proposed connection to public sewers along
the Cable Route Corridor, there will be no increase in sewer flood risk as
a result of the Scheme. Construction and decommissioning risk of
exposing or damaging sewers will be included and managed via the
CEMP [EN010142/APP/7.8] and DEMP [EN010142/APP/7.10]
respectively.

Avrtificial sources

Medium to High
(residual) — Flood risk
from artificial sources
are confined to small
areas of the cable
route corridor with a
medium risk.
However, the risk is
increased when river
levels are in high or
flood conditions

Planning Inspectorate Scheme Ref.

EN010142
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Medium to High
(residual) — Flood risk
from artificial sources
are confined to small
areas of the cable
route corridor with a
medium risk.
However, the risk is
increased when river
levels are in high or
flood conditions

No change to flood risk level and no mitigation required.
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5.2

5.2.1

5.2.2

Temporary Construction Compounds (Cable
Route Corridor)

Within the Cable Route Corridor boundary during the construction phase,
there will be 6 temporary construction compounds within-cableroute-corridor
beundary—.The temporary construction compounds are illustrated within
Chapter 10, on Sheets 1 to 3 of Figure 10-5, of the ES
[ENO10142/APP/6.1].

Four of the temporary construction compounds are located within Flood Zone
1, when viewed against the online flood map for planning, and have a low
risk of flooding from all other sources; one of which is near to Flood Zone 2
and 3 extents, at the junction of Fillingham Lane and Willingham Road,
approximately 2.7km due east of Willingham-by-Stow, as shown in Plate 5-1

below.
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5.2.3

5.24

5.25

5.2.6
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Plate 5-1 Extract of Chapter 10, Sheet 2 of Figure 5 of the ES
[EN010142/APP/6.1REP1-049]

Due to this temporary construction compound being located near to the
Flood Zone 2 and 3 extents, this has been assessed in more detail for
potential fluvial flood risk impacts.

Review of freely available LIiDAR data, in lieu of a topographical survey of the
Cable Route Corridor, indicates the proposed compound is located with a
lowest ground level of approximately 10.0m AOD in the south east corner,
rising to 11.0m AQOD in the north west corner. In lieu of detailed hydraulic
modelling for this ordinary watercourse, review of the online long term flood
map for planning (Ref. 30), available from the DEFRA web service, has been
used to indicate the approximate present day Flood Zone 3 level of 10.4m
AOD. Surrounding ground levels in the LIDAR data appear to support this
level with similar levels on the opposite extent to the south in this area.

As the temporary construction compound will be present for up to 36 months
and will be returned to the current existing conditions post construction
phase, it is considered there will be no change in long term flood risk from all
sources during the operational phase of the Scheme, with flood risk
remaining low, and therefore no requirement to assess future climate change
levels.

To prevent a potential increase in flood risk-inerease to the temporary
construction compound and flood risk elsewhere, it is proposed to locate all
staff and operational buildings within this temporary construction compound
above 10.7m AOD, providing 300mm freeboard to estimated Flood Zone 3
extents. The potential area of flood risk to the compound below this level
covers approximately 0.04ha (approx. 12% of the compound area). This area
is proposed to only store materials and easily removable plant in case of a
flood event.
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5.2.7

5.2.8

5.2.9

It is therefore considered the proposed temporary construction compound
indicated in Plate 5-21 will not increase flood risk to the Cable Route
Corridor or elsewhere.

The remaining two proposed temporary construction compounds within the
CabelCable Route Corridor Boundary are located within Flood Zone 3. The
Flood Zone 3 extents here are associated with the floodplain of the River
Trent adjacent to the existing Cottam Power Station site. The flood risk
extents around the existing Cottam Power Station benefit from fluvial flood
defences, and therefore are considered to be at a lower residual risk of fluvial
and tidal flooding.

A technical note has been prepared further outline the residual flood risk in

5.2.10

detail and is provided in Annex F of this report and summarised in this
section.

The two compounds within the floodplain of the River Trent are referred to as

the North and South compounds, annotated in Plate 5-2.
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Flood-Zone-3,-the-temporary nature{construction compounds are proposed
to be in use for up to 36-months)-timited spatialextent compared-to-Flood
Zone 3 extent, presence of flood defence infrastructure on three years, to

facilitate the construction of the cable route from the Principal Site to the
national electricity transmission system (NETS) at Cottam National Grid
Substation.

5.2.13 During consultation following the DCO submission of the FRA, the EA has
requested the Applicant consider the residual risk of a breach of the flood
defences of the River Trent and-distance-from-potential-receptorsto the two
temporary construction compounds shown in Plate 5-2 using the Flood
Product 4 data, to clarify whether safe escape or safe refuge can be provided
in such an event.

5.2.14 To facilitate the assessment, Flood Product 4 data was requested from the
EA and received on 2 October 2024, and is included within the Technical
Note in Annex F. The EA Product 4 Data provides modelled flood level
information from nearby nodes along the River Trent. The data provides
modelled flood levels for the following scenarios:

a. Tidal Dominated levels in the River Trent, including allowances for climate
change, up to the 1.in 1,000 year event;

b. Fluvially Dominated levels in the River Trent, including allowances for
climate change, up to the 1 in 1,000 year event; and
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c. Combined Fluvial / Tidal Breach assessment.

5.2.15 The flood levels provided in the combined fluvial / tidal breach assessment
maps in the Flood Product 4 data, provide the highest estimated flood level
that could be-impacted-indicateimpact the site. Fluvial flood risk does impact
the site; however, the levels are significantly lower than the levels during a
breach scenario; therefore, the residual risk of a combined fluvial and tidal
breach has been assessed to determine mitigation for the two compounds.

5.2.16 The levels for both temporary construction compounds have been compared
to the existing ground levels shown from the LIiDAR topographical data
shown in Table 5-2. The ground levels noted represent the proposed location
of site operation and welfare units.

Table 5-2: Breach Scenario Comparison (Level and Depth)

Temporary Combined Breach Flood depth
Construction Ground Level Level above ground
Compound — level

North 5.40m AOD 7.33m AOD 1,930mm
South 5.80m AOD 7.33m AOD 1,530mm

5.2.17 The typical height of a standard site operation / welfare container is 2.5m
(with a 2.4m internal height). The roof level of the cabins, where proposed,
is, therefore, approximately 7.90m AOD and 8.30m AOD.

5.2.18 With the maximum breach level of 7.33m AOD, expected flood depths are
approximately 970mm and 570mm below the container roof level for the
North and South compounds respectively.

5.2.19 Fluvial flood risk to the temporary construction compounds is also present on
the site, and although flood levels do not reach the higher breach level, these
levels would still inundate operational / welfare containers at ground level.

Proposed Mitigation

5.2.20 For a fluvial flood event, it is required in the Framework Construction
Environmental Management Plan [EN010142/APP/7.8(Rev02)] that the
Principal Contractor will sign up to the EA’'s Flood Warning Service, to enable
staff to leave site before flood levels inundate the compound.

As outlined earlier, the likelihood of inereasedthe breach of flood risk-from
thesedefences is censideredto-be-low. In addition, despite a breach of flood
defences is not always being predictable; it is expected that construction staff would

have evacuated the temporary compounds through the response to the flood warning
service. .

5.2.21 However, to provide a contingency for the unlikely event that the temporary
compounds are occupied during a fluvial flood event or during a breach of
the River Trent, mitigation is proposed to provide safe refuge above the
breach flood level of 7.33m AOD (the highest predicted level).

521405.2.22 It is proposed that safe refuge is provided at both the North and South
temporary construction compounds by locating a welfare cabin, either on a
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raised platform or stacked on top of the ground floor unit. The floor level of
the raised unit will be set at a minimum of 7.66m AOD, to provide freeboard
to a breach level event. The contents of the safe refuge and duration to
provide supply for will be included within the emergency response plan. This
mitigation has been specified within the Framework Construction
Environmental Management Plan [EN010142/APP/7.8(Rev02)]. As such,
this further clarification continues to confirm that no significant flood risk
effects associated with combined fluvial and tidal breach have been
identified.

5:2-415.2.23 All temporary construction compounds will be returned to the current

5.3

53.1

5.3.2

5.3.3

534

existing site conditions post construction phase, therefore there will be no
change in long term flood risk from all sources to and from all of the
temporary construction compounds within both the Principal Site and the
Cable Route Corridor.

The Sequential and Exception Tests — Cable
Route Corridor

The Cable Route Corridor covers areas of high risk of fluvial flooding (Flood
Zone 3). Whilst other cable route corridor options were considered, these
would also cover areas of Flood Zone 3 in order to connect to National Grid
Cottam Substation. In addition, consideration has been given to the potential
of a shared corridor with neighbouring solar developments within the area
(Gate Burton Energy Park, West Burton Solar Project and Cottam Solar
Project) in order to minimise the cumulative impact in regards to disruption
as well as environmental impacts along with reducing the number of affected
landowners. There are therefore no alternative routes at lower risk of flooding
from any source.

In this instance, it is therefore necessary to apply the Exception Test for the
Cable Route Corridor and demonstrate that:

a. The development would provide wider sustainability benefits to the
community that outweigh the flood risk; and

b. The development will be safe for its lifetime taking account of the
vulnerability of its users, without increasing flood risk elsewhere and
where possible will reduce flood risk overall.

By their nature, the construction compounds will be temporary with no long
term impact to the wider environment, with the existing baseline conditions
reinstated once construction is complete. There is little room to create wider
sustainability benefits from the temporary construction compounds, as they
will be removed in 36 months. The development will remain safe for its
operational lifetime with no increase to long term flood risk, as the temporary
construction compounds will not be in place during operation.

Through the generation of low carbon electricity the Scheme will contribute to
the urgent need to decarbonise electricity generation in the UK as
established in the Net Zero Strategy: Build Back Greener (October 2021)
(Ref. 35), and the British Energy Security Strategy (April 2022) (Ref. 36). It
will contribute to the UKs obligations for net zero under the Climate Change
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Act 2008 (as amended) (Ref. 37). It is also in line with the current planning
policy on renewable energy (NPS EN-3 (Ref. 2)) which recognises the need
for sustained growth in solar capacity to meet net zero emissions by 2050.
Therefore, the Scheme will have both a national, and global significance,
through its decarbonisation of the nation’s electricity generation, and is
clearly commensurate with national energy policy which will be detailed
further within the Statement of Need [EN010142/APP/7.1] and the
Planning Statement [EN010142/APP/7.2] which have been submitted with
the DCO Application.

5.3.5 Therefore, the Cable Route Corridor is considered to pass the Sequential
and Exception Test.
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6.
6.1

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

Drainage Strategy

Drainage Strategy Principles

The Outline Drainage Strategy included in Appendix 10-4 of the ES
[ENO010142/APP/6.2] proposes a system for new impermeable areas during
the with-Scheme scenario designed to accommodate the 1 in 100-year
storm, plus a 40% allowance for an increase in peak rainfall intensity due to
climate change.

The Strategy assumes the solar PV panels and access roads will not lead to
an increase in impermeable area within the Scheme and that 100% of the
runoff from the BESS areas, on-site substations areas, and intermediate
warehouses areas will contribute to runoff managed by the new system.

The Outline Drainage Strategy [EN010142/APP/6.2] proposes to attenuate
runoff via sustainable drainage techniques (excluding infiltration to ground
due to assumed geological conditions) and restrict at greenfield rates to
watercourses within the Order limits as per the existing conditions.

Foul drainage is not considered within the Outline Drainage Strategy
[EN010142/APP/6.2] as no connection to the public sewer is proposed,
drainage will be dealt with via a septic tank arrangement or similar sealed
system, emptied and maintained to recommended manufacturer advice.

Further details including contributing areas, runoff rates, water quality
assessment and maintenance requirements are included within the report.
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1.
7.1

7.1.1

7.1.2

7.1.3

Residual Risks and Mitigation

Residual risks to the Scheme

A residual fluvial risk remains in relation to the areas of solar PV within Flood
Zone 3. The solar PV panels in the flood risk areas are proposed to be raised
by up to 220 mm to provide additional protection against this risk. The Solar
PV panel mounting structure legs do not materially remove floodplain
volume, with the relatively few panels that will be located in Flood Zone 3.
Therefore, floodplain compensation is not considered to be required.

In addition, the solar PV panels are tracking panels and will be fitted with
sensors to detect flood water and can tilt the panels to raise them to a
minimum ground clearance of 1.5m.

It is proposed that safe refuge is provided at both the North and South

temporary construction compounds, within the defended floodplain of the
River Trent, by locating a welfare cabin, either on a raised platform or
stacked on top of the ground floor unit, set at a minimum of 7.66m AOD, to
provide freeboard to a breach level event.

+437.1.4 Residual flood risk from all sources to and from the Scheme is

7.2

7.2.1

71.2.2

considered to be low.

Safe Access

Through the Sequential Test process and design iterations, there are no
buildings located within the floodplain. During the operational phase, the only
structures within the floodplain are solar PV panels. All compounds during
the operational phase for site staff, on-site substations and battery storage
units have been located out of flood zones and it is envisaged access to
solar PV panels within Flood Zone 3a would not be undertaken during
flooding conditions.

On-site substations and battery storage units will not be manned unless for
maintenance / carrying out works. During a flood event, the affected
infrastructure will not be accessed or manned until flood waters recede.
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8. Conclusions

8.1.1 This FRA has been prepared to support the ES.

8.1.2 No additional flood risk mitigation or floodplain compensation is considered
to be required for the Scheme to be compliant with flood risk policy and
guidance.

8.1.3 The FRA demonstrates flood risk, from all sources, will not increase as a
result of the Scheme, within the Order limits or elsewhere. A separate
Outline Drainage Strategy of the ES (Appendix 10-4 [EN010142/APP/6.2])
demonstrates surface water drainage will be managed effectively to ensure
there is no increase in surface water runoff from the Scheme above the
existing regime.
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9. Annexes
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Annex A — Topographical Surveys

Planning Inspectorate Scheme Ref. EN010142
Application Document Ref. EN010142/APP/6.2

68



Tillbridge Solar Project
EN010142

Volume 6

Environmental Statement

Appendix 10-3:Flood Risk Assessment Annex A
Topographical Surveys

Document Reference: ENO010142/APP/6.2

Regulation 5(2)(a)
Infrastructure Planning (Applications: Prescribed Forms and
Procedure) Regulations 2009

April 2024
Revision Number: 00



LEGEND

Tree canopy/hedgerow/foliage. Heights where given are to nearest meter.

Tree shapes for use in Pl/case. These do not represent exact tree
locations, but rather, entities which will be automatically recognised and

converted to appropriate shading elements by Pl/case. Areas of forest are
therefore filled with trees of appropriate height. Height to nearest meter.!

\
\ .
\

Water (dashed for apparent drainage feature or approx. path)
——— Sealed road

Unsealed track

Power-line (or other overhead line) with utility post
Fence, gate

Railway track

Public footpath/bridleway

Apparent field boundary (As seen from aerial survey. NOT official boundary.)

NN

UAV mapping boundary (approx.)

Building or other permanent structure

1 Stone wall
I
,,,,,,,,,,,,, T =0 O S Field ;
U\ E =0 hs\%‘\ﬁgf‘b\ﬁ ;{“
e o
\ -um.nnnin:\ ’TQ-:f\-\

e T \ ELEVATIONS
: , pgb% -.1\:;---:\\;?@§e field, very Tow-growth

—

A
_ \E\\A;abl field, very low growth ¥ 5
\ =3 ‘ LR =N 9y
\ < ¥ — I (/14/#/_\
\ : —_—— —

o Elevation of point above vertical datum (see 'COORDINATE

REFERENCE SYSTEM AND DATUM' at bottom).?
- Arable o, very fow grovth Contours (0.25 m) of digital surface model (dashed when over areas
\ ) Arable/field, very low growtt 1545m . .
= = of obvious crop or vegetation).>*
‘; \\ @
{ \ (N a -
| \ (o‘g‘ A\ B = : rable field;.very low grow g
= G = g G.I.S. DATA
\ N e Lo =PI ¢ ————con - -
} \\ )\K}:\ i‘%é:% “nyﬂ"‘ﬁw ! S - A~ ~Acable field, very low growth 1
(o) 5 il : a\\\\‘ 3_‘\\ > . . . .
i‘ \ ’ % EJ:%J I s Arable field, very low growth e\ N - , l‘\\\@:ﬁs\@\@\ + 100m grld In OSGB36 map prOJeCt|On
/( 1 X N u \ ~ S \\\,\\ \\\ N
4}» X \ o o oo C) ’:“ L7 (.. O Arable field, very low growth \\Q?\%\* : \\
e ‘g \ \ S g %5\5 AT The specific lines of latitude and longitude which pass through the
(WGS8B4) Grs o \ ¥ \ N ' site are marked in degrees, minutes, seconds (WGS84).
q B oy i
o\ %5_ \ [ | (a0l ot very fow roi \ NORTH Grid North follows the direction of the North-South lines of the OSGB36
i \‘\ :‘L_) Arabie fieid, very low growth o Q.nv"‘ % Arablefield, véry low growth g rl d
N _4%‘2 X [ » ) . . . .
e \ \\ \ : \ ‘ True North follows lines of longitude, which converge on the axis of
True North is 1.07 Arable field, very low growth loless 5 . .
%N%'Ncﬁjwzm ‘% \_\ ‘ : b Aol ek v Y SN 14 rotation of the Earth. True South points to the equator.
orjecton \ q ' P R ‘ The convergence angle (precision 2 d.p.) between Grid North and True
ransformation % \\ ) Qp digitally removed = | \aLY Afable field, very,low growtt h e . . .
codaion oo 1335 \ \ %\ North for this specific location is given.
%\ \\ g% , Arable fiel, vy low rovh e a%t"*%r Magnetic North is not shown (but will be different again).
) 7 T~
4 ) % y‘fl’ Ardble fi Id\\T\ f
S \ ) Nt rgble field, very OW'QTOEM\\\\ - 3 _';\,;_1, . ) D44 AT
g" (L \ A s T , \\ G _
‘g““’ e Arablp field,vely lowgrgwth |©  \ QS e | . A\ '“;_,.;» S f"-‘ )\ Th I rd_pa rty data
%% / | °§ | Site boundaries from client. Approx. public footpath routes from OS map.
Arablz fiela, very low growti
Grid South

Arabl field, very low growth \ \

| \ X
;r;l),luetéso ar) \%‘ / Arable field, very low growth \‘%\ M{ﬁ?@ %‘?X N OT E S
(HS__SHHE/G‘ oS rable fisid; very low grow ‘ % Arable field /’/ . . '
//////// P, X R TeR e oo \ A e \' AgdBIfild, verylow growth o ﬁ// p 1. Heights of hedgerows and dense trees are marked alongside the foliage. All
_——T \ rable fielq, very low grow! o’ =4 . . . .
T ff“’ ‘g » \ : ' | / tree/hedge heights given are approximate heights above nearby ground, based on
Arable field, very low growth - ‘a‘g 3 7, "' .’é";v‘ / the Dlgltal Surface MOdeI.
‘é“a | y,,f/ | F Arable leld, very low giowth / 2. ltis important to note that this grid is from a Surface Model, not a Terrain Model, and
Y | e SV - therefore point-heights can only be interpreted as terrain when on areas of earth or
/A/Z}wf %{Mﬂ"””wa’&y Arable field, very low growth R hard Standlng .
ety \ | 3. Likewise, the Contours are surface contours, not terrain contours, so should be
\ \ h interpreted carefully. Where contours are obviously not on earth or hardstanding,
3 rable field, very low growtl \
A\ they are dashed.
ol i, very B groth X Lo o T + 4. Contours are generated from a subsampled (10m) terrain model to provide smooth
’ N rable field, very lovff growtl . .
N % _ \ NV 8\ e but representative contour lines. Where contours cross trees, the path of the contour
rable fiel = rabletield, very lowgro! Arable field, very low growth 3 . .
S > = O N 3\\ (WESB | Grig North below the tree(s) is approximated.
\ == N e (OSGB36) . . . .
X s / Ve 5. Lat./long. lines are precisely calculated, but should be considered approximate
\ N / because they represent a spherical coordinate system on a map projection.
R \3// N\ Arable ild, very ow growth /y / 111 grc.comergonce Locations and dimensions are accurate in the underlying map projection. But
: f,// e/" _— T o s 111" conversion of coordinates from the map projection to lat./long. (if required) should be
p e = | X [ Caosmary performed using the appropriate transformation, not by inference from this plot.
' X , . ,f‘/ Arable fed,lov rowh e —1-—"\_ barsomatin 6. Features hidden under dense vegetation (e.g. walls, fences) are only marked if
' % . %ﬁ%ﬁﬁﬁ Arable feid very low growh P \ T ogmection = 0.0 visible from drone footage (or location otherwise provided or noted).
. < § T AL
\‘ <) S0 -Co e i 8 Y Field % X g 0 O< : E:i)\ BSY
\," Pasture D O O ()
\ L (5 9% % S Pasture -y O gg %\
Z Q ® 1% B O A
/////771&) ij‘% % X % 0 g (&) g O Z_\\ Arable field, very low growth
ﬁrzc@@@ % Y \ 96 258\ | \ REVISIONS
t Q&;—wi/ ‘ Field % X gogogoc Arable fiald | ith
\ | ' 7;’) 1 > 32 o Ve N qu‘dy Arable field, very low growth
\ 3 ) sl V000 o o @yeks FR0 R . .
: \ e, 0 Zo 0P o CERGZ0 I 1.0 10 June. 2022 Published to client [MP]
P (Q)% X = O Lt Bame o Ao Ly Oy Grid South -
= % \ C>C>c>V@"c‘?@c>'2@"c>Ooooooéé
|13 \ \ N ) OX ooooooooooooooﬂx
. %’a \ 8 T2 A R N e P gs e s @ Q True (solar)
‘l\ % Arable field, very fow growth ,//‘\% ‘E Pacture % — — \'ﬁ\ﬁ%OgOgOgOoOgOg-ﬂ/i}ﬂ South
_— iR St /| ‘ " o200 RO o N
e 0650 3 9% T2~ °
\ a\% ...................... 1@\:}000000@;{%
PPN T W N N R = = a \ Pasturé QOO0 AF Q
i \ | Yoo g
| >4 ' % X 05 o \
J % % \}7"\0 C/S;/‘/’-’ Arable field, very low growth A
Arable field, very low gfowth -_“ Field : ‘7’4)1\,’)“‘):'
i.‘. ,/;ﬁiﬂ;’, o’ Z o %X Pasture %d l ‘T\\ Arable field, very low growth
4 o /M % \ h@Ssese - 0orsiyely s Pasture %
:" )=l "% | E“@ .- - acti A} PROJECT
Pasture EEL_ B AW = B — \\'701 e ————————————————
g ol g ; ; 51 =7
DA L \ | s Rt t%& / = GRETA Il Ltd - UAV SURFACE TOPOGRAPHY
ST e — —— — ~s—— e e : AN — 7 7 7 7
PO Vi B e P o—e—0 5 —— — W= — GRETA // Project in Lincolnshire, U.K.
L \ Basture roid | Ty E . ol w drowth Pasture ¢ Pasture ©) VV\XK‘) A==\ / 4
Pasture S\i Llj = \ Arable field, very low growt N A A
G§\\\ \\ \ I Pasture &, \;’-”VN?}' 7 Field //
19 5.,{b e
I\ D% (0
— ) \\ % \‘\r ;\i) /’//

Field \

TITLE

\‘% 1 GRETA Il LINEWORK ("CAD") - ” a b ove
\\ ‘%% ////
\\ =

DETAILS

GRETA Il LIMITED, 3rd Floor, Palladium House, 1-4

Argyll Street, London, England, W1F

T: +44 1206 483043
7LD (Luke Murray) E: support@abovesurveying.com

Above Surveying Ltd.

Block C2 Knowledge Gateway
Nesfield Road,

Colchester, CO4 3ZL, U.K.

LOCATION

Manor Farm, Common Ln, Heapham DN21 5XB

COORDINATE SYSTEM AND DATUM
SCALE OF MAIN DRAWING:

. OSGB36, British National Grid Map Projection (EPSG: 27700). Units: meters
1:5000 when printed 100% on A0

Elevations relative to sea level as height in meters above Ordnance Datum Newlyn (ODN) (EPSG: 5101). Geoid model, OSGM15.
Do not scale from this plot. All dimensions to be checked on-site.




LEGEND

Tree canopy/hedgerow/foliage. Heights where given are to nearest meter.

Tree shapes for use in PVcase. These do not represent exact tree
locations, but rather, entities which will be automatically recognised and

converted to appropriate shading elements by PVcase. Areas of forest are

therefore filled with trees of appropriate height. Height to nearest meter.]

//_/'/ Water (dashed for apparent drainage feature or approx. path)

—— Sealed road

Unsealed track

e Power-line (or other overhead line) with utility post

Fence, gate
Vs
"~ Railway track

Public footpath/bridleway

Apparent field boundary (As seen from aerial survey. NOT official boundary.)

True (solar) North / UAV mapping boundary (approx.)

(WGS84)
Grid North
(OSGB36) Building or other permanent structure
. — Stone wall
106° grid-convergence | e e e R T e I e T N T T dgtal ysed for omerp -
angle
True North is 1.06°
WISE o
GraNorh ELEVATIONS
(Calculated using
552235? and oo Elevation of point above vertical datum (see 'COORDINATE
caloulation (ool v.3.36 REFERENCE SYSTEM AND DATUM' at bottom).2
reonesion =20y Contours (0.25 m) of digital surface model (dashed when over areas
of obvious crop or vegetation).>*
G.1.S. DATA
100m grid in OSGB36 map projection
. AT The specific lines of latitude and longitude which pass through the
AR R T e * site are marked in degrees, minutes, seconds (WGS84).
Coe TR e 2 A | NORTH Grid North follows the direction of the North-South lines of the OSGB36
grid.
Grid South

True North follows lines of longitude, which converge on the axis of
rotation of the Earth. True South points to the equator.

The convergence angle (precision 2 d.p.) between Grid North and True
North for this specific location is given.

Magnetic North is not shown (but will be different again).

True (solar) South

Third-party data

Site boundaries from client. Approx. public footpath routes from OS map.

NOTES

1. Heights of hedgerows and dense trees are marked alongside the foliage. All
tree/hedge heights given are approximate heights above nearby ground, based on
the Digital Surface Model.

2. ltis important to note that this grid is from a Surface Model, not a Terrain Model, and
therefore point-heights can only be interpreted as terrain when on areas of earth or
hardstanding.

3. Likewise, the Contours are surface contours, not terrain contours, so should be
interpreted carefully. Where contours are obviously not on earth or hardstanding,
they are dashed.

4. Contours are generated from a subsampled (10m) terrain model to provide smooth
but representative contour lines. Where contours cross trees, the path of the contour
below the tree(s) is approximated.

5. Lat./long. lines are precisely calculated, but should be considered approximate
because they represent a spherical coordinate system on a map projection.
Locations and dimensions are accurate in the underlying map projection. But
conversion of coordinates from the map projection to lat./long. (if required) should be
performed using the appropriate transformation, not by inference from this plot.

6. Features hidden under dense vegetation (e.g. walls, fences) are only marked if
visible from drone footage (or location otherwise provided or noted).

REVISIONS
1.0 10 Aug. 2023 Published to client [TAJC]
PROJECT

Tribus Energy - UAV SURFACE TOPOGRAPHY Tillbridge Solar
(GRETA Il) Project in Lincolnshire, U.K.

TILLBRIDGE SOLAR (GRETA II) " =l b ove

ADDITIONAL LINEWORK "CAD" N

Above Surveying Ltd.

DETAILS Unit G Knowledge Gateway
Nesfield Road,
GRETA Il LIMITED, 3rd Floor, Palladium House, 1-4 Colchester, CO4 3ZL, U.K.

Argyll Street, London, England, W1F 7LD (Luke Murray) T +44 1206 483043

E: support@abovesurveying.com

LOCATION

Manor Farm, Common Ln, Heapham DN21 5XB

COORDINATE SYSTEM AND DATUM

I T
0 25 50 75 100 m

SCALE OF MAIN DRAWING:
OSGB36, British National Grid Map Projection (EPSG: 27700). Units: meters

1 3000 When pnnted 1 OO% on AO Elevations relative to sea level as height in meters above Ordnance Datum Newlyn (ODN) (EPSG: 5101). Geoid model, OSGM15.
Do not scale from this plot. All dimensions to be checked on-site.




Tilloridge Solar Project
Environmental Statement
Appendix 10-3: Flood Risk Assessment

Annex B - Site Layout Plan

Planning Inspectorate Scheme Ref. EN010142
Application Document Ref. EN010142/APP/6.2

69



Tillbridge Solar Project
EN010142

Volume 6

Environmental Statement

Figure 3-1: Indicative Principal Site Layout
Document Reference: EN010142/APP/6.3

Regulation 5(2)(a)
Infrastructure Planning (Applications: Prescribed Forms and
Procedure) Regulations 2009

September 2024
Revision Number: 01



S // \ \ P H ‘ 7,,,*7777\\(\¥\
: — \ ° ‘ \
o / - H s \ \ o
(.\! / \ N \_\ ..o. i( ‘m“ = PROJ ECT
> | —_ B e SN .
| a \ | ‘\“ | " " "
S \ W | = Tillbridge Solar Project
- \ HBZ SWELL | ke t}"""\f :
IE ) - a3 Dg = (14 D
.. | /// \ ‘,\\ = © : 7 S
g Principal Site‘Access 1 ‘ - \ \ T 2 . e E CLIENT
o) | “ B ! N E
o — Principal Site Access 2 1= . .
g | | oorands — u : J Tillbridge Solar Ltd
< ’] Magin Farm I _— ’ \ o ALl
=== ‘f»if,k,,‘ Hemswell Principal Site Access 3 Y @
; Grangeﬂ/' 7 a
2 b =
©
g = HEMSWELL CLIFF
® CONSULTANT
© ( Milfeld — Aldgate Tower
<ZE LK 2, Leman Street
c Ha‘rpswe//\\ c London, E1 8FA
= rilpark T ol g United Kingdom
a = 3 T +44-0207-645-2000
H - I :
Al P d Sol e 0ol | 7
c Grange \1» Farm Crt())r?t‘:z(laCer?t?é O LEGEND
O Cottages | ® A
2 springthorpe. __ \ S ORDER LIMITS (SITE BOUNDARY)
DG:J Gringe \ 8 \ S
s‘ I | ’ | \ - E
‘ A \ \\\ %QQ\ = PRINCIPAL SITE ORDER LIMITS
“ — i BZ3 \ Ago D VSN S
. ! 25 = \ =
\~’ \ >
\ S = EXISTING FEATURES AND CONSTRAINTS
N Hermitage a T
| Farm i\ EXISTING WOODLAND AND HEDGEROWS
— \ b\ Principal Site Access 4 > WITHIN AND AROUND SITE
©®@00®  pPUBLIC RIGHT OF WAY
{\ ) S 000000  TEMPORARY VOLUNTARY BRIDLEWAY
26 s (STURGATE)
%\.
B7 16 R 3 INDICATIVE PROPOSED SCHEME
f_f | PROPOSED AREAS OF SOLAR PANELS WITH
Kirton Gate L€ et - X = IMPROVED GRASSLAND BENEATH
3 000000000000000°"——— 1/5 s o % 3 \ -
| e fﬁfn:i}jj:?;im\i\\} = > Proposed Permissive 3 \ _ PROPOSED SOLAR STATIONS AND BATTERY ENERGY
i L0 ‘\\ ‘ \ \ES O\ - Path from Common Lane %%
e oo 2\ : STORAGE STATIONS (BESS)
\ < S ~———— PROPOSED GRAVEL MAINTENANCE ACCESS TRACKS
i/m e Peter’s %, S
ree s %, = E PROPOSED INFRASTRUCTURE:
v N % SUBSTATIONS AND SOLAR FARM CONTROL CENTRE
‘ S N S
‘ Ag? |y X Bhtheclose ~ > K — PROPOSED MAIN SITE ACCESS LOCATIONS
k HEAPHAM | : == P =
e L S Homeyard Ve ~ PROPOSED TIMBER/WIRE MESH DEER FENCE
- h\e— n Farm A WITH CCTV CAMERAS ON POLES
A\ \jx,:ij::s‘ s N O
— — \ h (00
| ﬁm \  cas10 \\ o - - PROPOSED NEW NATIVE WOODLAND
o \ A 5 PLANTING
BZ15 \ northland . -
Cottages ..,  PROPOSED BIODIVERSITY ZONES WITH HABITATS
N silvards NG 5 2 -7 INCLUDING GRASSLAND (FOR GROUND NESTING
Farm > ) 2 © BIRDS) HEDGEROWS, TREE BELTS, GRASSLAND FOR
/ /@5530% & % e = GROUND NESTING BIRDS, ISOLATED TREES,
S 3 WETLANDS, SPECIES-RICH MEADOWS ETC.
< N (REFERENCE NUMBERS TO LARGER AREAS)
9 o
GLENTWORTH > PROPOSED NATIVE HEDGEROWS
= X s (INDICATIVE ALIGNMENTS)
\ @ : OTHER PROPOSED AREAS OF GRASSLAND
\ (4 ) : (INCLUDING SPECIES-RICH) OUTSIDE OF PANEL
s AREAS AND ACCESS TRACKS
Proposed Permissive 2 N =
| pLopgsec Permissiy N | g = oy SENSITIVE ARCHAEOLOGY SITES (WITH REFERENCE
| \ Lane to Kexby Road 2 _ = NUMBERS): NO DEVELOPMENT
Grove Farm ’%7 B 2
o2 -
<3; : 123 PANEL AREA REFERENCE NUMBERS
\ ~ ROP° 3 ========  PROPOSED PERMISSIVE PATH
"‘ \\ R - \(9( S
ove Farm = =
G\\QCotTage J ' : N OT E S
e ——— gfézne — BZ 12 ‘AQ- \®) o Glentworth Grange S i
7 ge Forag = \ U\ earm E\HB . Contains Ordnance Survey Data © Crown
\ \[ =2 \ | 2 ) O . .
' \: : A\ S N et ; Copyright and database right 2024.
4 ~—\ e \ 3 © Crown copyright and database rights 2024.
' i ,- Ordnance Survey 0100031673.
: = i SAS20 |
) Big Wood = 1 (R \ ISSUE PURPOSE
\! \ — 0 [ e y % g
\ - | e e \\ / DCO Submission
XBY R . / r ; \ 3 \ O
« T Y 4 PROJECT NUMBER
& B | SAS 21_ | : " -
~ - == S o - ' 60677969
= g 1 . ’ d
— | 2 FIGURE TITLE
@ Indicative Principal Site Layout Plan
0 200 400 600 800 \ N :
N\ \ 5 FIGURE NUMBER
' \
\‘ | 5 \ \ Figure 3-1




Tilloridge Solar Project
Environmental Statement
Appendix 10-3: Flood Risk Assessment

Annex C - Fluvial Flood Level Technical Note

Planning Inspectorate Scheme Ref. EN010142
Application Document Ref. EN010142/APP/6.2

70



Tillbridge Solar Project
EN010142

Volume 6

Environmental Statement
Appendix 10-3:Flood Risk Assessment Annex C

Fluvial Flood Risk Technical Note
Document Reference: EN010142/APP/6.2

Regulation 5(2)(a)
Infrastructure Planning (Applications: Prescribed Forms and
Procedure) Regulations 2009

April 2024
Revision Number: 00



q :COM AECOM Limited
Marlborough Court

To: Tilbridge Solar Farm
The Environment Agency
IDB Project ref:
LLFA 60682158
From:
CC: AECOM Limited

10 Bricket Road

St Albans
Hertfordshire AL1 3JX
United Kingdom

T: +44(0)1727 535000
aecom.com

Project name:

Date:
05 January 2024 (Rev 01)

Technical Note

Fluvial Flood Level Analysis

REV 01 Update Summary

This Technical Note refers to the Scheme masterplan layout issued within Annex C of Appendix 10-3:
Flood Risk Assessment (FRA) of the ES [EN010142/APP/6.2]. The following changes relevant to the
assessment of fluvial flood risk have been made to the Scheme’s solar panel infrastructure for the DCO
submission:

1. Theremoval a Solar PV field previously labelled as field no. 124 at PEIR stage, including all
proposed above ground solar infrastructure within the Environment Agency Flood Zone 2 and 3
extents in the southeastern corner of the Principal Site, previously referred to as the Kexby Road
Interaction Zone. This field is now designated within Field EM 13, noted for opportunities for
Ecological Enhancement.

2. The removal of the field previously labelled as field no. 61a at PEIR stage, including all proposed
above ground solar infrastructure within the Environment Agency Flood Zone 2 and 3 within the
Harpswell Lane Interaction Zone on the northern boundary of the Principal Site. This field is now
designated within Field EM 6, noted for opportunities for Ecological Enhancement.

The Technical Note, therefore, no longer considers Kexby Road as a source of fluvial flood risk to above
ground built infrastructure within the Principal Site, as there is no longer any proposed permanent or
temporary above ground built development within the fluvial extents to the south east of the Principal
Site. As such, the previously designated Kexby Road Interaction Zone has been removed from this
Technical Note. The flood risk to the Scheme from solar panels in the remaining Harpswell Interaction
Zone will be assessed.

The predicted flood depth analysis location for assessing the fluvial flood depths at the Harpswell Lane
Interaction Zone has been adjusted to be adjacent to the northwest corner of Field no. 56 (previously
labelled as no. 61b at the PEIR stage). Refer to Figure 2 below.

Topographical drone surveys carried out on 10.06.2022 and 09.08.2023 made available after the
Preliminary FRA submission date, provided additional topographic data for the Principal Site boundary.
However, the latest topographical drone surveys do not improve the definition of the smaller ordinary
watercourses, compared to the LIDAR data previously used. The Yewthorpe Beck geometry has,
therefore, remained the same as the previous revisions of Technical Note. The revised drone
topographic data for the land either side of the ordinary watercourse at the Harpswell Lane Interaction
Zone has been referenced to replace LIDAR where available to provide more recent ground levels than
the LIDAR data. LIDAR data has still been used to establish contributing catchment areas.

1/13



Technical Note
Tillbridge Solar Farm REV01
Background

AECOM has been commissioned by Tribus Clean Energy Ltd to prepare a Flood Risk Assessment (FRA) as
an Appendix to Chapter 10 of the Environmental Statement (ES) [EN010142/APP/6.1], in relation to the
Development Consent Order (DCO) application for the construction, operation and decommissioning of the
Tillbridge Solar Project (the Scheme) located approximately 13km north of the city of Lincoln, near
Gainsborough, Lincolnshire, UK.

The FRA appended to the ES [EN010142/APP/6.1] has identified one surface water ditch within the
Principal Site Boundary with associated Environment Agency Flood Zone 2 and 3 extents that extends into
one of the proposed Solar photovoltaic panel (PV) fields where above ground Solar PV Modules are
proposed to be mounted. The surface water ditch is an ordinary watercourse (Yewthorpe Beck), flowing
south to north, which crosses under Harpswell Lane via a culvert downstream of Field 56. The approximate
area of overlap of Flood Zone 2 and 3 extents within the Solar PV field is 0.35 ha. This area is referred within
the FRA as the Harpswell Lane Interaction Zone.

Figure 1 identifies the extents of the Principal Site in red and the location of the Harpswell Lane Interaction
Zone within proposed Solar PV Field 56.

Harpswell Lane Interaction Zone
---- o at solar PV Field no. 56

-~
.
-

o~
-

A\

Figure 1 - Site Location Plan (Red: Principal Site Boundary, Blue: Solar PV Fields, Purple: Cable
Route Corridor, Cyan/Magenta: EA Flood Zone 2/3 Extents)

Source: Copyright and database right 2024. Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Esri, HERE, Garmin, ©
OpenStreetMap contributors, and the GIS user community

A Hydraulic model of the Yewthorpe Beck ordinary watercourse is not available at the time of writing, as such
this Technical Note provides an alternative analysis to detailed hydraulic modelling to assess the future risk
of fluvial flooding (including the effects of climate change) to the proposed Solar PV modules within the
Harpswell Lane Interaction Zone. Consultation with the Environment Agency, IDBs and LLFA during a
meeting held on 04.09.2023 resulted in the following analysis methodology being recognised by all parties as
appropriate for the relatively small scale of fluvial flood risk. Appendix 10-5: Water Environment
Stakeholder Meeting Minutes of the ES [EN010142/APP/6.1] provides the minutes from this meeting.

AECOM
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Context

This Technical Note provides the findings of the analysis predicting the estimated flood levels within the
Harpswell Lane Interaction Zone and provides evidence to demonstrate the predicted flood levels will not
cause additional flood risk to the PV Panel infrastructure for the design life of the Scheme.

Please note; this Technical Note does not have concern to potential changes to flood risk on or off site as a
result of the Scheme, this is covered within the FRA within Chapter 10: Water Environment of the ES
[EN010142/APP/6.1].

Figure 2 indicates the extents of where present day Flood Zone 2 and 3 overlaps with solar PV field 56.

Indicative surface water ditch analysis location
Culvert under Harpswell Lane
(A631) 0.35ha Harpswell Lane "Interaction Zone”

B Harpsyen - (Lowest Ground Level:19.25m AOD in northwest

Fatpsweii i ane : corner)

EA Flood Zone 2 and 3 Extents

Yewthorpe Beck surface water ditch Solar PV Field no. 56

]

Figure 2 - Harpswell Lane Interaction Zone

Source: Copyright and database right 2024. Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Esri, HERE, Garmin, ©
OpenStreetMap contributors, and the GIS user community

It is understood that a typical Solar PV mounting structure secures solar PV Modules from underneath so
that the lowest point of the PV Module is fixed 600mm above ground level. Figure 3 provides an example
diagram of a mounted solar PV Panel module cross section, where dimension C would be 600mm for a
typically mounted solar PV Module.

AECOM
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Figure 3 - Example PV Panel Cross Section

Analysis Method

In order to carry out the assessment to fluvial flood risk to the solar infrastructure proposed within the
Harpswell Lane Interaction Zone, the following parameters have been defined to predict the expected flood
level during the design and worst case fluvial flood events:

1) The contributing catchment area upstream of the surface water ditch analysis location.

2) The greenfield run-off rates expected to enter the surface water ditch at the analysis location for the
design and sensitivity scenarios (taking into account increased flows for climate change).

3) The existing capacity of the ditch at the analysis location.

4) The excess discharge during the design and sensitivity scenarios that can not be conveyed by the
existing channel capacity at the analysis location expected to cause flooding into the Harpswell
Lane Interaction Zone.

5) The expected depth the excess discharge would rise to above the surface water ditch bank level
into the Interaction Zone flood channel.

Analysis

1) The contributing catchment area upstream of the surface water ditch analysis location.

LiDAR Map data and Drone Survey data for the Principal Site and its surrounding area has been used to
develop a 3D surface with watershed lines using Autodesk Civils 3D software. The watershed lines provide
an estimated catchment outline for the Yewthorpe Beck surface water ditch. It should be noted that LIDAR
data is used in defining the watershed boundaries as it provides greater coverage of the Yewthorpe Beck
contributing catchment, whereas the topographical drone survey data only provided data within the Principal
Site Boundary. Figure 4 shows the estimated upstream catchment extent of the Yewthorpe Beck ordinary
watercourse up to the culvert at Harpswell Lane.

AECOM
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i o L N, I_] ‘
Yewthrope Beck contributing catchment of
outline (Green): 8.05 km? \

Figure 4 - Estimated Ditch Catchment Areas

Source: Copyright and database right 2024. Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Esri, HERE, Garmin, ©
OpenStreetMap contributors, and the GIS user community

2) The greenfield run-off rates expected to enter the surface water ditch at the analysis location for the
design and sensitivity scenarios (taking into account increased flows for climate change).

The Harpswell Lane Interaction Zone and the contributing catchment to the Yewthorpe Beck are located
within the Lower Trent and Erewash Management Catchment. The Environment Agency Climate Change
Allowances for peak river flow in England and have been incorporated into the greenfield runoff rate
calculations in line with statutory guidance.

The greenfield runoff discharge rate contributing to the surface water ditch upstream of the analysis location
has been calculated by the HR Wallingford Greenfield Runoff Rate Estimation Tool (using FEH Data), see
Appendix A for calculations. The 3D surface extracted from the LiDAR data provides level data to estimate a
gradient of the long profile of the surface water ditch bed (1:96) to be used in calculating the existing ditch
capacity, see Appendix B for existing ditch capacity calculations.

For the 2080’s Epoch; the “Higher Central” (design) allowance requires an additional 39% for fluvial
modelling and the “Upper End” (sensitivity) allowance requires an additional 62% for fluvial modelling.

In order to ensure a robust approach to the analysis, a conservative overestimate of the potential discharge
rates that the surface water ditch may become subject to have been used. The design discharge rate for the
surface water ditch has been taken as the greenfield 1 in 100 year rate increased by 50% (1.5 x 1 in 100
year rate), and the sensitivity check discharge rate has taken as the greenfield 1 in 100 year rate increased
by 100% (2 x 1 in 100 year rate). Table 1 provides the estimated Greenfield Runoff rates using the FEH
method and the increased design and sensitivity discharge rates to be used in this analysis. (Refer to
Appendix A for Greenfield Runoff Rate Calculations)

AECOM
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Table 1 — Greenfield Runoff Rates (Using FEH Data)

Ditch Catchment Qbar linlyear 1in30year 1in 100 1in 100 year +50% 1in 100 year + 100%
Area (km?) (Cumecs) (Cumecs) (Cumecs) year (Cumecs) Higher (Cumecs) Upper
(Cumecs) Allowance (Design) Allowance
(Sensitivity)

Harpswell 8.05 1.6 14 4.0 5.8 8.7 11.6
Lane

3) The existing capacity of the ditch at the analysis location.

The open channel flow calculation undertaken to estimate the existing capacity of the surface water ditch
utilised 0.25m contours produced in ArcGIS software from LiDAR map data obtained from the DEFRA
website to estimate the cross sectional profiles of the existing ditch at the analysis location. Unfortunately,
the topographical drone surveys do not provide sufficient detail due to the small scale of the ditch.

An extract from Google Street View shown in Figure 5, provides a good view of the surface water ditch

conditions downstream of the culvert under Harpswell Lane; a Manning’s n value of 0.8 (grass channel, not
maintained with dense weeds in average condition) has therefore been used for the roughness value in the
open channel calculation, to demonstrate a conservative approach.

®-

Figure 5 - Downstream google street view of ditch from Harpswell Lane (October 2009)

The Interaction Zone appears to be located upstream of a culverted section of Harpswell Lane (A637). As
details of the culvert are not currently available, it has been assumed that the cross sectional area of the
culvert is no smaller than the surface water ditch channel at the analysis location, therefore the cross
sectional area of the surface water ditch has been used in the analysis.

The open channel flow calculation provides the maximum discharge rate of the surface water ditch at the
analysis location. (See Appendix B for calculations including details cross section geometry)

Table 2 — Existing Ditch Capacity

Ditch Capacity (Cumecs)

Harpswell Lane 0.8

AECOM
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4) The excess discharge during the design and sensitivity scenarios that can not be conveyed by the
existing channel capacity at the analysis location expected to cause flooding into the Harpswell Lane
Interaction Zone.

The excess discharge rate that can not be contained and conveyed within the exiting surface water ditch
profile during the flood events is calculated by comparing the difference between the 1 in 100 year + CC
(Cumecs) Higher/Sensitivity Allowance discharge rates (Table 1) with the Existing Ditch Capacity (Table 2).

Table 3 - Excess Discharge Rates

Flood Event Expected Greenfield rate entering surface  Existing Ditch Excess
water ditch (Cumecs) capacity discharge rate
(Cumecs) (Cumecs)
1in 100 year + 50% (Cumecs) Higher 8.7 0.8 7.9

Allowance (Design)

1in 100 year + 100% (Cumecs) Upper 11.6 0.8 10.8
Allowance (Sensitivity)

5) The expected depth the excess discharge would rise to above the surface water ditch bank level into
the Interaction Zone flood channel.

A further open channel flow calculation uses the following parameters to determine the expected flood depth
across the Harpswell Interaction Zone during flood events:

- The geometry of the adjacent land (flood channel) to the surface water ditch analysis location
provided by the topographical drone survey to determine the cross sectional profile of the flood
channel predicted to be partially filled with greenfield runoff during flood events; and,

- The excess discharge rates during the flood events to calculate the expected flood depth above the
bank level of the surface water ditch.

Figure 6 provides a schematic diagram of the cross section at the analysis during a flood event.

Additional Discharge for 1in 1 year + CC Events
- Existing Ditch Capacity

\\\)jueg afoqy Uideq poold

NN
\\\
\ \

N

“——Surface Water Ditch
—Flood Channel Profile

Figure 6 - Example Analysis Cross- Section (not to scale)

Table 4 provides the expected flood depth levels above the surface water ditch bank level at the analysis
location for the higher and upper flood event scenarios.

Table 4 — Predicted flood levels (1 in 100 year + CC Higher Central Allowance)

Flood Event Max Flood Depth Above Bank Top of Bank Level Flood Level within Interaction Zone
(m) (m AOD) (m AOD)
1in 100 year + 50% Higher 0.51 19.25 19.76

Central Allowance (Design)

AECOM
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Flood Event Max Flood Depth Above Bank Top of Bank Level Flood Level within Interaction Zone
(m) (m AOD) (m AOD)
1in 100 year + 100% Upper 0.57 19.25 19.82

End Allowance (Sensitivity)

Table 5 shows the lowest ground level within the Harpswell Lane Interaction Zone taken from the
topographical surveys, and therefore the expected lowest level of a typically mounted PV Module (600mm
above ground) within the Interaction Zone.

Table 5 - Lowest Ground and Bottom of PV Panel Levels

Location Lowest Ground Level (m AOD) Lowest level of typically mounted PV Module (m AoD)

Solar PV field no. 56 19.25 19.85

The expected flood levels in Field 56 are compared in Table 6 against the height of typically mounted solar
PV Modules in the lowest point of solar PV field no. 56 to determine the if 300mm of freeboard between the
Higher Central (design) flood event depth and the lowest level of the solar PV Modules is achieved without
the need for raising.

Table 6 - Freeboard of typically mounted Solar PV Modules (Field 56)

Flood Event Flood Lowest level of typically Freeboard to Bottom of typically mounted PV
Depth mounted PV Module Module 600mm above ground (mm)
(m AOD) (m AOD)
1in 100 year + 50% Higher 19.76 19.85 90

Allowance (Design)

The findings in Table 6 demonstrate the requirement to mount the PV Modules in the Interaction Zone higher
than the typical detail due to the predicted flood risk level.

Table 7 below provides the recommended minimum lowest height PV Modules should be mounted at within
the Harpswell Lane Interaction Zone to mitigate the risk of damage to components due to flood water during
the Higher (design) flood event. The increase in minimum level can be achieved by lengthening the module
mounting structure legs (or in effect, “raising” the panels by 220mm from the typical height).

Table 7 - Proposed increase in mounting height to achieve 300mm freeboard (Field 56)

Solar PV Modules Freeboard to bottom of Increase in minimum lowest PV Module Proposed lowest level of

location typically mounted PV Panel level required to achieve 300mm from flood raised mounted PV Module
(mm) level (mm) (m AOD)

Harpswell Lane 90 210 20.06

Interaction Zone

Table 8 demonstrates the freeboard achieved between the 1 in 100 year + 100% Upper Climate Change
flood depth and the proposed “raised” minimum level of the solar PV Modules to be mounted within the
Interaction Zone.

Table 8 - Freeboard sensitivity check against raised PV Modules (Field 56)

Flood Event Flood Proposed lowest level of raised Freeboard to Bottom of “raised”
Depth mounted PV Module PV Module (mm)
(m AOD) (m AOD)
1in 100 year + 100% Upper 19.82 20.06 240

Allowance (Sensitivity)

Table 8 demonstrates that the lowest level of the proposed raised PV Modules will provide 240mm of
freeboard during the 1 in 100 year + 100% climate change flood event (i.e. credible maximum scenario).

AECOM
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Proposed Mitigation Measures

The methodology of the analysis undertaken within this Technical Note provides a robust estimate of the
flood depth for the design flood event scenario. To ensure the proposed mitigation measure to raise the
height of Solar PV panels is also robust, the design event flood depth level (19.76 m AOD) has been mapped
onto the 3D surface of the area surrounding the Harpswell Lane interaction zone as a Purple contour line
using Autodesk Civil 3D software. As shown below in Figure 7, this contour line extends into Solar PV Field
no.56 and further upstream of the Harpswell Lane Interaction Zone, marginally into Solar PV Fields no. 57

and 51.
Yewthorpe Beck
Environment Agency Flood Zone 2/3 extents

o

5

\
A

1

Figure 7 - Design Flood Depth Extent (Purple line as 19.76m AOD)

Source: Copyright and database right 2024. Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community Esri, HERE, Garmin, ©
OpenStreetMap contributors, and the GIS user community

It is therefore also proposed include Solar PV Fields no. 51 and 57 in the fluvial flood risk mitigation measure
by ensuring any Modules mounted in these fields area also no lower than 20.06m AOD.

Although, it is not envisaged that flooding will occur within fields 51 and 57 during the design flood events,
due to the Harpswell Lane topography being lower than the lowest points of Solar PV Fields, 51, 56 and 57,
at approximately 19.00m AOD, as mentioned previously in lieu of a hydraulic model of the Yewthorpe Beck
ordinary watercourse, a conservative approach to the mitigation measures is proposed, to ensure a robust
approach that demonstrates the Scheme will remain operational in times of flood.

Summary

An analysis has been undertaken to predict the flood levels within the Harpswell Interaction Zone for the 1 in
100 year + CC events.

Typically mounted Solar PV Modules would not provide sufficient freeboard during flood events when taking
climate change into account, without mitigation.

The PV Panels within Field 56, 57 and 51 will not be installed lower than 20.06m AOD to mitigate the risk of
flooding from the surface water ditch (Yewthorpe Beck).

AECOM
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The proposed mitigation provides a robust approach to demonstrate the Scheme can operate during times of
flood, for up to and including the 1 in 100 year + Climate Change events.

AECOM
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Appendix A — Greenfield Calculations
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hrwallingford

Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: Phoebe Martin Site Details
Site name: Tillbridge Solar Latitude:
Site location: Harpswell Lane Longitude:

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with Environment Reference:
Agency guidance “Rainfall runoff management for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the

non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be the basis for setting

consents for the drainage of surface water runoff from sites. Date:

Runoff estimation

approach

FEH Statistical

Site characteristics Notes

Total site-area (ha): 80°

Methodology

Qmep estimation method:

BFI and SPR methiod:
HOST elass:

BFl / BAIHOST:

Qumep (I/s):

Qear /| Qmep factor:

Hydrological
characteristics

(1) Is QB/—\R < 2.0l/s/ha?

Calculate from BFl and SAAR When Qgpp is < 2.0 I/s/ha then limiting discharge

Specify BFI manually rates are set at 2.0 l/s/ha.

N/A
(2) Are flow rates < 5.0 1/s?
0.365
Where flow rates are less than 5.0 I/s consent
for discharge is usually set at 5.0 I/s if blockage
1.12

from vegetation and other materials is possible.

Default Edited

53.39435° N

0.69479° W

2669640080

Jan 112024 12:07



SAAR (mm): 583 603 Lower consent flow rates may be set where the
blockage risk is addressed by using appropriate

. - 5 5
Hydrological region: drainage elements.

Growth curve factor 1year: 0.87 0.87
Growthcurve factor 30 245 5 45 (3) s SPR/SPRHOST = 0.37
years:

Growth curve factor 100 356 3.56

) Where groundwater levels are low enough the
years:

se of soakaways to avoid discharge offsite
Growthcarve factor 200 4.21 4.21 ! way voied & I

years: would normally be preferred for disposal of

surface water runoff.

Greenfield runoff rates  peraur Edited

Qean (I/s): 1635.23
linTyear (I/s) 1422.65
1in 30 years (I/s): 4006.31
16Gn(100 year (I/s): 9821.42
1in 200 years (I/s): 6884.31

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the
UK SuDS terms and conditions and licence agreement , which can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool
are estimates of greenfield runoff rates. The use of these results is the responsibility of the users of this tool. No liability will be accepted by HR Wallingford,
the Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this data in the design or operational characteristics of any drainage

scheme.



Technical Note
Tillbridge Solar Farm REV01

Appendix B — Existing Ditch Capacity
Calculations

AECOM
12/13



OPEN CHANNEL FLOW CALCULATIONS

Project:  Tillbridge Solar Job No:
Section: Harpswell Lane Exising Ditch (full) Date:
Sheet No:
Made By: PM Checked By: CB
Free Board 0.00 m Cover Pipe Depth side slope
Width of channel base, b= 250 m 0.75
Channel side slope, 1 in x= 2.1
Max. water depth, y= 0.75 m
Existing ground level= 18.750 m
Invert level of channel= 18.000 m
Top channel width, B= 5.60 m +«—— B — >
area, A= 3.0563 — =7 *
wetted perimeter,P= 5.988911 1 y
top width at top water level, b'= 5.65
hydraulic radius, R= 0.510318 X l
hydraulic mean depth, Dm= 0.540929 b —>
Velocity, m/s= 0.257633
Bed slope 1 in 960
Manning's, n= 0.08
| Q= 0.7873913 cumecs or 787.39 I/s |
ROUGHNESS VALUES SIDE SLOPES
Type of Condition Manning's Material Side Slope
channel n (H:V)
Rock Nearly vertical
Grass channel, regularly Average, 0.050 Muck and peat soils Ya:l
maintained good Stiff clay or earth with ¥2:1to 11
concrete lining
Grass channel, not Good 0.050 Earth with stone lining or 1:1
maintained with dense Average 0.080 earth for large channels
weeds Poor 0.120 Firm clay or earth for 1%:1
small ditches
Concrete Average 0.013 Loose, sandy earth 2:1
Poor 0.016 Sandy loam or porous 31
clay
Black top Average 0.017
Poor 0.021
18.80
18.70
18.60
18.50
18.40
Channel
18.30 e \Nater
18.20
18.10
18.00 -
17.90 T T T T ]
0 2 4 6 8 10

https://aecom-my.sharepoint.com/personal/phoebe_martin_aecom_com/Documents/Documents/01 Projects Local files/Tilbridge Solar/EA Flood levels TN/Appendices/B -Exisiting Capacities.xlsx
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OPEN CHANNEL FLOW CALCULATIONS

side slope half trench width B

Project:  Tillbridge Solar Job No:
Section: Harpswell Flood Channel (Higher Allowance: excess rate 8.4Cu) Date:
Sheet No:
Made By: PM Checked By: CB
Free Board 0.00 m Cover Pipe Depth
Width of channel base, b= 5.60 m
Channel side slope, 1 in x= 180.0
| Max. water depth, y= 0.52 m
Existing ground level= 20.000 m
Invert level of channel= 19.250 m
Top channel width, B= 270.00 m ¢———— B —*
area, A= 51.5840 “— ph —> T
wetted perimeter,P= 192.8029 1 y
top width at top water level, b'= 192.8
hydraulic radius, R=0.267548 X l
hydraulic mean depth, Dm=0.267552 _
Velocity, m/s=  0.16751 b
C
Bed slope 1 in 960
Manning's, n= 0.08
| Q= 8.6408619 cumecs or 8640.86 |/s
ROUGHNESS VALUES SIDE SLOPES
Type of Condition Manning's Material Side Slope
channel n (H:V)
Rock Nearly vertical
Grass channel, regularly Average, 0.050 Muck and peat soils Yal
maintained good Stiff clay or earth with Y:1t0 111
concrete lining
Grass channel, not Good 0.050 Earth with stone lining or 11
maintained with dense Average 0.080 earth for large channels
weeds Poor 0.120 Firm clay or earth for 1%:1
small ditches
Concrete Average 0.013 Loose, sandy earth 2:1
Poor 0.016 Sandy loam or porous 31
clay
Black top Average 0.017
Poor 0.021




OPEN CHANNEL FLOW CALCULATIONS

side slope half trench width B

Project:  Tillbridge Solar Job No:
Section: Harpswell Flood Channel (Higher Allowance: excess rate 7.9Cu) Date:
Sheet No:
Made By: PM Checked By: CB
Free Board 0.00 m Cover Pipe Depth
Width of channel base, b= 5.60 m
Channel side slope, 1 in x= 180.0
| Max. water depth, y= 0.51 m
Existing ground level= 20.000 m
Invert level of channel= 19.250 m
Top channel width, B= 270.00 m ¢———— B —*
area, A= 49.6740 “— ph —> T
wetted perimeter,P= 189.2028 1 y
top width at top water level, b'= 189.2
hydraulic radius, R=0.262544 X l
hydraulic mean depth, Dm=0.262548 _
Velocity, m/s= 0.165415 b
C
Bed slope 1 in 960
Manning's, n= 0.08
| Q= 8.2168343 cumecs or 8216.83 I/s
ROUGHNESS VALUES SIDE SLOPES
Type of Condition Manning's Material Side Slope
channel n (H:V)
Rock Nearly vertical
Grass channel, regularly Average, 0.050 Muck and peat soils Yal
maintained good Stiff clay or earth with Y:1t0 111
concrete lining
Grass channel, not Good 0.050 Earth with stone lining or 11
maintained with dense Average 0.080 earth for large channels
weeds Poor 0.120 Firm clay or earth for 1%:1
small ditches
Concrete Average 0.013 Loose, sandy earth 2:1
Poor 0.016 Sandy loam or porous 31
clay
Black top Average 0.017
Poor 0.021
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AW N

TILLBRIDGE SOLAR FARM - SEA LEVEL RISE ASSESSMENT - JANUARY 2023

Note

Assessed using Environment Agency OnlineSea Level Rise guidance and Table 1 and 2; https://www.gov.uk/quidance/flood-risk-assessments-climate-change-
allowances

Following maps used to identify which river basin district Scheme is within
River basin district map that zooms in so you can find places close to river basin district boundaries

Guidance Notes on locations/river basin districts, for places in:

Thames river basin district use ‘south east’ sea level rise allowances

Severn river basin district use ‘south west’ sea level rise allowances

Parts of Solway Tweed river basin district on the west coast and Dee river basin district that are in England, use ‘north west’ sea level rise allowances

Parts of Solway Tweed river basin district on the east coast that are in England, use ‘Northumbria’ sea level rise allowances

The allowances in table 1 account for slow land movement. This is due to ‘glacial isostatic adjustment’ from the release of pressure at the end of the last ice age. The
northern part of the UK is slowly rising and the southern part is slowly sinking. This is why net sea level rise is less for the north-west and north-east than the rest of
the country.

Note for Calculations:

To calculate sea level using table 1, add the allowances for the appropriate one of the 6 geographical areas:

Up to 2035, use the mm for each year rates for the appropriate geographical area, starting from the present day extreme sea levels from Coastal design sea levels —
coastal flood boundary extreme sea levels (2018)

From 2036 to 2065, get the increase in sea level by adding the number of years on from 2035 (to 2065), multiplied by the respective rate shown in table 1 for the
appropriate geographical area — if the whole time period applies use the cumulative total

Treat time periods 2066 to 2095 and 2096 to 2125 as you would 2036 to 2065

Where it is appropriate to apply a credible maximum scenario, use the H++ allowance. There is no H++ value for sea level rise beyond 2100.

H++ (Sensitivity)

For the change to relative mean sea level use the H++ scenario of 1.9m for the total sea level rise to 2100.

Table 1: sea level allowances by river basin district for each epoch in mm
for each year (based on a 1981 to 2000 baseline) - the total sea level rise

for each epoch is in brackets

Areaaf Allowance 2000
England to
2035

(mm)

Anglian Higher 58
central (203)

Anglian Upperend 7
(245)

South east Higher 8.7
central (200)

South east Upperend 6.9
(242)

South west Higher 5.8
central (203)

Southwest  Upperend 7
(245)

MNorthumbria Higher 4.6
central (161)

Northumbria Upper end 5.8

(203)

Humber Higher 5.5
central (193)

Humber Upper end 6.7
(235)

MNorthwest  Higher 4.5
central (158)

MNorth west Upper end 5.7
(200)

2036
to
2065
{mm)
8.7
(261)
1.3
(339)

8.7
(261)

1.3
(339)

B8
(264)
n.4
(342)

15
(225)

10
(300)

8.4
(252)

"
(330)

7.3
(219)

9.9
(297)

2066

to
2085
(mm)

1.6
(348)

5.8
(474)

1.6
(348)

15.8
(474)

17
(351)

16
(480)

101
(303)

14.3
(429)

111
(333)

15.3
(459)

10
(300)

14.2
(426)

2096

2125
(mm)

(390)

181
(543)

131
(393)

18.2
(546)

131
(393)

18.4
(552)

1.2
(336)

16.5
(495)

12.4
(372)

176
(528)

1.2
(336)

16.3
(489)

Cumulative

rise 2000

to 2125

{metres)

120

160

1.20

1.60

121

1.62

1.03

143

115

10

14




Table 1: River Basin District Sea Level Allowances

Area of Allowance 2000 to 2035 2000 to 2035 2036 to 2065 2036 to 2065 2066 to 2095 2066 to 2095 2096 to 2125 2096 to 2125 | Cumulative rise
England (mm/yr) (mm) - Total (mm/yr) (mm) - (mm/yr) (mm) - (mm/yr) (mm) - 2000 to 2125

cumulative cumulative cumulative (metres)
Anglian Higher central 5.8 203 8.7 261 11.6 348 13 390 1.2
Anglian Upper end 7 245 11.3 339 15.8 474 18.1 543 1.6
South east Higher central 5.7 200 8.7 261 11.6 348 13.1 393 1.2
South east Upper end 6.9 212 11.3 339 15.8 474 18.2 546 1.6
South west Higher central 5.8 203 8.8 264 11.7 351 13.1 393 1.21
South west Upper end 7 245 11.4 342 16 480 18.4 552 1.62
Northumbria Higher central 4.6 161 7.5 225 10.1 303 11.2 336 1.03
Northumbria Upper end 5.8 203 10 300 14.3 429 16.5 495 1.43
Humber Higher central 5.5 193 8.4 252 11.1 333 12.4 372 1.15
Humber Upper end 6.7 235 11 330 15.3 459 17.6 528 1.55
North west Higher central 4.5 158 7.3 219 10 300 11.2 336 1.01
North west Upper end 5.7 200 9.9 297 14.2 426 16.3 489 141




Gov.uk FID Coastal Flood Level Review - Data

Comments
1 Node Point Chainage Taken as nearest to site location - Taken from Data Source:
Coastal_Design_Sea_Levels_Coastal_Flood_Boundary Extreme_Sea_Levels from Defra Download Service (December 2022)
2 Data point FID level used as present day baseline sea level
3 c2_t100 level chosen for worst case 95th percentile level (with 40 year design life)
Point Data
FID (Node * , :
Number) Shape * | location | chainage| x_bng y_bng base_year | hat_od | mhws_od
29 Point KMAINLAN 3888 | 520441 | 417625.9 2017 4.09 3.36
Return Periods / Level (m AOD)
tl 12 t5 t10 120 125 t50 t75 1100 1150 1200 1250 1300 t500 t1000 | t10000
4.17 4.27 4.42 4.53 4.65 4.68 4.8 4.88 4.93 5 5.06 5.1 5.14 5.24 5.38 5.92
Return Periods / Level Sensitivity
cl tl cl t2 cl tb ¢l t10 | cl_t20 cl t25 ¢l t50 cl t75 ¢l t100 | c1_t150 | c1 t200 | c1_t250 | c1_t300 | c1_t500 |cl_t1000 Cl—té 000
4.16 4.26 4.39 4.5 4.6 4.63 4.73 4.79 4.83 4.89 4.93 4.96 4.98 5.05 5.15 5.45
Return Periods / Level Sensitivity
c2_tl c2_t2 c2_t5 c2_t10 | c2_t20 c2_t25 c2_t50 c2_t75 c2_t100 | c2_t150 | c2_t200 | c2_t250 | c2_t300 | c2_t500 |c2_t1000 c2_t(:)L 000
4.19 4.31 4.47 4.62 4.77 4.82 5 5.11 5.19 5.32 5.41 5.48 5.55 5.73 6.01 7.1




Seal Level Rise Assessment Parameters

Location Design Life (yrs) Estimated Year of| Baseline Sea Level | Lowest Site Level -
First Operation |(mAOD) (1in 100 year| Tillbridge Solar
97.5% Percentile - (mAOD)
C2_T100 - Design
Worst Case
Tillbridge Solar (Chainage 60 2028 5.19 13.13
3888, FID 29 Coastal Node)
Seal Level Rise Levels (Table 2)
End Life (Predicted Worst River basin District Higher Central Upper Higher Central Upper Higher Central Upper Years from
Case) 2000-2035 Total |2000-2035 Total (mm)| 2036-2065 Total 2036-2065 Total | 2066-2095 mm/yr | 2066-2095 mm/yr [ 2066 to end
(mm) (mm) (mm) life
2088 Humber 193 235 252 330 11.1 15.3 22
Assessment
] Level Adjusted to
Sea Level Rise (mm) site (MAOD) Comment
TOTAL Rise (mm) 9016 6.0 Design Level based on Essential
Upper Infrastructure
H++ Scenario (mm) 1900 7.09 Sensitivity Level

Design Site Level Check Against Sea Level Rise

Scheme Passes Design Assessment against
lowest Scheme ground level

H++ Sensitivity Test

Scheme Passes Sensitivity Assessment
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N Piled HEA 160 Non Piled Sigma Beam
DCO Stage: Panel Support Design | Seams (o) Rounded (cm2) s140 o) Rounded (cm2)
1562 panels per ha Cross section Area 388 £ 882 9
G Actual Design
Areal Harpswell
C N

Field ha PUpanelsperha  perarea  No.ofpanels  MEA2SOLEUSPETsorion nrealeg  Sigma 140 Legsperpanel  SIOMACIOSS  LegCross SectionArea oy g (mz) - average Depth flood rsk (m) [[OTALLEAVlume| - Approx depth
Pane ) Section (m2) per panel (m3) increase (mm)

56 068 T 1562 722 T 0.0039 2 oo | 0.0057 ) 3 103 034

57 0.062 T 1562 o7 6 1 0.0039 2 ™ oo00s | 0.0057 0,03 025 0.01 0.00

51 0.11 i 1562 [ 12 | 19 1 0.0039 2 i 0.0009 i 0.0057 0.11 0.125 0.01 0.00

TOTAL VOLUME LOST (m3) 105

DCO Stage: Panel Support Design
‘Table 1: Panel Design (Legs per pl:ul)

‘Table 2: Minlmum and Maximum Parameters PV Panels

5 rem winimum vaie () ST g
5 o s i 5 0
e " -
> hegnameemmmn 26 o m
3 e i 7 -
3 - T o

‘Table 3: Sigma 140 Design Table

‘Table 3:HEA 160 Design Table

HEA 160
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A=COM

Technical Note

Project name To Subject
Tillbridge Solar Envrionment Agency  Temporary Construction
Compounds Flood Risk
Date Prepared by Checked by Approved by
14th October 2024 PM CB NT
Civil Engineer Associate Director Project Director

Introduction

Following the DCO submission of the Tillbridge Solar Project, in particular the Flood Risk Assessment
(EN010142/APP/6.2)!, the Environment Agency (EA) has raised a query regarding the assessment of flood
risk to two proposed temporary construction compounds to be located within the Cable route corridor within
the fluvial extents of the River Trent, by Cottam Power Station.

A meeting was held with the EA on 21 August to discuss the EA's comments on the FRA (see Appendix A for
consultation meeting minutes)

The two compounds that are discussed within this technical note can be seen indicatively below on Figure 1
and can also be seen within the plan included in Appendix B. For the purpose of this technical note, they will
be referred to as Temporary Construction Compound North, and Temporary Construction Compound North
South respectively as shown below.

Temporary Construction
Compound North

Temporary Construction
Compound South

Famitan

Figur_e 1: Eh&i_ronmen_t Agency Online Flood Maps for Planning (accessed October 2024): Temporar_y
Compounds (Locations shown Indicatively)

While the temporary construction compounds are proposed to be in use for up to two years, to facilitate the
construction of the cable route from the Principal Site to the national electricity transmission system (NETS)

1 https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN010142/EN010142-000279-
6.2%20Appndx%2010-3%20Flood%20Risk%20Assessment.pdf
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the flood risk levels for a breach scenario are assessed as the land they are located within benefits from flood defences
along the River Trent; therefore, presenting a residual risk to the temporary compound sites.

Topographical LIiDAR data (using the 2022 1m composite digital terrain model) downloaded from the DEFRA online
dataset indicates the two temporary construction compounds are located within relatively flat areas of the DCO cable
route corridor as shown in the figures below. The LIDAR data indicates levels surrounding the compounds vary by very
little within the wider area and the Order limits (typically within 700mm).

To facilitate the assessment, Flood Product 4? data was requested from the Environment Agency and received on 02
October 2024.

Figure 2: Temporary Construction Compound North LiDAR Levels (m AOD)

5.725m

5.817m

Figure 3: Temporary Construction Compound South LIiDAR Levels (m AOD)

EA Product 4 Data

The EA Product 4 Data, included in Appendix C of this Technical Note, provides modelled flood level information from
nearby nodes along the River Trent. The data provides modelled flood levels for the following scenarios:

. Tidal Dominated levels in the River Trent, including allowances for climate change, up to the 1 in 1000 year event.

. Fluvially Dominated levels in the River Trent, including allowances for climate change, up to the 1 in 1000 year
event.

. Combined Fluvial / Tidal Breach assessment

2 https:/iwww.gov.uk/guidance/flood-risk-assessment-for-planning-applications#choose-the-correct-product

AECOM
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The following flood level scenarios provided within the Product 4 Data have been assessed as follows, to address the
EA's response and comments during the meeting on 21 August:

. Tidal flood levels for all return periods (including climate change) up to the 1 in 1000 year event

. Fluvial Flood Levels for the 1 in 100 year + 29% and 39%Climate Change (Design and Credible Maximum
Scenario) — based on up to a 2 year lifespan specifically for the temporary compounds; this is considered a
reasonable approach.

. Combined Tidal and Fluvial Breach level
Table 1 below provides an overview of the flood levels for these scenarios for each of the temporary compound locations.
Table 1: EA Flood Level Data (Product 4 Data)

Temporary
Construction
Compound

Fluvial (1 in 100 year  Fluvial (1 in 100 year Breach Level
+ 29% climate + 39% climate (Combined Tidal /

Tidal (up to 1 in 2000

year event)

No flooding (flooding

North within riverbank / 5.77m AOD 6.02m AOD 7.33m AOD
defences)
No flooding (flooding
South retained within 6.04m AOD 6.11m AOD 7.33m AOD

riverbank/ defences)

Assessment of Maximum Flood Level / Depth

Table 1 indicates the temporary compounds are not impacted by tidal flood levels, as the River Trent and flood defences
can store a tidal surge for up to the 1 in 1000 year event.

The Breach scenario flood levels provide the highest estimated flood level that could impact the site. Fluvial flood risk
does impact the site; however, the levels are significantly lower than the levels during a breach scenario; therefore, the
residual risk of a combined fluvial and tidal breach has been assessed to determine mitigation for the two compounds.
The levels for both temporary construction compounds have been compared to the existing ground levels shown from
the LIDAR topographical data shown in Figures 2 and 3 and presented in Table 2. The ground levels noted represent the
proposed location of site operation and welfare units.

Table 2: Breach Scenario Comparison (Level and Depth)

Temporary Construction Flood depth above ground

Ground Level Combined Breach Level

Compound level
North 5.40m AOD 7.33m AOD 1,930mm
South 5.80m AOD 7.33m AOD 1,530mm

The typical height of a standard site operation / welfare container is 2.5m (with a 2.4m internal height). The roof level of
the cabins, where proposed, is approximately 7.90m AOD and 8.30m AOD

With the maximum breach level of 7.33m AOD, expected flood depths are approximately 970mm and 570mm for the
North and South compounds respectively. The roof level of the cabins will be, at most, 570mm below the roof height of
the cabin at ground floor.

Fluvial flood risk to the temporary construction compounds is also present on the site, and although flood levels to not
reach the higher breach level, these levels would still inundate operational / welfare containers at ground level.

Proposed Mitigation

For a fluvial flood event, it is expected that the Principal Contractor will sign up to the EA’'s Flood Warning
Service, to enable staff to leave site before flood levels inundate the compound. The requirement to sign up
to the Flood Warning Service and the development of an emergency response plan will be secured within
Construction Environmental Management Plan (CEMP) within the DCO.

AECOM
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A breach of flood defences is not always predictable; however, it is expected the temporary compounds will
have been evacuated through the response to the flood warning service. An event of a breach of the
magnitude and flood level of 7.33m is, therefore, considered to be low.

In the event that the temporary compounds are occupied during a fluvial flood event or during a breach of the
River Trent, mitigation is proposed to provide safe refuge above the breach flood level of 7.33m AOD (the
highest predicted level).

It is proposed that safe refuge be provided at both the North and South temporary construction compounds
by locating a welfare cabin, either raised on a platform or stacked on top of the ground floor unit. The floor
level of the raised unit will be set at a minimum of 7.66m AOD, to provide freeboard to a breach level event.
The contents of the safe refuge and duration to provide supply for will be included within the emergency
response plan, to be secured within the CEMP.

With ground levels across the area within the Cable Route Corridor being so flat, there are no other locations
where mitigation could be reduced or avoided. The compounds are required in specific locations to facilitate
construction; therefore, it is considered the current locations proposed remain suitable.

Conclusion

The Technical note has been prepared to assess the flood risk to the two temporary construction compounds
within the cable route corridor near to Cottam Power Station.

The highest potential flood level at each compound is the combined fluvial and tidal breach scenario.
Proposed mitigation is to locate a welfare unit for safe refuge, with a floor level of at least 7.66m AOD; either
by stacking containers or placing on a raised platform.

With the proposed mitigation, safe refuge can be provided for the duration of the temporary construction

compound use. As the temporary compounds will only be in use for up to 2 years, this is considered an
appropriate level of mitigation.

AECOM
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Appendix A — Environment Agency consultation minutes
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Title Tillbridge Solar — Environment Agency Meeting

Comment 1:

Discussion of Legal Matters Raised

— TP explained that the absence of agreed protective
provisions is noted and that we are awaiting an updated
set of EA provisions from their legal representatives for
discussion and negotiation. Additionally, the Statement of
Reasons for the application noted that those discussions
were yet to commence, and PPs included in the Order at

Date 21t August 2024
Location Microsoft Teams
Meeting Chair _
Tillbridge Solar Role/Organisation Abbreviation
attendees
Associate/Pinsent Masons TP
Associate Director/Development CB
Infrastructure/AECOM
Graduate Engineer/Development PM
Infrastructure/AECOM
Principal Engineer/Development IH
Infrastructure/AECOM
Principal Environmental DW
Scientist/Water/AECOM
Senior Consultant/EIA/AECOM CRW
Technical Director/EIA/AECOM NT
Technical Director/Aquatic Ecology/AECOM PC
Stakeholder
Environment Agency WC
Environment Agency AS
Environment Agency CWwW
1 Introductions CRW
2 Project Update CRW
- CRW explained the forthcoming Change Application in
relation to the reduction in Order limits across the Scheme
as well as the rerouting of construction traffic within the
proposed Principal Site accesses.
3 Response to Relevant Representation CB/IH/DH/PM/
PC/TP/CRW

1]




this stage reflected Tillbridge Solar’s position as opposed
to the EA.
Comment 2:

— TP explained that the covering paragraph for the
disapplication of the Anglian Water Authority Act (and the
other Acts in Schedule 3) explains that the whole Act is
only disapplied to the extent parts of it are in conflict with
the implementation of the works captured by the Order. To
the extent the rest of the Act is not in conflict with the
works captured by the Order, it will remain in force.

— TP noted that the other nearby solar NSIPs included the
same wording, disapplication of the entire Act and
breakdown.

— TP queried if there was a specific concern from the EA in
relation to this which justified the need for a breakdown of
the entire AWAA?

— AS explained that the EA want to understand the impact of
the disapplication on a site by site basis.

— TP agreed to provide general summary of the application
of the Act and why it has been included for disapplication
for review. If the EA has further comments on specific
provisions within the Act following this, Pinsent Masons
can provide a more detailed breakdown of those
provisions if required.

— AS agreed to this.

Comment 3:

— TP explained that this is noted and there is an ongoing
review of the draft DCO in regard to the EA’s request to be
named as a specific consultee, along with other requests
made by other stakeholder’s Relevant Representations.

— TP stated that we could not confirm at this time if these
changes would be made but following the review the
project will respond directly on this request.

—  WOC agreed to this.

Discussion of Ecology and Biodiversity comments
Comment 1:

—  CRW explained that a revised BNG report was being
developed in relation to the Change Application previously
discussed. Within this revised BNG report we will review
and clarify these discrepancies.

—  WC agreed to this.

Comment 2:

— PC explained that the assessment of EMF impacts to fish
due to the cables passing underneath the River Trent
concluded that there would be a now impact due to the
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depth of cabling below the River Trent (5m below lowest
surveyed point). As such no monitoring programme has
been included within the OEMP.

WC explained there was a lot of information considered
within the EA’s response and that this conversation would
be better followed once this had been shared between PC
and the EA’s fisheries advisor.

WOC to forward relevant information and discuss with
fisheries advisor.

PC agreed to pick this up with the fisheries advisor for
discussion once EA is able.

Discussion of Hydrology, Flood Risk and Drainage comments
Comment 1:

DH explained that the definition of emergency was made in
reference to the Environmental Permitting Regulations
2016 and queried if this definition had to be included in
verbatim within the DCO.

W(C indicated this was the request.

TP agreed to review this along with the other comments
made for additions to the DCO and will respond directly
on this at a later date.

Comment 2:

DH explained that paragraph 10.7.7 refers to 3m under
watercourses generally. Paragraph 10.7.8 refers to the
crossing of the River Trent, with 5m being used following
consultation with the Canal & Rivers Trust.

DH agreed to include ‘River Trent’ in the aforementioned
paragraph within a revised Water Resources chapter.
WC agreed to this.

Comment 3:

DH explained the word ‘ catchment’ should be added after
Skellingthorpe Main Drain (SMD) — as there is 1 trenchless
crossing within the catchment of SMD. This is a typo.

DH agreed to include ‘ catchment’ in a revised Water
Resources chapter.

WC agreed to this.

Comment 4:

CRW requested the EA provide wording and location of
where this information has been previously provided in
another DCO application so that Tillbridge team can review
and align the wording. A search has not found this in other
project’s application documents to date.

AS agreed to provide the wording and location found in
other DCO application documents that would satisfy the
EA.
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Comment 5:

— TP indicated this is similar to previous comments raised
regarding the EA being named in the DCO to review
documents.

— TP explained that Tillbridge Solar will review this along
with the other comments made for additions to the DCO
and will respond directly on this at a later date.

— AS agreed to this.

Comment 6:

— CRW stated that the proposed location for crossing the
River Till was via an existing crossing. The River Trent
crossing would be a constructed temporary crossing.

— CRW indicated that the River Trent crossing location and
the River Till crossing will be included within a revised
Water Resources Chapter.

—  WoC agreed to this.

Comment 7:

— CRW asked if the EA could provide Tillbridge Solar with an
example of how this information has been presented and
where within other NSIP documents so that this can be
aligned if provided.

— AS agreed to provide an example of this for review.

Comment 8:

— CRW asked if the EA could provide Tillbridge Solar with an
example of how this information has been presented and
where within other NSIP documents so that this can be
aligned if provided.

— NT explained that the position of the project at current is
that leaving cables in situ or removal at decommissioning
will be decided at the time of decommissioning dependent
on requirements of the market for cables or and
environmental situation at the time.

— AS agreed to provide the wording and location found in
other DCO application documents that would satisfy the
EA.

— TP agreed to review this along with the other comments
made for additions to the DCO and will respond directly
on this at a later date.

Comment 9:

— CB indicated that we have requested the Product 4 Data
for the River Trent in the area for the 2 compounds by
Cottam Power Station. This should be provided by mid to
late September.

— CB explained the construction compounds would be
temporary, 2 years, and asked if the EA would take this into
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account when assessing the flood risk, CB discussed as
residual risk

— AS explained that it is unknown what effect the Product 4
Data will have on the assessment.

— CB queried if this should be included within the SoCG?

— CB explained this would follow how queries on the
construction compounds were addressed in the Gate
Burton application.

— W(C indicated that the Product 4 Data is new, so it wasn't a
consideration for the Gate Burton application.

— CB agreed to further discussion with the EA once
Product 4 Data has been reviewed.

— CB queried if the concern was in relation to access and
egress for the compounds as this is normally something
managed by the contractor when appointed, and this is
secured within the FCEMP.

— WOC indicated that until the Product 4 Data has been
assessed the EA cannot confirm the location of the
construction compounds in question are appropriate.

Comment 10:

— (B confirmed there will be no permanent above ground
works / structures along the cable route during operation of
the Scheme.

—  WOC agreed to this.

Comment 11:

— CB confirmed this will be amended as necessary
following the product data review and further discussion
with the EA as required.

— W(C indicated this is noted.

Discussion of Ground Conditions and contamination comments
Comment 1:

— CRW indicated this comment is noted.
Comment 2:

—  CRW explained that the assessment presented within the
Ground Conditions section of the Other Environmental
Topics Chapter, supported by a PRA for the Cable Route
Corridor and Principal Site, indicated there was a low risk
for ground contamination.

— CRW explained that in the view of Tillbridge Solar the
process for dealing with contamination, if found on site
following Gl, is set out within the Framework CEMP.

— WoC indicated that the EA requires oversight of any
potential remediation that may occur.
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— TP agreed to review this along with the other comments
made for additions to the DCO and will respond directly
on this at a later date.

Discussion of Water Environment and foul drainage comments
Comment 1:

— CRW indicated this comment is noted.
Comment 2:

— CRW explained that this was checked using the 30m
connection distance as requested by the EA in our meeting
September last year. There were no public sewers within
this distance and as such no connections anticipated.

— WC Noted this.

Discussion of BESS comments
Comment 1:
— TP queried what the EA required from this comment — was
it seeking changes to the current drafting of the Battery Fire
Safety Management Plan (BFSMP) in respect of fire water
management/containment or was it requesting that this
was another of the Management Plans which the EA wants
a right to review and comment on recorded in the DCO?
— WO stated that it was the latter — the EA wants to retain
the right to review and comment.
— TP explained that Tillbridge Solar will review this along
with the other comments made for additions to the DCO
and will respond directly on this at a later date.

Statement of Common Ground
- CRW explained that a draft SoCG would be authored to
include the EA’'s comments from Scoping, Statutory
Consultation and Relevant Representations.
- WC asked for anticipated date for the EA to review the
draft SoCG.
- CRW indicated this would be in early September.

All

AOB
- None

All

6|Page




Transmittal/Technical Note
Technical Note

Appendix B — ES Figure 10-5 [EN010142/APP/6.3]

AECOM



Revision: 01 Drawn: LL Checked: DH Approved: CW Date: 2024-09-27

Filename: \\na.aecomnet.com\lfs\EMEA\London-UKLONO6\Legacy\UKLONO6PFPSW001\UKLONO6PFPSWO001-V1DPE\Library\GIS_DATA\Projects\Greta IlI\Layout\Tillbridge Solar\ES\Chapter 10 - Water\231123_TillbridgeSolar_ES_Figure10-5_InternalDrainage.mxd

PROJECT

Tillbridge Solar Project

CLIENT

Tillbridge Solar Limited

CONSULTANT

Aldgate Tower

2, Leman Street
London, E1 8FA
United Kingdom

T +44-0207-645-2000

sent. Do

Témp(}'ﬁ\ry Bridg_é 6

\ 0C18
LEGEND

16— 2
2 =7 il 7]

D Order limits

Temporary Access Track Crossing
Trenchless Crossing

Trenchless Crossing - Watercourse
Crossing

Open Cut Crossing

Open Cut Crossing - Watercourse
Crossing

yever, to any party that uses or relies on this drawing without AECOM's express written con:

> ep eo

Upper Witham Watercourse

(5 Bridge5 @ |\lain River

/

R\

e Ordinary Watercourse

Surface Water

- Construction Compound
[ waterbody

- Flood Zone 2

- Flood Zone 3

Internal Drainage Board Boundary
Trent Valley Internal Drainage Board
Upper Witham Internal Drainage Board

bility, and denie:

0C8 w
-Temporary/Bridge4.

s}
i
<

6D
1“8

agreed by AECOM or as required by law.

A

¢ Ordnance Survey 0100031673.
Contains public sector information licensed
under the Open Government Licence v3.0. ©

ed or relied upon by third parties, except as

4 > 4 y ‘I"\
Temporary Bridge 2 4
ﬁ@ ) 7 \ 8
/ ’ g nNotes
0OC3 T4 /5 \ Al Contains Ordnance Survey Data © Crown
) //“ \ B Copyright and database right 2023.
| J/ i b I.I\\'

Temporary/BridgekL
{ D Y J Natural England material is reproduced with
| the permission of Natural England 2023.
Nottinghamshire County Council is the Lead
Local Flood Authority responsible for flood
risk management of Ordinary Watercourses
outside of IDB areas

ISSUE PURPOSE

used, modified, reproduc

DCO Submission
PROJECT NUMBER

60677969
FIGURE TITLE

51
»
o
w
<
@
o
5]
o

Watercourses, Flood Zones and
Internal Drainage Boards (Sheet 3 of 3)

FIGURE NUMBER

Figure 10-5




Transmittal/Technical Note
Technical Note

Appendix C — Environment Agency Product 4 Data

AECOM



Environment
Agency

A

NR372345

Flood Map for Planning: The Flood Map for

Planning is now classed as Open Data. As such it
can be downloaded free of charge under an open

data licence from the following addresses:

. https://data.gov.uk/publisher/environment-agency

. https://flood-map-for-planning.service.gov.uk/

Product 4: Flood Risk Data Package

Date: 02/10/2024

This location is within Flood Zone 3.

The flood zones on this map:

e refer to the land at risk of flooding and do not

refer to individual properties.

o referto the probability of river and sea flooding.

e ignore the presence of defences,

e do not take into account potential impacts of

climate change.

e The Flood Map for Planning on Gov.uk was
last updated in November 2023. The next
update will be published in Spring 2025 as part
of our new National Flood Risk Assessment,

NaFRAZ2.

e  Our new National Flood Risk Assessment will
improve the quality and consistency of our
national flood risk products due to better
methods and input data. This means there will
be some changes to flood risk information in
many areas when the new data is published.

Percentage chance of

PElEElEig; flooding each year
1in 2 year 50%
1lin5year 20%
1in 20 year 5%
1in 50 year 2%
1in 100 year 1%
1in 1000 year 0.1%
Surface Water Flooding
1in 30 High Risk
1in 100 Medium Risk
1in 1000 Low Risk

land that is designed to flood (such as a flood attenuation
scheme), even if it would only flood in more extreme
events (such as 0.1% annual probability of flooding).
Local planning authorities should identify in their Strategic
Flood Risk Assessments areas of functional floodplain
and its boundaries accordingly, in agreement with the

Environment Agency.

(Not separately distinguished from Zone 3a on the Flood

Map)

Zone 1: Land having a less than 0.1% annual probability of river or sea

Low flooding. (Shown as ‘clear’ on the Flood Map for Planning — all

Probability land outside Zones 2, 3a and 3b)

Zonez2: Land having between a 1% and 0.1% annual probability of river

Medium flooding; or land having between a 0.5% and 0.1% annual

Probability probability of sea flooding. (Land shown in light blue on the
Flood Map)

Zone 3a: Land having a 1% (1 in 100) or greater annual probability of river

High flooding; or Land having a 0.5% or greater annual probability of

Probability sea. (Land shown in dark blue on the Flood Map)

Zone 3b: e land having a 3.3% or greater annual probability of

Functional flooding, with any existing flood risk management

Floodplain infrastructure operating effectively; or

Updated Climate Change Guidance: On 19th February 2016, the Flood risk

assessments: climate change allowances’ was published on www.gov.uk website. It

has replaced previous guidance Climate Change Allowances for Planners. The climate
https://www.gov.uk/quidance/flood-risk-

change

guidance

can

be

assessments-climate-change-allowances

found at:

The climate change allowances for this location are:
e B 29% (central)
o @ 39% (higher central),

e () 62% (upper)

Modelled Information: Tidal Trent, Jacobs, 2023

20% (1 in 20% (1 in 10% (1 in 10% (1 in 5% (1in 5% (1in

5) 5) 10) 10) 20) 20)

modelled modelled modelled modelled modelled modelled
NODE_ID X Y level flow level flow level flow
TRENT_026 483089 381002 6.06 511.71 6.11 520.34 6.23 549.98
TRENT_029 483269 379767 6.09 573.03 6.14 584.94 6.27 628.69
TRENT_032 483526 379009 6.11 570.98 6.17 584.03 6.30 628.12
TRENT_036 482554 378807 6.25 567.80 6.32 582.35 6.43 626.62

2% (1in 2% (1in 1.3% (1in 13% (1in 1% (1in 1% (1in

50) 50) 75) 75) 100) 100)

modelled modelled modelled modelled modelled modelled
NODE_ID X Y level flow level flow level flow
TRENT_026 483089 381002 6.88 790.20 7.09 887.45 7.20 948.45
TRENT_029 483269 379767 6.93 941.20 7.15 1065.10 7.26 1140.90
TRENT 032 483526 379009 6.97 941.01 7.19 1066.19 7.31 1145.70
TRENT_036 482554 378807 7.09 765.51 7.32 785.93 7.45 798.44



https://data.gov.uk/publisher/environment-agency
https://flood-map-for-planning.service.gov.uk/
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
http://www.gov.uk/
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjuo-jU7s7JAhXIuRoKHXCsAGgQFggcMAA&url=https%3A%2F%2Fwww.gov.uk%2Fgovernment%2Fuploads%2Fsystem%2Fuploads%2Fattachment_data%2Ffile%2F296964%2FLIT_8496_5306da.pdf&usg
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances

0.5% (1in 0.5% (1in 0.1% (1in 0.1% (1in
200) 200) 1000) 1000)
modelled modelled modelled modelled
NODE_ID X Y level flow level flow
TRENT_026 483089 381002 7.42 1064.90 7.58 1177.30
TRENT_029 483269 379767 7.48 1284.71 7.64 1443.02
TRENT_032 483526 379009 7.53 1312.19 7.70 1503.45
TRENT_036 482554 378807 7.69 822.83 7.89 880.00
1% (100 1% (100 1% (100 1% (100 1% (100 1% (100
year) plus year) plus year) plus year) plus year) plus year) plus
29% CC 29% CC 39% CC 39% CC 62% CC 62% CC
NODE_ID X Y level flow level flow level flow
TRENT_026 483089 381002 7.49 1109.39 7.53 1138.53 7.57 1168.41
TRENT_029 483269 379767 7.56 1342.88 7.59 1381.15 7.63 1426.63
TRENT_032 483526 379009 7.61 1388.54 7.64 1435.72 7.69 1485.60
TRENT_036 482554 378807 7.78 845.49 7.82 849.90 7.87 866.22

Please note: The flows provided represent in channel flow only and do not consider flow on the floodplain.

All data is discussed as metres above Ordnance Datum (mMAOD). This is based on the Ordnance Datum Newlyn in Cornwall. Tide
gauges have been used over time to calculate a mean sea level datum point. This point is marked as height zero on maps in Britain.
For more information please see: Ordnance Datum Newlyn reaches 100 years | Blog | Ordnance Survey

Breach Information: It is recommended that a site-specific breach analysis is carried out for the site using the joint
DEFRA/Environment Agency document Flood Risk Assessment Guidance for New Development (FD2320). This document can be
downloaded directly using the following link (ED2320.pdf).

Culvert advisory: We recommend undertaking a blockage scenario for the culvert at this location to determine the full flood risk to
the site in a 33%, 66% and 100% blockage for the design flood pertinent to your development.

Defence Information Flood defence data in routinely updated and freely available at: AIMS Spatial Flood Defences (inc. standardised
attributes) - data.gov.uk and AIMS Asset Bundle - data.gov.uk.

Historic Information: We have records of historic fluvial flooding at this location in 1795, 1932, 1947, 1977, 2000, 2019 and 2024.
Please note that we may or may not hold the original records in question. We do not make any claim as to the reliability of recorded
flood extents or that all flood events in the area have been recorded. Please also be aware that flood defences may have been built
after these historic flood events. Note - This information relates to the area the above-named property is in and is not specific to the
property itself - it does not provide an indicator of flood risk at individual property level.

Surface Water & Drainage: The Environment Agency (empowered under the Water Resources Act 1991) concentrates on the major
elements of the drainage system, managing flood risk arising from designated "main rivers" and the sea. The Flood & Water
Management Act (2010) has given Lead Local Flood Authorities (LLFAS) responsibility for the management of local flood risk, which
includes surface runoff, groundwater, and flooding from ordinary watercourses (smaller rivers and streams). The LLFA for this area
is Nottinghamshire County Council, and we recommend that you contact them with concerns about any flooding issues for this
area.

Critical Drainage Area: This area is also under the management of Trent Valley Internal Drainage Board. This is due to the
complex drainage system.

Further information and maps for surface water, ordinary watercourses, and reservoir flooding can be found here:
https://www.gov.uk/check-long-term-flood-risk ; Reservoir flood maps: when and how to use them - GOV.UK (www.gov.uk)

Open Data Information: Many datasets are now classed as Open Data and as such can be downloaded free of charge under an
open data licence from the following address: https://data.gov.uk/publisher/environment-agency

Permitting Information: Under the Environmental Permitting (England and Wales) Regulations 2016, any permanent or temporary
works in, over or under a designated main river will require an Environmental Permit for Flood Risk Activities from the Environment
Agency. Any permanent or temporary works within 8 metres of the top of bank of a designated main river, or landward toe of a flood
defence may require an Environmental Permit for Flood Risk Activities from the Environment Agency. In addition, any permanent or
temporary works within the floodplain of a designated main river may also require an Environmental Permit for Flood Risk Activities.
To find out whether your activity requires a permit or falls under a relevant exclusion, exemption or standard rule please follow this
link: https://www.gov.uk/quidance/flood-risk-activities-environmental-permits. The Environment Agency require access to the
watercourse and free movement up to 8m from the river bank/ defence for maintenance purposes.

Please note that a permit is separate to and in addition to any planning permission granted.



https://www.ordnancesurvey.co.uk/blog/ordnance-datum-newlyn-100-years-old
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj3v8ibkszUAhVJJlAKHbsJCAwQFggpMAA&url=http%3A%2F%2Fevidence.environment-agency.gov.uk%2FFCERM%2FLibraries%2FFCERM_Project_Documents%2FFD2320_3364_TRP_pdf.sflb.ashx&usg=AFQjCNFfdTQW9UiQaK7kdfPgdI1hNTqA4g
https://www.data.gov.uk/dataset/cc76738e-fc17-49f9-a216-977c61858dda/aims-spatial-flood-defences-inc-standardised-attributes
https://www.data.gov.uk/dataset/cc76738e-fc17-49f9-a216-977c61858dda/aims-spatial-flood-defences-inc-standardised-attributes
https://www.data.gov.uk/dataset/a3861a23-78a1-438d-8c36-1f9f1133c572/aims-asset-bundle
https://www.gov.uk/check-long-term-flood-risk
https://data.gov.uk/publisher/environment-agency
https://www.gov.uk/guidance/flood-risk-activities-environmental-permits

Strategic flood risk assessments: We recommend that you check the relevant local authority's strategic flood risk assessment
(SFRA) as part of your work to prepare a site-specific flood risk assessment. This should give you information about the potential
impacts of climate change in this catchment areas defined as functional floodplain flooding from other sources, such as surface water,
ground water and reservoirs. This data has been generated by strategic scale flood models and is not intended for use at the individual
property scale. If you're intending to use this data as part of a flood risk assessment, please include an appropriate modelling tolerance
as part of your assessment. The Environment Agency regularly updates its modelling. We recommend that you check the data
provided is the most recent, before submitting your flood risk assessment.

Flood Risk Assessment Advisory: All guidance on how to complete a full site specific Flood Risk Assessment (FRA) can be found
here: Flood risk and coastal change - GOV.UK (www.gov.uk). Furthermore, information on how to use modelling for FRA’s can be
found here: Using modelling for flood risk assessments - GOV.UK (www.gov.uk). In addition, professional assistance can be provided
by our planning officers, by contacting planning.trentside@environment-agency.gov.uk.



https://www.gov.uk/guidance/flood-risk-and-coastal-change#site-specific-flood-risk-assessment-checklist
https://www.gov.uk/guidance/using-modelling-for-flood-risk-assessments
mailto:planning.trentside@environment-agency.gov.uk
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Modelled Flood Extents Map [Fluvial Dominated]

Q

ea

L CotTATL U

‘Knaith.Park X

wKexby lrane

Environment
LW Agency
N
W E
Scale 1:50,000 45%

Date created: 02 October 2024

Modelled Flood Extents

[ 1in2 year extent
|:| 1in 5 year extent
B 1 in 10 year extent
1 1in 20 year extent
- 1in 30 year extent
B 1 in 50 year extent
B 1in 75 year extent
- 1in 100 year extent
[ 1in 200 year extent
 1in 1000 year extent

SOURCE:
Tidal Trent, Jacobs, 2023

© Agency copyright and/or rights 2022
< Ord Survey copyright andlor rights 2022,
All rights reserved. Ordnance Survey Licence No 100024198,




Floodplain Heights Map [Fluvial Dominated]
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