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Basis of Report

This document has been prepared by SLR Consulting Limited (SLR) with reasonable skill,
care and diligence, and taking account of the timescales and resources devoted to it by
agreement with GoBe Consultants Ltd (the Client) as part or all of the services it has been
appointed by the Client to carry out. It is subject to the terms and conditions of that
appointment.

SLR shall not be liable for the use of or reliance on any information, advice,
recommendations and opinions in this document for any purpose by any person other than
the Client. Reliance may be granted to a third party only in the event that SLR and the third
party have executed a reliance agreement or collateral warranty.

Information reported herein may be based on the interpretation of public domain data
collected by SLR, and/or information supplied by the Client and/or its other advisors and
associates. These data have been accepted in good faith as being accurate and valid.

The copyright and intellectual property in all drawings, reports, specifications, bills of
quantities, calculations and other information set out in this report remain vested in SLR
unless the terms of appointment state otherwise.

This document may contain information of a specialised and/or highly technical nature and
the Client is advised to seek clarification on any elements which may be unclear to it.

Information, advice, recommendations and opinions in this document should only be relied
upon in the context of the whole document and any documents referenced explicitly herein
and should then only be used within the context of the appointment.
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Acronyms and Abbreviations

Acronym Description

AEP Annual Exceedance Probability

AOD Above Ordnance Datum

BGS British Geological Survey

BSI British Standards Institution

cC Climate Change

CFB Coastal Flood Boundary

CIRIA Construction Industry Research and Information Association
CoCP Code of Construction Practice

DCO Development Consent Order

DEFRA Department for Environment, Food & Rural Affairs
DTM Digital Terrain Model

EA Environment Agency

ECC Export Cable Corridor

EIA Environmental Impact Assessment

ES Environmental Statement

FRA Flood Risk Assessment

GwW Gigawatt

HDD Horizontal Directional Drilling

IDB Internal Drainage Board

LB Link Box

LLFA Lead Local Flood Authority

LNR Local Nature Reserve

LPA Local Planning Authority

NGR National Grid Reference

NGSS National Grid Substation

NPPF National Planning Policy Framework

NPS National Policy Statement

NSIP Nationally Significant Infrastructure Project
obow Outer Dowsing Offshore Wind, trading name of GT R4 Limited
OonSS Onshore Substation

PEIR Preliminary Environmental Information Report
PPG Planning Practice Guidance

SFRA Strategic Flood Risk Assessment
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Acronym Description

SMP Soil Management Plan

SPz Source Protection Zone

SuDS Sustainable Drainage Systems

TJB Transition Joint Bay

UK United Kingdom

WFD Water Framework Directive
Terminology

Term Definition

400kV cables High-voltage cables linking the OnSS to the NGSS.

Baseline The status of the environment at the time of assessment without the

development in place.
Cable Circuit A number of electrical conductors necessary to transmit electricity between

two points bundled as one cable or taking the form of separate cables, and
may include one or more auxiliary cables (normally fibre optic cables).

Connection Area

An indicative search area for the NGSS.

Development
Consent Order
(DCO)

An order made under the Planning Act 2008 granting development consent
for a Nationally Significant Infrastructure Project (NSIP).

Effect

Term used to express the consequence of an impact. The significance of an
effect is determined by correlating the magnitude of the impact with the
sensitivity of the receptor, in accordance with defined significance criteria.

Environmental
Impact Assessment
(EIA)

A statutory process by which certain planned projects must be assessed
before a formal decision to proceed can be made. It involves the collection
and consideration of environmental information, which fulfils the assessment
requirements of the EIA Regulations, including the publication of an
Environmental Statement (ES).

Environmental
Statement (ES)

The suite of documents that detail the processes and results of the EIA.

Export Cables

High voltage cables which transmit power from the Offshore Substations
(OSS) to the Onshore Substation (OnSS) via an Offshore Reactive
Compensation Platform (ORCP) if required, which may include one or more
auxiliary cables (normally fibre optic cables).

Haul Road The track within the onshore ECC which the construction traffic would use to
facilitate construction.

Impact An impact to the receiving environment is defined as any change to its
baseline condition, either adverse or beneficial.

Intertidal The area between Mean High Water Springs (MHWS) and Mean Low Water
Springs (MLWS).

Joint bays An excavation formed with a buried concrete slab at sufficient depth to

enable the jointing of high voltage power cables.

V e
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Term Definition

Landfall The location at the land-sea interface where the offshore export cables and
fibre optic cables will come ashore.

Link boxes Underground metal chamber placed within a plastic and/or concrete pit
where the metal sheaths between adjacent export cable sections are
connected and earthed.

Mitigation Mitigation measures are commitments made by the Project to reduce and/or

eliminate the potential for significant effects to arise as a result of the
Project. Mitigation measures can be embedded (part of the project design)
or secondarily added to reduce impacts in the case of potentially significant
effects.

National Policy
Statement (NPS)

A document setting out national policy against which proposals for Nationally
Significant Infrastructure Projects (NSIPs) will be assessed and decided
upon.

Offshore Reactive
Compensation
Platform (ORCP)

A structure attached to the seabed by means of a foundation, with one or
more decks and a helicopter platform (including bird deterrents) housing
electrical reactors and switchgear for the purpose of the efficient transfer of
power in the course of HVAC transmission by providing reactive
compensation.

Offshore Substation
(0SS)

A structure attached to the seabed by means of a foundation, with one or
more decks and a helicopter platform (including bird deterrents),
containing— (a) electrical equipment required to switch, transform, convert
electricity generated at the wind turbine generators to a higher voltage and
provide reactive power compensation; and (b) housing accommaodation,
storage, workshop auxiliary equipment, radar and facilities for operating,
maintaining and controlling the substation or wind turbine generators.

Onshore Export
Cable Corridor
(ECC)

The Onshore Export Cable Corridor (Onshore ECC) is the area within which
the export cables running from the landfall to the onshore substation will be
situated.

Onshore Substation
(OnSS)

The Project’s onshore High Voltage Alternating Current (HVAC) substation,
containing electrical equipment, control buildings, lightning protection masts,
communications masts, access, fencing and other associated equipment,
structures or buildings; to enable connection to the National Grid.

Order Limits

The area subject to the application for development consent. The limits
shown on the works plans within which the Project may be carried out.

Outer Dowsing
Offshore Wind
(ODOW)

The Project.

Pre-construction
and post-
construction

The phases of the Project before and after construction takes place.

Preliminary
Environmental
Information Report
(PEIR)

The PEIR was written in the style of a draft Environmental Statement (ES)
and provided information to support and inform the statutory consultation
process during the pre-application phase.

The Project

Outer Dowsing Offshore Wind, an offshore wind generating station together
with associated onshore and offshore infrastructure.

Receptor

A distinct part of the environment on which effects could occur and can be
the subject of specific assessments. Examples of receptors include species
(or groups) of animals or plants, people (often categorised further such as

vi e:éI
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Term Definition
‘residential’ or those using areas for amenity or recreation), watercourses
etc.

Study Area Area(s) within which environmental impact may occur — to be defined on a

receptor-by-receptor basis by the relevant technical specialist.

Transition Joint
Bays (TJBs)

The offshore and onshore cable circuits are jointed on the landward side of
the sea defences/beach in a Transition Joint Bay (TJB). The TJB is an
underground chamber constructed of reinforced concrete which provides a
secure and stable environment for the cable.

Trenchless
technique

Trenchless technology is an underground construction method of installing,
repairing and renewing underground pipes, ducts and cables using
techniques which minimize or eliminate the need for excavation. Trenchless
technologies involve methods of new pipe installation with minimum surface
and environmental disruptions. These techniques may include Horizontal
Directional Drilling (HDD), thrust boring, auger boring, and pipe ramming,
which allow ducts to be installed under an obstruction without breaking open
the ground and digging a trench.

Reference Documentation

Document Number Title
6.1.3 Project Description
6.1.24 Hydrology, Hydrogeology and Flood Risk
6.3.24.3 Flood Risk Assessment: Onshore Substation
8.1 Outline Code of Construction Practice
8.1.3 Outline Soil Management Plan
8.1.5 Outline Surface Water and Drainage Strategy

vii e:éI
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24.0 Flood Risk Assessment Onshore Export Cable

Corridor and 400kV Cables

24 1 Introduction

2411 Overview

1.

A Flood Risk Assessment (FRA) has been prepared for the proposed works to be
undertaken during the construction and operation of the onshore Export Cable Corridor
(ECC) and 400kV Cables for Outer Dowsing Offshore Wind (ODOW) ("the Project").

A full description of the works is provided in Volume 1, Chapter 3: Project Description

(document reference 6.1.3) of the Environmental Impact Assessment (EIA).

The Project is a proposed offshore windfarm located approximately 54km off the
Lincolnshire Coast, it is anticipated to generate renewable electricity equivalent to the

annual electricity consumption of over 1.6 million households.

The offshore cables will be brought ashore at the cable landfall at Wolla Bank, south of
Anderby Creek, north of the Wolla Bank Beach Car Park. The trenchless technique that
will be adopted at the landfall is by Horizontal Directional Drilling (HDD) which is a
proven technique. This method has been selected to avoid impacts on the coastal
features and habitat in the area, as well as the existing infrastructure, sea defence and
ornithological and ecological receptors. The HDD operations will be carried out from the
landfall site to the west of Roman Bank where ducts would be installed under the
intertidal and sea-defence zone by HDD; once complete, the offshore export cables will
be brought ashore and jointed to the onshore export cables at the Transition Joint Bays
(TJBs).

The TJB are covered once the joints are constructed and the land above is reinstated.
The covers above each TJB chamber will either be buried or set flush with the
surrounding ground level. Permanent access will be required at the TJB sites taken from

Roman Bank Road.

The onshore ECC will comprise up to four cable circuits, each made up of three electrical
cables, buried within trenches to a minimum depth of 1.2m. One or more fibre optic
cables will also be installed alongside each circuit. The maximum width of each cable
trench at the surface will be up to 5m, and a haul track will also be constructed along
much of the length of the onshore ECC to facilitate construction traffic movements. The
total width of the permanent corridor will be up to 60m, whilst the construction corridor

will be up to 80m to allow for construction plant movements and sub and topsoil storage.

1 e
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7.

Once constructed, the access covers for the link boxes (LBs) will also be visible at the
ground surface. These are used to house connections between the cable shielding,
joints for fibre optic cables and other auxiliary equipment. These access covers are likely

to be manhole type covers used for access during the operational phase.

The majority of trenches will be excavated using open cut techniques, however some
sections, at sensitive crossings, main roads, and significant watercourses will be crossed

using trenchless techniques, such as HDD.

Once the onshore ECC is constructed, there will be no development relating to the ECC

above ground and the infrastructure will be sealed and is considered water compatible.

24.1.2 Context and Site Location

10.

11.

12.

Cables will connect the turbines to the offshore substation platforms and then export the
power generated to shore by export cables. The offshore ECC will make landfall at Wolla
Bank, to the south of Anderby Creek where cables will be installed using trenchless
techniques to pass under the sand dunes and coastal wildlife sites to connect into the
TJB on agricultural land to the west of Roman Bank. From landfall, the ECC is proposed
to run south to the onshore substation (OnSS) at Surfleet Marsh and 400kV cables
running to the grid connection point at Weston Marsh. A site location plan is provided in
Figure 24.2.1.

The onshore study area for Hydrology, Hydrogeology and Flood Risk is defined by the
draft Order Limits, this has been split into a number of segments which describe the

significant local features along the ECC.

The ECC segments from landfall to Weston Marsh are shown in Figure 24.2.1 and listed

below:

e ECC 1: Landfall to A52 - Hogsthorpe;

o ECC 2: A52 - Hogsthorpe to Marsh Lane;

e ECC 3: Marsh Lane to A158 - Skegness Road;

e ECC 4: A158 - Skegness Road to Low Road;

e ECC 5: Low Road to Steeping River;

o ECC 6: Steeping River to Fodder Dike Bank/Fen Bank;
e ECC 7: Fodder Dike Bank/Fen Bank to Broadgate;

o ECC 8: Broadgate to Ings Drove;

e ECC 9: Ings Drove to Church End Lane;

e ECC 10: Church End Lane to The Haven;
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e ECC 11: The Haven to Marsh Road;
e ECC 12: Marsh Road to Fosdyke Bridge;
e ECC 13: Fosdyke Bridge to Surfleet Marsh OnSS/Marsh Drove; and

e ECC 14: Surfleet Marsh OnSS/Marsh Drove to Weston Marsh NG Substation, within
the Connection Area.

13. A separate FRA for the OnSS is provided as document reference 6.3.24.3).



375000

370000

365000

550000

555000
|

560000

il “ggl(:onege 7 Asserby f e A & Rl /
/ sserby &

ThareslharpL : a Turn gF 5=, ! v B

. \ .

ak_i:l Heo

M'\"\ AR

< M ..II' ",
80,
\ fa_n‘ ks

)-’
;:?'F(I'larr&y 7
Bllsb\r Fleld\

2t/Em

Listoft

i

Wi |'l-'|||q;:.h -

=gh D

/i

<[ e Sloothbv?‘
| Ings

HBY ;'jg_na bertoft|
vy l

alf=a a

Howlet Ho o

kS %, Hopsa

4 J -
A | =g Fm
# k
& Abbey Fm

WE[IJCILIH‘IE

Brldge £ |_—,'_1Fm QA

Yo Wi
o

Hunger
Hitl,

sington End

Black Houss o=
Fi

. Suathor

inthiirpe L]

=
/
[
Wad je1seon
pueiBuy

2 3
I =t
x
I
o
=]
1.3

375000

370000

365000

Legend
[] Order Limits

Note:

—=—= Onshore Segment Break
—— Landfall Trenchless Works Area
I Transition Joint Bay Area

ECC FRA does not include an assessment of the
National Grid Substation within the Connection Area

B —l iy / / : &
Sarill e Mgy % e
INCO
urp Harth —~fn\.(‘_ _\‘{‘HlRE
Hykahags £ Iﬂﬂ:oln Horneastls Solaby
“'f'. >3 ?'\'Nfllflfllnl‘ ".\ .\‘unghwll ness
,.- Ay
//.
- Wells g
. neut-the-Sas h
THEWASH Sy

-i-.n:Larllon‘-':f' ==

{ Burnham
chhnrrlr_.' g Marke:

L

PXLU'UEId uoled0T BNS 0'¢120°Z1000 9GESG0\VH4\ABOI0IPAHUBWAES [BJUBWUOIIAUT 60 £Z0Z\BUMAMSBMA\SID\UOBL\BUISMOQ 18INO $HLD Z1L000\PIT SIUEHNSUOD 809 - 9GEG0\'d :Uied juanooq

L) Norfali Coa

Scale: 1:50,000

- e ,_[ ) Ders'lngnan r"‘“’"""r“
PR T
Coordinate System British National Gr|d
0 1 2 km

A3 Page Size

Environmental Statement

Site Location Plan

Figure 24.2.1.1

OUTER
DOWSING

OFFSHOREWIND

Date: 07/03/2024
Produced By: JRS
Revision: 0.1

3*SLR

© Crown copyright [and
database rights] (2024)

0100031673

550000

560000



365000

545000 550000 555000
N |\ g |Legend
g ( ! & .
POy %u:::v & t : 8 |[] Order Limits
/ Pliorer] s Uy —=—= Onshore Segment Break
LAy Jockhedg, ~~/ ‘P

\g _i‘ Marsh |

e Houd
F

~End flouse
| Fm

Emqu t Corner

2

EGNESS)

Thorpe
Fendykes

Bi?‘gs N

360000

355000

Hp

n/ ]

=
Small End

| Avenugd Fm
= q\—g ) 2
= - & il .
Manor Fn sounb PH
"I'ml i of
fonbs
A Cemy

I ExC— Abbey/

ey

F;,_i_skr

B
i
I
i
Y
7
L= A
D
R W
Yo
v A
ey Fen|

gcoy |
ood

==
E, foocfis

Skirgare
H

o

L ECCT

w@round|—

1]

i
Cross
Clough

et
pFriskney
a

ﬁBrﬂ‘a
Hall :

i, ‘.
T

L

ECC6 %mg

W?ﬁle_gt Toftd,

Toft House
“ Fm

. !WH§° el

& Thorpe St Peter

Pritnrose
Fm

.. Sch

50

Crown Fm )

arsh

un-NJ‘-"

\ﬁ@!ﬁalnﬂeet
ALl Saints (bl .

HAVENHDUSE 3=
s \\ STA

SR

FKitchen's

360000

rsh Farm

East

ainfl

leet Sand

Note:
ECC FRA does not include an assessment of the
National Grid Substation within the Connection Area

T

sl:lwmth

W \R‘lfpinqa ¢

Donington \gv

~itgy 7 / 4 5 2
P o QETE ",. e g m[
1 = Riorg,
LINCODNSHIRE (N ™ %\
ﬂ:oln " Horneastls Solishy N
u\'adrlurlqml‘ ;\'unghnll y wls
Y
1) He—he-ﬂrghar el g
| Tattershall | 4l
{ £
Ruskington ™%,
Sleaford - -
LAl . ana 4 THE WASH —
) A e Hunstanton £ A
; 7 o FEIE I "urnh.am " Nortoti
7 Feacham/ 9 Markee

[Tt

| ingham  Fakenham
pDemlng ham -

PXWUe|d UolEd0T 8IS 0112021000 9SES0\WH\ABOI0IPAHJUSWSIBIS [ejuswUOIIAUT 60 £Z0Z\BUNAMSBMA\SID\UIBL\BUISMOQ JBINO #H LD Z1000\PYT SIUBYNSUOD 8E0D - 9GS0\ Uied Juswndoq

paly [laBueg

355000

Coordinate System British National Grid

0

1
L 1

2 km
|

Scale: 1:50,000

A3 Page Size

DANGER AREA

0N

East Toft,

Mud & |Sand

Environmental Statement

Site Location Plan

Figure 24.2.1.2

OUTER

DOWSING

OFFSHOREWIND

F-v.

Date: 07/03/2024
Produced By: JRS
Revision: 0.1

3*SLR

© Crown copyright [and
database rights] (2024)
0100031673

555000



535000 540000 545000
| 1 1
==l - k- \ y 3 - 1 W GI"O'..II‘\FI F’ \ Frn
! R Y D) A ( ' AN R
! Sibsey Star Fm - M - e \ ECC 7 Sigtcft Fm T, . Legend
= ‘Fen Sidel A < A \ -C Bre, 4N o
; < ie‘l"'ea'?e &\ : \ W NP AN AN [] Order Limits
I & \ immonside 3 i \ 1] - S0 %y AastToft
- 1 | N A S 5o [\ : _ . <<f ¢ Fm —=—m= Onshore Segment Break
b=t iy \ - 8 AP () A\ The' Wrangle ™.}, /Y Judagate
. & [ P, e 0l L2 | D \Ln Grange, Lowgate o8> & AN
= I 2 ffm== =] W & N \Ei\ "\“\-"“.
I s X i N
w) "

.
L

almdercllp 5 \
Sl | windmil .
“ L ¥ " Pl Sibsey®

Y ‘.E;b L\I‘. ) i&#l | 2 New
-k g - Fm \ a
‘ \Je.ﬁf P v\
= '1 kY S e - 1 =2 | —
. P A28 Wrapgle

el

- )

350000

345000

PXWUe|d UolEd0T 8IS 0112021000 9SES0\WH\ABOI0IPAHJUSWSIBIS [ejuswUOIIAUT 60 £Z0Z\BUNAMSBMA\SID\UIBL\BUISMOQ JBINO #H LD Z1000\PYT SIUBYNSUOD 8E0D - 9GS0\ Uied Juswndoq

/! > Joy HUY b
o — ! gt
% y QW{\@QIE HaLI“v@f
§ | : a _.f‘m e, 8
. i S P4 @
Ly ™
I,
NS ;
uiton f:a;mf”\% e
o 1 W T
Heronshaw ¥ Hurn's End%"‘o‘-
\ . ‘ Resr
it A = \
/' Orchard Fmig{LC £ 7 Wrangle Flats MS:?,:‘
Sfone Bridge Fm : _.j-"' .
! A i 2
i Ings Fmgy.  AE
Y /
P — i
Ny Wks [
fo Levermp |
CfE5 Hidyke / 2
[
N
A
;\ Basto:_Long Hgdges Levert;‘_mh \,.'
‘n\T_Jmﬂfqﬂ_‘i‘ﬁ-tz ~ Lucasgate™s= /
‘-&a-{f —— =
! ™
/
Note:
ECC FRA does not include an assessment of the
National Grid Substation within the Connection Area
S | -
O 8 L ~ityy iy / ‘. : & .
"""""" g Saxilly T R e (). S 7 :
o S A LINCONISHIRE (S ™" |
g Mofth 3 \ L \
| Hyhahag £ Finicoln ™. Homncastls Solaby \
(= S & Waddington™,  Wosliha
B £ - \a o sngarfw_llﬁ;. - nass
{#5 Wavenbylk \Mesheringham o /" M
& % LS ::Er._.": y 'ﬁﬁ amhall ¥ / /_,-’
Ruskingto y < Brancaster
Raskg g W el sk
) N ‘ L% { B e THEWASH TRt P
E| . N e | % Heeklagtor = Hunstanton g B AEE '.'_*-TI_
it g : I 2 o Burhan® Worfalk Caas
7\':1( L \\\ IN 1 t I‘Nthnrrlr}llﬂl Warker
j& P N\ e = Lroriingion \gv ; 1 Darsingham Fakenham
E ¢ > Bar Sand M Fippingale \ siokesch @ [
\Y7 ar San sterwinth B | o o ) !
:,_ { lIT:‘I ﬁx 1B 4 M a?-‘féf.g g

Coordinate System: British National Grid
0 1 2 km

T I_ T T T T T Y Y |

Roger Sand Scale: 1:50,000

. Fishtoftf

A3 Page Size

N |
N D Woad Fm

Environmental Statement

Site Location Plan

Toft Sand ;
ala a5 46 47 48 Figure 24.2.1.3

340000

.oy | OUTER
e g DOWSING
. QOFFSHORE WIND

Date: 07/03/2024 © Crown copyright [and
database rights] (2024)

Produced By: JRS ;: b 0100031673
Revision: 0.1 S L R

Gat Sand

' T
535000 540000 545000



340000

T 17
! dzg e

7
3743

OSTON:DISTRICT:

540000

340000

Legend

[] Order Limits
—=—m= Onshore Segment Break
[ Onshore Substation (OnSS) Footprint

ﬂ\m bl
Fr Etpn ke
9 .

Phalics | Limeires Fm | T o ) D i =, A | S 63 i BX¥ Connection Area

. Area not Included in Export Cable
Corridor Flood Risk Assessment

&

Y. L L
3¢ Skeldyke

R ““
.

Herring
Hill

Yol core
T‘?e-_‘(\iat.g‘._

J

3z
arkirk

/Q

335000

o )
1/ — - - oodlands "2
;\ =4

‘

335000

1 . 7 .. L
-. & ' h A “ f Sk
Syt J L __;m__ A | / ) . :
e [~ Lt P - (M u
Nigtofis y o~ & s )
Fm 3% N A ) by o i

PXWUe|d UolEd0T 8IS 0112021000 9SES0\WH\ABOI0IPAHJUSWSIBIS [ejuswUOIIAUT 60 £Z0Z\BUNAMSBMA\SID\UIBL\BUISMOQ JBINO #H LD Z1000\PYT SIUBYNSUOD 8E0D - 9GS0\ Uied Juswndoq

Dowdyke Py = AR | \ S & i ; P Note: _
G’.?%?"é%"'z‘“ I & ; : : EY Q ECC FRA does not include an assessment of the
=y Y ’ ' i) A National Grid Substation within the Connection Area
A y - ! Je > Laadsnhall Fm -
s Fm > ’ = - - \ - % ™ I ™
<5 > o = X ==£= , fo LR o ‘, y ‘-’,‘j_"
=l s s i s . T e - Willo {(\Trae : T o\ g Sl el (L o
- o ._q.;'.x A B A i il i Ha W\— / 1 e 5 " LINCO HIRE gb-fn & 4l
= /7 4 E S - . ) 3| Wkohadh 5 Lineeln . Hamesstls Solaby A\
:r . ._)lr ? I-n\'adﬂlrlf]lnn ~ \ n"““sll,h"”__: > C nass
\ Mavenby k| \Metheringham ja S M5
i/ A G i p
Ay ) Hn Vi
{ Ruskingto o Brancaster
X Futbech P o s o Foad e e
N, 2 e ol R PO ;Lf.u:ﬂl'
p = . . . ‘!__ ) 5 A 2;5_!1 A Heckingtor t "'-"‘La"“’"fgf' = Eu”:"’ha:" Norfalk Coas
{; ra = ) o e g I 2= | kmd‘mrnr_.'c] Marke:
- 7 ‘-._‘ e il T S » o 4 | Lonington zv o i 1 Darsingnzm Fakenham
\,;—-» 58 S lph T e, N, mibpingare \\ % “3F P
P g =7 s-Holbeact ¢ | sterwirth x e A\
7 g Sty Marks” == { b .r\ L B e TN Sk A
: \ /\ Coordinate System: British National Grid

32 /) 34 3@ 7\ S ’ 0 1 2 km

‘H:-:.;-_m_t‘
I T N T T N T I |

330000

Scale: 1:50,000

330000

A3 Page Size

Environmental Statement

Site Location Plan

Figure 24.2.1.4

OUTER
DOWSING

OFFSHOREWIND

Date: 07/03/2024 © Crown copyright [and
database rights] (2024)

Clotigh, LT © : : / T e T H . 1 Produced By: JRS .
= shyics | g \ e Y e:r 0100031673
“y{fbﬁ_\\-ﬂ . VAL D y ) : / e Revision: 0.1 S L R

535000 540000



GoBe Consultants Ltd
Appendix 24.2 Flood Risk Assessment Onshore Export Cable Corridor 19 September 2024SLR Project No.:
and 400kV Cables 410.V05356.00013

24.1.3 Background and Aims

14. The aim of the FRA is to outline the potential for the onshore ECC to be impacted by
flooding, the impacts of the works associated with establishing the onshore ECC on
flooding, and the proposed measures which could be incorporated to mitigate any
identified risk. The report has been produced in accordance with the National Planning
Policy Framework (NPPF) (Ministry of Housing, Communities & Local Government, 2023
and its associated Planning Practice Guidance (PPG) for Flood Risk and Coastal
Change (Ministry of Housing, Communities and Local Government, 2022), in addition to
Paragraph 5.8.13 — 5.8.23 of the NPS EN-1 (DESNZ, 2023). Current best practice
documents relating to assessment of flood risk published by the British Standards
Institution BS8533 (BSI, 2017) has also been taken into account.

2414 Data Sources Considered
15. In assessing the flood risk to the onshore ECC, the following data sources have been

reviewed:

o ODOW Scoping Report;

o ODOW Preliminary Environmental Information Report (PEIR) and associated
consultee responses;

e Mapping published on the Environment Agency (EA) website:
o Risk of Flooding from Rivers and Sea:
¢ Flood Map for Planning (EA, 2023a); and
e Long Term Flood Risk Information (EA, 2023b).
o Risk of Flooding from Reservoirs:
e Environment Agency Long Term Flood Risk Information (EA, 2023b).
o Risk of Flooding from Surface Water:
o Environment Agency Long Term Flood Risk Information (EA, 2023b).

e British Geological Survey (BGS, accessed October 2023) mapping for details of
superficial and bedrock geology,

¢ Cranfield Soil and Agrifood Institute (Cranfield University, accessed October 2023)
Soilscapes map viewer for soil information, http://www.landis.org.uk/soilscapes/;

o East Coast and Wash - 2018 Coastal Flood Boundary (CFB) Dataset (Environment
Agency, 2021);

e East Lindsey Strategic Flood Risk Assessment, March 2017 (East Lindsey District
Council, 2017);

e South East Lincolnshire Strategic Flood Risk Assessment, March 2017 (South East
Lincolnshire Joint Strategic Planning Committee, 2017); and
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e Department of Food and Rural Affairs (DEFRA)'s 'MAGIC' website (DEFRA, 2023).

2415 Climate Change
16. The NPPF and NPS EN-1 requires that flood risk is considered over the lifetime of the
onshore ECC and, therefore, consideration must be given to the potential impacts of

climate change.

17. In February 2016 the Environment Agency published updated guidance on the impacts
of climate change on flood risk in the UK to support NPPF. This was most recently
updated in May 2022 (EA, 2022) and advice sets out that peak rainfall intensity, sea
level, peak river flow, offshore wind speed, and extreme wave heights are all expected to
increase in the future as a result of climate change. Consideration of the changes to
these parameters should use the allowances outlined in Table 24.1, Table 24.2, and

Table 24.3 based on the anticipated lifetime of the onshore ECC.

18. The guidance regarding climate change acknowledges that there is considerable
uncertainty regarding the absolute level of change that is likely to occur. Therefore, the
guidance provides estimates of the expected changes based upon different emissions

scenarios over a number of different epochs.

19. Allowances in relation to offshore wind speed and extreme wave height are relevant to
sites situated on the open coast. The Environment Agency coastal model data includes
results from scenarios which include allowances for climate change. The modelling
includes consideration of coastal flood defences (overtopping) and scenarios where

coastal flood defences are breached.

24.1.5.1 Anticipated Lifetime of Development

20. The PPG to the NPPF classifies land uses into five categories. Ultilities infrastructure
such as these works is classified as 'Essential Infrastructure'. The onshore ECC is to be
designed for a 35-year design life. It is anticipated that the Project will be operational by
2030, therefore it is anticipated the Project will be operational up to 2065. This falls within
the 2050s epoch (2040 to 2069), when considering climate change allowances for river

flow and sea level rise, and the 2070s epoch (2061 to 2125) for peak rainfall intensity.

24.1.5.2 Peak River Flow

21. The Environment Agency climate change guidance states that, for Essential
Infrastructure within Flood Zones 2 or 3a and 3b, the ‘Higher Central’ allowance should
be considered. The onshore ECC spans across two management catchments: Witham

Management Catchment and Well and Management Catchment. As indicated by Table
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24 1 below, the Higher Central allowance equates to 15% and 10% increases in peak
river flow for respective catchments by the 2050s epoch based on the 35-year design

life.

Table 24.1 Peak River Flow Climate Change Allowances

Management Allowance 2020s PAVSIUS PAVSIUS
Catchment Category (2015 t0 2039) (2040 to 2069) (2070 to 2125)

Central 9% 8% 21%

Witham Management . o 2 o
Catchment Higher Central 14% 15% 32%
Upper End 27% 32% 57%
Central 5% 4% 17%
Welland Management | ;0 congral 10% 10% 28%

Catchment

Upper End 22% 26% 53%

24.1.5.3 Peak Rainfall Intensity

22. For peak rainfall intensity the PPG guidance states that flood risk assessments for
'Essential Infrastructure' Projects with a 35-year design life, the Central Allowance for the
2070's epoch (2061 to 2125) for both the 3.3% AEP storm event and 1% AEP storm
event should be used. As shaded shown in Table 24.2, for both the Welland
Management Catchment and Witham Management Catchment, this equates to a 25%
uplift for both the 3.3% AEP and 1% AEP events.

Table 24.2 Peak Rainfall Intensity Climate Change Allowances

M t Annual All 2050s 2070s
c:a:tia;";i': Exceedance C a(:\évga :rc;e (2022 to (2061 to
Probability (%) 2060) 2125)
33 Upper End 35% 35%
Witham ' Central 20% 25%
Management
Catchment ) Upper End 40% 40%
Central 20% 25%
33 Upper End 35% 35%
Welland ' Central 20% 25%
Management
Catchment ] Upper End 40% 40%
Central 20% 25%

24.1.5.4 Sea Level Rise
23. Climate change allowances guidance (EA, 2022) states that the predicted cumulative
sea level rise for both the Higher Central and Upper End allowance should be assessed,

calculated based upon the expected lifetime of the Project. Table 24.3 below details the
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predicted sea level rise in mm per year for the Anglian region, with the cumulative

amount for each respective epoch in brackets.

Table 24.3 Sea Level Allowances for the Anglian River Basin District per year (Epoch
Total in Brackets)

River 2000 to 2036 to 2066 to eEte G
gi:tsr'i';t Allowance | 5035 (mm) 2065 (mm) = 2095 (mm) 2125 (mm) R'23$2250(0n?)t°
Higher 5.8 8.7 116 13 120
Central (203) (261) (348) (390) '
Anglian
Upper 7 113 15.8 18.1 60
End (245) (339) (474) (543) '

24. Using a baseline year of 2018, and based upon a Project lifetime of up to 2065, the

predicted total cumulative sea level rise for the Upper End scenario using Table 24.3 is
458mm.

24.1.5.5 H++ Sea Level Allowances

25. Climate change allowances guidance (EA, 2022) states that for a Nationally Significant

Infrastructure Project (NSIP), the H++ climate change allowances should also be used

as the credible maximum climate change scenario. It is advised that the H++ climate

change allowances should be applied as a sensitivity test to help assess how sensitive

the Project is to changes in the climate for different future scenarios to ensure that the

Project can be adapted to large-scale climate change over its lifetime.
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24.2 Baseline Context

24.21 Local Hydrology
26. Six Environment Agency Main Rivers (EA, 2023c) are present across or around the onshore

ECC, and are listed below:

o Willoughby High Drain;

e The Lymn;

e Wainfleet Relief Channel;
e Steeping River;

e The Haven (Witham); and

e River Welland.

27. Several ordinary watercourses also flow across the onshore ECC serving as tributaries to the
Main Rivers. There are also numerous Internal Drainage board (IDB) owned or maintained

drains within the onshore ECC

28. The Environment Agency’s Water Framework Directive (WFD) surface water Operational
Catchments (EA, 2021) have been used to identify the surface water drainage catchments within
this FRA.

29. The onshore ECC is located within the following four surface water Operational Catchments,

which are also shown on Figure 24.2.2 below.

e Steeping and Eaus;
e Fens East and West;
e South Forty Foot Drain; and

e Welland Lower.
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24.2.1.1 Steeping and Eaus
30. The Steeping and Eaus Operational Catchment is a predominately rural catchment with small
settlements. The catchment is predominately underlain by chalk bedrock geology, from which a

number of chalk streams rise.
31. The Main Rivers within this Operational Catchment that cross the onshore ECC are:

o Willoughby High Drain;
¢ Wainfleet Haven;
e Steeping River; and
e The Lymn.
32. There are also numerous ordinary watercourses and IDB maintained drains within this
Operational Catchment. The IDB drains within this Operational Catchment are operated and

maintained by Lindsey Marsh IDB.

24.2.1.2 Fens East and West

33. The Fens East and West Operational Catchment includes the significant ordinary watercourses
of West Fen Catchwater, Maud Foster Drain, and the Witham Drains. There are no Main Rivers
located within this Operational Catchment. The north of the catchment uses the East and West
Fen Catchment Drains, which intercept water from higher ground before discharging into the
Haven at Boston. The Witham Drains discharge surface water runoff from the low-lying fenland
areas and supply water for irrigation in summer months. These drains are operated and
maintained by the Witham Fourth District IDB.

34. In addition to the above, there are numerous other ordinary watercourses and IDB maintained

drains within this Operational Catchment.

24.2.1.3 South Forty Foot Drain

35. The South Forty Foot Drain Operational Catchment is predominately agricultural, with small
settlements and drains the fenland areas of South Lincolnshire to the southwest of Boston. The
South Forty Foot Drain is an ordinary watercourse which discharges into the Witham Haven in
Boston via the Black Sluice pumping station. These drains and pumping station are operated
and maintained by the Black Sluice IDB There are no Main Rivers within this Operational

Catchment.

36. There are numerous other ordinary watercourses and IDB maintained drains within this
Operational Catchment.

3
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24.2.1.4 Lower Welland

37. The Lower Welland Operational Catchment starts to the south of Stamford, collecting urban run-

off from Peterborough before ultimately draining to the River Welland, an Environment Agency

Main River which runs across the Fens to Spalding, where the watercourse becomes tidal. The

River Welland discharges into the North Sea via The Wash. It is an important source of water for

agricultural use and is used to feed numerous IDB drains, which supply agricultural water to the

arable and horticultural industries. The River Welland is the only Main River within this

catchment. The IDB drains within this Operational Catchment are operated and maintained by
the Welland and Deepings IDB and South Holland IDB (also the North Level IDB, but not in the
area affected by the ECC).

24.2.2

Geology

38. A review of BGS mapping (BGS, 2023) for the area, as shown on Figure 24.2.3 and Figure

24.2.4 below shows the geology to be as follows across the onshore ECC:

e Superficial Deposits:

O

O

Tidal Flat Deposits - clay and silt; and
Devensian Till - diamicton.

e Bedrock Geology:

O

O

O

Burnham Chalk Formation - chalk;
Welton Chalk Formation - chalk;
Ferriby Chalk Formation - chalk;
Carstone Formation - sandstone;

Claxby Ironstone Formation, Tealby Formation and Roach Formation (undifferentiated) -
mudstone and limestone interbedded;

Spilsby Sandstone Formation - sandstone;
Kimmeridge Clay Formation - mudstone;

Ampthill Clay Formation - mudstone;

West Walton Formation - mudstone and siltstone; and

Oxford Clay Formation - mudstone.

39. Soilscapes (DEFRA, 2023) data indicates that the onshore ECC covers three categories which

are as follows:

e Soilscape 21: ‘Loamy and clayey soils of coastal flats with naturally high groundwater, with a
loamy and clayey texture’. Drainage is classified as being 'naturally wet' and drains to local
groundwater;

3
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e Soilscape 18: ‘Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey
soils, with loamy and clayey texture’. Drainage is noted as being impeded, with grassland
and arable and some woodland landcover; this drains to the stream network; and

e Soilscape 23: ‘Loamy and sandy soils with naturally high groundwater and a peaty surface’.
Drainage is classified as being 'naturally wet' and drains to local shallow groundwater.

40. The loamy and clayey soils of the Soilscape 21 group covers the majority of the onshore ECC
with some localised areas of the more slowly permeable and seasonally wet soils of the
Soilscape 18 group present to the north of the onshore ECC at Mumby and Hogsthorpe. An
area of loamy and sandy soils of the Soilscape 23 group is also present to the southwest of
Wainfleet All Saints.

3
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GoBe Consultants Ltd
Appendix 24.2 Flood Risk Assessment Onshore Export Cable Corridor and 400kV 19 September 2024SLR Project
Cables No.: 410.V05356.00013

24.2.3 Hydrogeology

24.2.3.1 Superficial Deposits

41. The superficial deposits across the majority of the onshore ECC are identified as Tidal Flat
Deposits (clay and silt). This geology is designated as Unproductive aquifer, which is largely
unable to provide useable water supplies and is unlikely to have surface water and wetland

ecosystems dependent on them.

42. There are small, localised areas of Devensian Till (diamicton) along the onshore ECC route.
These deposits are designated as Secondary (undifferentiated) aquifers. Secondary A aquifers
comprise permeable layers that can support local water supplies and may form an important

source of base flow to rivers.

24.2.3.2 Bedrock

43. The chalk bedrock geology (Burnham Chalk Formation, Welton Chalk Formation and Ferriby
Chalk Formation) and Carstone Formation (sandstone) underlying the northern part of the
onshore ECC are designated as Principal aquifers. Principal aquifers are layers of rock or drift
deposits that have high intergranular and/or fracture permeability, meaning they usually provide
a high level of water storage and transmission. They may support water supply and/or river base

flow on a strategic scale.

44. The Claxby Ironstone Formation, Tealby Formation and Roach Formation (mudstone and
limestone interbedded) located south of the Principal aquifer and are designated as a
Secondary B aquifer. Secondary B aquifers are mainly lower permeability layers that may store
and yield limited amounts of groundwater through characteristics like thin cracks (called fissures)
and openings or eroded layers. The Spilsby Sandstone Formation (sandstone) located south of

the Secondary B aquifer is also designated as a Principal aquifer.

45. The remaining bedrock geology underlying the onshore ECC consists of mudstone and siltstone
and are designated as Unproductive aquifers which are largely unable to provide useable water

supplies and are unlikely to have surface water and wetland ecosystems dependent on them.

24.2.3.3 Source Protection Zones

46. Segments ECC 1 - 3 of the onshore ECC route, along with the northernmost part of segment
ECC 4 are located within Zone 3 of a Source Protection Zone (SPZ), as shown below in Figure
24.2.5. Zone 3 of a SPZ is the area around a supply source within which all the groundwater

ends up at the abstraction point, however the time taken for groundwater to reach the

3
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abstraction point could exceed 400-days. There is also a small area of Zone 3 SPZ, which cuts
through Wainfleet All Saints, which falls within segment ECC 5.

47. The remainder of the ECC route, from the south of Wainfleet St Mary to the OnSS located at
Surfleet Marsh and National Grid substation located at Weston Marsh, is not located within a
SPZ.

3
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24.3 Planning Policy & Guidance
48. The ECC, as part of the wider ODOW Project, will be subject to a Development Consent Order
(DCO).

24.31 Flood Zone Classification
49. The definition of Environment Agency flood zones is provided in PPG Table 1: Flood Zones:
e Zone 1 - Low Probability (Flood Zone 1) is defined as land which could be at risk of flooding

from fluvial or tidal flood events with less than 0.1% annual probability of occurrence (1 in
1,000-year) i.e., considered to be at ‘low probability’ of flooding.

e Zone 2 - Medium Probability (Flood Zone 2) is defined as land which could be at risk of
flooding with an annual probability of occurrence between 1% (1:100 year) and 0.1%
(1:1,000 year) from fluvial sources and between 0.5% (1:200 year) and 0.1% (1:1,000 year)
from tidal sources i.e., considered to be at ‘medium probability’ of flooding.

e Zone 3a - High Probability (Flood Zone 3a) is defined as land which could be at risk of
flooding with an annual probability of occurrence greater than 1% (1:100 year) from fluvial
sources and greater than 0.5% (1:200 year) from tidal sources i.e., considered to be at ‘high
probability’ of flooding.

e Zone 3b - Functional Floodplain (Flood Zone 3b) This zone comprises land where water
from rivers or the sea has to flow or be stored in times of flood. The identification of
functional floodplain should take account of local circumstances and not be defined solely on
rigid probability parameters. Functional floodplain will normally comprise:

o land having a 3.3% or greater annual probability of flooding, with any existing flood risk
management infrastructure operating effectively; or

o 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).

50. In assessing the boundary between Flood Zones 1, 2 and 3, the protection afforded by any flood
defence structures, and other local circumstances, is not considered by the Environment

Agency.

51. The Environment Agency’s Flood Map for Planning is included below as Figure 24.2.6. This
mapping indicates that the majority of the ECC route is located within Flood Zone 3a, with some
small, localised areas of Flood Zone 2. The onshore ECC is afforded the protection offered by
formal Environment Agency flood defences along the Main Rivers and Lincolnshire coastline
and it is therefore considered that no part of the onshore ECC or 400kV cable corridor lies within

Flood Zone 3b. These flood defences are discussed further in Section 24.4.7.

24.3.2 National Planning Policy
52. The report has been produced in accordance with the National Planning Policy Framework
(NPPF) (Ministry of Housing, Communities & Local Government, 2023 and its associated

Planning Practice Guidance (PPG) for Flood Risk and Coastal Change (Ministry of Housing,

3
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Communities and Local Government, 2022). In addition, Paragraph 5.8.13 — 5.8.23 of the NPS
EN-1 (DESNZ, 2023) has also been taken into account.

24.3.2.1 Sequential Test
53. In accordance with the NPPF, the Sequential Test is a requirement for all development
proposed to be located within Flood Zones 2 and 3 or is at risk of other sources of flooding such

as pluvial flooding. The aim of the Sequential Test, as set-out by the NPPF, 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 proposed development in areas with a lower risk of flooding.”

54. As the Project is located in Flood Zone 3a and is potentially at risk of flooding from other

sources, the Sequential Test will be required.

55. The Sequential Test is considered further in Section 24.6.1.

24.3.2.2 Exception Test
56. The aim of the Exception Test is to require evidence for how flood risk will be managed on a
development site, ensuring that the development remains safe throughout its lifetime while also

ensuring that flood risk is not increased elsewhere.

57. The NPPF details which development types, based upon their vulnerability category, are
appropriate within each respective flood zone and whether the Exception Test is required, as
shown by Table 24 .4.

58. As the majority of the onshore ECC is located within Flood Zone 2 and 3a, and the Project falls
under the ‘Essential Infrastructure’ category in terms of vulnerability, the Exception Test is

therefore required.

3
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Table 24.4 Flood Risk Vulnerability and Flood Zone ‘Incompatibility’

Flood Risk

Vulnerability
Classification

Essential
Infrastructure

Water
Compatible

Highly
Vulnerable

More
Vulnerable

Less
Vulnerable

Zone 1 v v v v v
Exception
()
5 Zone 2 v v Test Required v v
N
8
ke] Exception Test Exception
t
b Zone 3a Required v X Test Required v
Zone 3b .
Functional Exclz?eptlo_n Test v X X X
. equired
Floodplain

remain operational and safe for users in times of flood;
result in no net loss of floodplain storage;
not impede water flows and not increase flood risk elsewhere.

59. The Exception Test is considered further in Section 24.6.2.

21

fIn Flood Zone 3a essential infrastructure should be designed and constructed to remain operational and safe in
times of flood
*In Flood Zone 3b (functional floodplain) essential infrastructure that has passed the Exception Test, and water-
compatible uses, should be designed and constructed to:
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and 400kV Cables No.: 410.V05356.00013

24.4 Potential Sources of Flooding

60. A screening study has been completed to identify whether there are any potential
sources of flooding along the onshore ECC which may warrant further consideration. If
required, any potential significant flooding issues identified in the screening study are

then considered in subsequent sections of this assessment.
61. There are a number of potential sources of flooding and these include:

¢ Flooding from rivers or fluvial flooding;

¢ Flooding from the sea or tidal flooding;

¢ Flooding from surface water or overland flow;

¢ Flooding from groundwater;

¢ Flooding from sewers;

¢ Flooding from reservoirs, canals, and other artificial sources; and

e Flooding from infrastructure failure.

24.41 Flooding from Rivers or Fluvial Flooding

62. An excerpt of the Environment Agency Flood Map for Planning (EA, 2023a) is displayed
in Figure 24.2.6 above. This shows that the majority of the onshore ECC is located within
Flood Zone 3, defined as land which has a 1 in 100 chance or greater of flooding each
year from rivers (1% AEP). As discussed in Section 24.3.1, it is not considered that any
part of the Site lies within Flood Zone 3b due to the Site being afforded protection by
flood defences. The site is therefore considered to lie within Flood Zone1, Flood Zone 2
and Flood Zone 3a. There are numerous Main Rivers and ordinary watercourses that
could pose a localised fluvial risk to the onshore ECC. However, due to the proximity of
the onshore ECC to the coast, it is noted that the majority of these watercourses will be

tidally influenced.

24.4.2 Flooding from the Sea or Tidal Flooding

63. An extract of the Environment Agency Flood Map for Planning (Environment Agency,
2023a) is provided in Figure 24.2.6 above. This shows that the onshore ECC is primarily
located within Flood Zone 3, defined as land which has a 1 in 200 chance or greater
chance of flooding each year from tidal sources (0.5% AEP). This is associated with the
Lincolnshire coastline located to the east of the onshore ECC. As discussed in Section
24.3.1, it is not considered that any part of the Site lies within Flood Zone 3b due to the

Site being afforded protection by flood defences.
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64.

65.

66.

67.

68.

Several flood defences are present in the vicinity of the onshore ECC offering protection.
These include sea walls, groynes, embankments, dunes, engineered high ground, and
natural high ground. The coastal defences offer protection against tidal flooding to most
of the land behind these features, therefore the majority of the onshore ECC which lies
west of the coastal defences is considered to be within the defended tidal floodplain. The
standard of protection of tidal defences in this area vary between 1 in 100 chance (1%
AEP) to 1 in 200 chance (0.5% AEP).

Cables within the onshore ECC will be buried, and thus it is expected that construction,
operation, and maintenance, of the cables along the onshore ECC will not increase, nor
be affected by incidences of tidal flooding should the defences be breached during the
operational phase of the project. During the operational phase, the TJB will not be
permanently raised and therefore will not increase or be affected by incidences of
flooding during a breach of defences. The drill site at the TJB will be temporarily bunded
during construction to protect against the residual risk of water ingress during drilling and
duct installation activities. The installation methodology will also include measures to
reduce the risk of frac-outs during construction and for the permanent sealing of the
ducts. There will be no change to local surface water hydrology. This is detailed further in

Volume 1, Chapter 3: Project Description (document reference 6.1.3).

A temporary noise bund (up to 4m high) will be located between the landfall works site
and Roman Bank to provide noise attenuation to mitigate potential disturbance to
ornithological receptors at Anderby Marsh Local Nature Reserve (LNR). It is recognised
that large stockpiles of materials could block overland flow and result in changes to local
surface water hydrology. The noise bund will be formed from soil that is stripped from the
working area of the landfall site and as such will be covered under the Outline Soil
Management Plan (SMP) (document reference 8.1.3), which forms part of the CoCP
(document reference 8.1). In order to clarify the potential impact of the temporary noise
bund at landfall on flooding hydraulic modelling has been undertaken and submitted as
part of a Noise Bund Hydraulic Modelling Report (document reference 15.7, version 1)).
The results of the noise bund hydraulic modelling are discussed further within Section
24.5.1.3.

Manhole access to Link Boxes along the onshore ECC route will also be provided. The

inspection covers will be installed at ground level.

Breaching or failure of flood defences is considered to be a residual risk to the onshore

ECC and should be considered for the construction phase (Section 24.7.1).
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69.

70.

71.

As stated above, the tidal defences are constructed to provide protection from the 0.5%
AEP tidal event. It is reasonable to determine that flooding from tidal sources will not
impact construction activity unless there is an extreme event or if defences were to fail.
The existing residual risk due to the potential failure of these flood defences will be

considered in Section 24.4.7.

There would be a potential risk of tidal flooding to activities carried out on the beach, on
the seaward side of coastal defences at landfall during the construction phase. However,
the installation of cables under the sea defences and intertidal area will be carried out by
HDD from the TJB site landward of the defences and no work on the beach is planned.

Therefore, there are no activities seaward of the defences that could be affected.

The residual risk of flooding from tidal sources is considered further in Section 24.4.7.

2443 Flooding from Surface Water or Overland Flow

72.

73.

74.

75.

76.

Surface water modelling has been undertaken by the Environment Agency to predict the
likely extents, depths and velocities of surface water flooding at a given location across
three rainfall events (3.33% AEP, 1% AEP and 0.1% AEP). An extract of the resulting

surface water flood map is reproduced in Figure 24.2.7 below.

The Environment Agency defines surface water flood risk categories as follows:

e Very Low: less than 1 in 1,000 annual probability (0.1% AEP) of flooding in any given
year,;

e Low: less than 1 in 100 annual probability (1% AEP) but greater than or equal to 1 in
1,000 annual probability (0.1% AEP) of flooding in any given year;

e Medium: between 1 in 100 annual probability (1% AEP) and 1 in 30 annual
probability (3.3% AEP) of flooding in any given year; and

e High: greater than 1 in 30 annual probability (3.3% AEP) of flooding in any given
year.

It should be noted that this information does not take into consideration, or include in
modelling, any land drainage or formal surface water drainage infrastructure installed

beneath the ground surface.

Figure 24.2.7 indicates that the majority of the onshore ECC is at very low (less than

0.1% AEP) risk of flooding from surface water.

Figure 24.2.7 also indicates areas of the onshore ECC at potential risk of inundation from
extreme rainfall are limited to small, isolated areas. The majority of risk ranging from
Medium (1% AEP) to High (3.3% AEP) appear to either be related to corridors of existing

ordinary watercourses, Main Rivers or IDB maintained drains, or is associated with small,
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77.

78.

79.

often isolated, areas of topographical low points that could theoretically hold water during
extreme events. These areas do not affect large areas of the onshore ECC and no
significant surface water flow pathways within the onshore ECC are identified, other than

existing mapped water features.

During the construction phase of the onshore ECC, open trench construction methods
will be used along the majority of the route, which will involve the temporary removal and
stacking of topsoil from the corridor and subsoil from trenches. This change of land
cover, potential need to temporarily divert smaller ditches and potential interception and
diversion of water, has the potential to affect pre-existing surface water drainage
patterns, with potentially more surface water being directed into the current drainage
networks. Management of this additional risk will be provided in the form of a surface
water drainage strategy for each section of construction, through liaison with the Lead
Local Flood Authority (LLFA) of Lincolnshire County Council and IDBs. An Outline
Surface Water Drainage Strategy document has been provided as part of the Code of
Construction Practice (CoCP) as document 8.1.5. The final surface water drainage
strategy will be prepared in the pre-construction phase and adhere to Sustainable

Drainage Systems (SuDS) principles.

As the cables, joint bays and TJB will be buried, and LB covers located at ground level, it
is not expected that the risk of surface water flooding will be heightened during the
operational lifetime of the onshore ECC. The maodification to land cover during the
Project construction phase will be re-set after the cable installation, thus the risk of
surface water flooding to the onshore ECC will remain as it is today, except for the
influence of climate change, due to the absence of changes to hydrological and

hydrogeological catchment characteristics.

Mitigation measures to prevent long term changes to surface water drainage are outlined
in Section 24.7.1. Taking this into consideration, the risk of flooding via this source will
not be a concern for the construction, operational and decommissioning phases of the

Project and as such is not considered further.
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24.44 Flooding from Groundwater

80.

81.

82.

83.

84.

As detailed in Section 24.2.3, the British Geological Survey (BGS, 2023) mapping
indicates that segments ECC 1 -3 and the north of ECC 4 of the onshore ECC is
underlain by chalk and sandstone bedrock deposits which are considered to have high

permeability and a high level of storage and water transmission.

The majority of the superficial deposits along the onshore ECC consist of Tidal Flat
Deposits which are considered to have low permeability. The Devensian Till Deposits are
considered to have variable permeability depending on their specific properties and
composition. The onshore ECC crosses areas of low-lying land particularly along
segments ECC 5 — 9, which are closer to the coastline and may have shallow

groundwater linked to the coast.

The BGS Groundwater Flooding Susceptibility mapping, accessed via data from
Envirocheck (November 2022 and March 2023), shows that the majority of the ECC lies

within an area not susceptible to groundwater flooding.

The effect that the onshore ECC will have on groundwater flooding once operational is
not considered to be significant due to all ground conditions being reinstated following
construction. However, it should be noted that perched groundwater may be present
within the superficial geology along the onshore ECC and this water may be encountered
during construction works. Cable construction mitigation measures outlined in Section
24.7 .1 will be implemented as part of a CoCP to manage activities and mitigate against

this risk for the construction phase.

The risk of flooding via this source will not be a concern for the operation and

decommissioning phase of the Project and as such is not considered further.

2445 Flooding from Sewers and Water Mains

85.

As outlined in Section 24.2, the majority of land crossed by the onshore ECC is
agricultural land and is unlikely to have significant formal sewerage infrastructure.
Utilities data acquired from Anglian Water indicates that there are various areas of the
route in which sewer and mains water utilities are present. Where sewer and mains
networks are present it is considered that failure or surcharge (blocked or collapsed
sewer or burst main) of the utility networks would result in the limited emergence of flood
water at the surface along the onshore ECC route, which would progress in accordance
with the topographic gradient and be infiltrated to ground or pass to local surface water

drainage features.
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86. The potential risk of flooding from this source is unlikely and any flooding would result in
localised flood extents that would be similar in nature to the surface water flood risk
discussed in Section 24.4.3. Due to the nature of the Project proposals and the unlikely
nature of this type of flooding, flooding from sewers in the vicinity of the onshore ECC is

not anticipated to have any impact during the life of the Project.

87. The risk of flooding from sewers is therefore concluded to be low and is not considered
further.

24.46 Flooding from Reservoirs, Canals, or other Artificial Sources
88. Environment Agency Flood mapping (EA, 2023) indicates that the majority of the

onshore ECC does not lie within an area at risk of flooding from reservoirs.

89. A small area along the onshore ECC within segment ECC 11, adjacent to Wyberton
Marsh Pumping Drain, is shown to lie within an area at risk of reservoir flooding during
both 'wet day' and 'dry day' scenarios. The ‘dry-day’ scenario predicts the flooding that
would occur if the failure occurred when rivers are at normal levels. The ‘wet day’
scenario predicts how much worse the flooding might be if a river is already experiencing
an extreme natural flood. This risk is thought to be associated with Wyberton Marsh
Pumping Station. Flooding from the risk of failure of pumping stations is considered
within Section 24.4.7 below.

90. There is also another small area of the onshore ECC, within segment ECC 9, which is
shown to lie within an area at risk of reservoir flooding during a 'wet day' scenario This
risk is associated with Birkwood Hall reservoirs located approximately 15km northwest of
the onshore ECC.

91. Reservoirs are regularly inspected by registered panel engineers and as such the risk of
failure or breach is considered to be extremely unlikely. The risk of flooding from

reservoirs will therefore not be considered further.

92. There are no canals or other artificial sources within or in the immediate vicinity of the
onshore ECC and therefore the risk of flooding from this source will not be considered
further.

24.4.7 Flooding from Infrastructure Failure

24.4.71 Flood Defences
93. Coastal flood defences are located along the Lincolnshire coastline. These defences run

parallel to the coastline and protect the land in which the proposed onshore ECC lies. At
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94.

95.

landfall, the beach forms part of the defences and forms part of the Environment Agency
Saltfleet to Gibraltar Point Strategy, which currently involves annual nourishment of the
beach. ODOW'’s landfall overlaps with the Environment Agency’s beach maintenance
area. ODOW has engaged with the Environment Agency and a works management
agreement is proposed to avoid ODOW'’s construction activities having any impact upon

the Environment Agency’s coastal defence maintenance works.

Environment Agency maintained defences are also present along Main Rivers within the
onshore ECC:

o  Willoughby High Drain - natural high ground;

e Steeping River — embankments and walls;

e The Lymn - natural high ground;

¢ Wainfleet Relief Channel - embankments; and

e The Haven — embankments.

¢ River Welland - engineered high ground, embankments.

These defences are regularly inspected and maintained by the Environment Agency,

however, there is a residual risk of failure which will be considered in Section 24.5.

There are also numerous non-Environment Agency maintained defences located within the
onshore ECC (i.e. IDB or private defences).

24.4.7.2 Pumping Stations

96.

The IDBs maintain a number of pumping stations that serve the land which is crossed by
the onshore ECC. Failure of a pumping station would have the potential to increase flood
risk locally, effectively creating an increase in fluvial flood risk. The IDBs undertake
regular inspections and carry our regular maintenance and servicing of all assets under
their care, including pumping stations. The likelihood of failure is considered to be low,
and any failure would be immediately notified to the relevant IDB via telemetry or alarm
for inspection and repair. This is the case for the northern end of the ECC, which is close
to but does not cross the Main Drain, which discharges into the North Sea via the

Anderby Sluice.

24.4.7.3 Culverts

97.

Several culverts were observed during site visits, primarily along ordinary watercourses
and field drainage channels. In the event of blockage through vegetation growth, littering
or failure there is potential for the water flow to be affected or reduced. The pre-existing
risk of culvert blockage can be mitigated through regular maintenance regimes to ensure

that these structures are cleaned regularly. The site construction techniques will aim to
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preserve the current state of the ordinary watercourses within the onshore ECC and thus

will not increase the current flood risk for the Project.

98. While the local fluvial and tidal flood defences provide a high standard of protection there
is inherently a residual risk of failure from these structures, including culverts, around the

onshore ECC. This is therefore considered further within Section 24.5.

24.4.7.4 Cable Installation

99. Whilst most of the cable route will be constructed using open-cut methods, trenchless
techniques such as HDD will be used to pass beneath obstructions such as the coastal
sand dunes at the landfall, and significant watercourses and flood defences along the
length of the ECC. Through ongoing consultation, the Environment Agency has raised
concerns that such trenchless techniques could cause an unnatural risk of flooding by
creating a flowpath along which water could flow in the event of an installation or

equipment failure.

100. Volume 1, Chapter 24: Onshore Hydrology, Hydrogeology and Flood Risk
(document reference 6.1.24) outlines embedded mitigation to manage this construction
method and includes specific measures to avoid increasing flood risk when drilling under
defences and when stockpiling materials (Document Reference 8.1: Outline Code of
Construction Practice). This includes the construction of a temporary bund around the
HDD rig at the landfall to prevent flooding in the event that a failure results in the ingress

of water into the cable conduit.

2448 Flood Risk Summary
101. A summary of the potential sources of flooding and the flood risk arising from them

is presented in Table 24.5.

Table 24.5 Potential Sources of Flooding

Potential Source of Flooding Significant Flood Risk at the Site (Y/N)

Rivers or Fluvial Flooding Y

Sea or Tidal Flooding Y

Surface Water or Pluvial Flooding N

Groundwater N

Sewers N

Reservoirs, Canals, and other Artificial Sources N
Infrastructure Failure Y- residual risk of Tidal/Fluvial Flooding
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102. A detailed assessment of the existing baseline flood risks detailed in Table 24.5 is

undertaken further in Section 24.5.
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24.5 Detailed Assessment of Flood Risk
103. The flood risk screening provided in Section 24.4 has demonstrated that the
onshore ECC is potentially at risk of flooding from tidal and fluvial sources, and

infrastructure failure is also identified as a residual risk.

104. Flood risk analysis contained within this section is for the onshore ECC. An FRA for

the OnSS is provided as a separate document (Document reference 6.3.24.3).

24.51 Flooding from the Sea or Tidal Flooding

105. As discussed in Section 24.4.2, the onshore ECC is at risk of flooding from tidal
sources due to the residual risk of failure of flood defences along the Lincolnshire
coastline. The extent of flooding in the event of a flood defence failure can be different
than that which is indicated on Environment Agency flood risk mapping, therefore
additional assessments and modelling has been conducted by the Environment Agency

to determine the potential outcome of these events.

106. As part of a data request, the Environment Agency has provided breach and
overtopping modelling for the coastline adjacent to the onshore ECC. This modelling was
published by Mott MacDonald in December 2010 (Mott MacDonald, 2010) as part of the
Northern Area Tidal Modelling project. The Northern Area Tidal Modelling project covers
the coastline from Whitton, west of the Humber Bridge, to Terrington on the Wash

between the River Nene and the River Great Ouse.

24.5.1.1 Defence Failure by Overtopping
107. The Northern Area Tidal Modelling study focuses on flood risk from seawater
overtopping of the sea defences from a combination of tides, tide surges and waves

along the coastline between Humber Estuary to the Wash.

108. The overtopping depth mapping shows for a 1 in 200 chance scenario (0.5% AEP
event), the majority of the onshore ECC does not lie within an area at risk of flooding
from failure of defences by overtopping. There is a small section slightly north and south
of The Haven that is at potential risk, with flood depths of less than 0.5 m predicted. A
small area at landfall, on the landward side of coastal defences, is also noted to be at

risk of flooding during this scenario.

109. The overtopping depth mapping for a 1 in 1,000 chance scenario (0.1% AEP
event), shows a similar pattern in terms of the potential risk of flooding, with slightly

increased depths and extents in the vicinity of The Haven.
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110. The overtopping mapping depth for a 1 in 200 chance scenario plus climate change
(CC) (2115) (0.5% AEP event + CC) shows the majority of the onshore ECC lies within
an area at risk of flooding from failure of defences by overtopping, with the exception
being an area to the north of the A52 reach near Wainfleet All Saints. The flood depths
do not exceed 1 m, apart from in areas around The Haven and the Wash, which reach

depths of up to 3 m.

111. The overtopping hazard mapping shows certain areas the ECC crosses areas that
have higher hazard ratings. These areas relate to the northeastern and southwestern
areas where the ECC crosses the Haven, and to the east of Hobhole Drain. The northern
and southern areas of the River Welland at Fosdyke Bridge also have higher hazard
ratings than surrounding areas. The Environment Agency’s overtopping flood hazard

mapping is shown in Figure 24.2.8
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GoBe Consultants Ltd
Appendix 24.2 Flood Risk Assessment Onshore Export Cable Corridor 19 September 2024
and 400kV Cables SLR Project No.: 410.V05356.00013

24.5.1.2 Defence Failure by Breach

112. In total, 102 breach locations were specified by the Environment Agency along the
coastline as part of the Northern Area Tidal Modelling project. The density of the breach
locations is higher along the coastline in the urban areas. This study includes breach

locations along the tidal Witham Haven.

113. The breach depth mapping indicates the risk of flooding for a 1 in 200 chance
scenario (0.5% AEP event), the majority of the onshore ECC lies within an area at risk of
flooding from failure of defences by breach, with the exception being an area to the north
of the A52, from Low Road to Broadgate, which is not at risk of flooding. The flood
depths along the majority of the onshore ECC do not exceed 1 m depth apart from in
some localised places of lower ground, where depths reach up to 2 m: landfall and an
area around Hogsthorpe, the area around Friskney Tofts, The Haven and surrounding
areas (Fishtoft and Frampton), and the Fosdyke area to the north of the River Welland.
The breach mapping also indicates the extent of flooding for a 1 in 1,000 chance
scenario (0.1% AEP event), which shows a similar pattern of flood risk with slightly

increased depths.

114. The breach depth mapping for a 1 in 200 chance plus CC scenario (2115) (0.5% +
CC AEP event), indicates that a larger proportion of the onshore ECC lies within an area
at risk of flooding from failure of defences by breach, with only a small, isolated area
near Wainfleet All Saints not being within an area at risk. There is also an increase of
potential flood depths along the ECC, with the majority of flood depths being between

1.5 m to 2 m apart from some areas to the north of the A52 which reach less than 1 m.

115. The breach hazard mapping shows certain areas the ECC crosses that have higher
hazard ratings. These areas relate to the northeastern and southwestern areas where
the ECC crosses the Haven. The northern and southern areas of the River Welland
where the ECC runs parallel to the watercourse also have higher hazard ratings than
surrounding areas. The southern bank of the River Welland, where the 400KV cable

crosses the River Welland also has a higher hazard rating than surrounding areas.

116. There is also an area near the landfall, to the east of the ECC at Chapel St
Leonards that is within a higher hazard rating than other areas. The Environment

Agency breach flood hazard mapping is shown in Figure 24.2.9.

3
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24.5.1.3 Noise Bund Hydraulic Modelling

117. As discussed in Section 24.4.2, a detailed hydraulic modelling report (Noise Bund
Hydraulic Modelling Report (document reference: 15.7, version 1)) has been undertaken
to clarify the flood risk impacts from the installation of a temporary noise bund at landfall

during the construction phase of the Project.

118. The hydraulic modelling was undertaken for both baseline and proposed
development scenarios for overtopping and breach of defences. Two breach scenarios
were considered; Breach 1 (breach of coastal dunes) and Breach 2 (breach of both
coastal dunes and Roman Bank). For planning purposes, the hydraulic modelling for the
temporary noise bund has considered the 1in 200 year (0.5% AEP) event, plus an
allowance for climate change. In order to check sensitivity to more extreme events, the
hydraulic modelling has also considered the 1 in 1000 year (0.1% AEP) event, plus an

allowance for climate change.

119. During the overtopping and Breach 1 scenario (breach of dunes), the peak flood
extents do not reach the noise bund location during the 0.5% AEP event or the 0.1%
AEP plus climate change event. This is shown in Figure 6 and 7 of Noise Bund Hydraulic

Modelling Report (document reference: 15.7).

120. For the Breach 2 scenario, in the event of a breach of both the coastal dunes and
Roman Bank, flood water does not reach the location of the noise bund for the 0.5%

scenario.

121. When assessing sensitivity to more extreme events it is noted that flood water is
expected to reach the proposed noise bund during the 0.1% AEP plus climate change
event. This is shown in Figure 8 of the Noise Bund Hydraulic Modelling Report

(document reference: 15.7).

122. As shown in Figure 10 of the Noise Bund Hydraulic Modelling Report (document
reference 17.7), during the proposed development scenario, increases in flood extent
and flood depth are noted to the east and south of the noise bund location, with
increases in depths of approximately 0.03 m — 0.15 m. A slight reduction in depths is
noted to the north and west of the site. There are no sensitive receptors in the areas of

increased flood depths, with the majority of the areas being agricultural fields.

123. The only small increase in flood depth to sensitive receptors is located at Chapel
Point Holiday Park, with an approximate increase in flood depths of 0.03 m. However,

this is considered to be an in-channel increase that would not lead to out of channel
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flows, and therefore still leaves a freeboard to any potential properties or sensitive

receptors of approximately 2 m.

124. It should be emphasised that the increase in flood depths is only observed for the
0.1% AEP + climate change event, where both flood defences are breached, and

therefore is an extreme residual risk scenario.

125. It is therefore not proposed that any additional mitigation measures, other than
those outlined in Section 24.7.1, are necessary in regard to the noise bund and flood

risk.

24.5.2 Flooding from Fluvial Sources
126. As discussed in Section 24.4.1, parts of the onshore ECC could be at risk of fluvial
flooding. As part of a data request, the Environment Agency has provided fluvial

modelling for River Steeping and Willoughby High Drain, as discussed below.

24.5.2.1 River Steeping

127. The Environment Agency has provided fluvial modelling for the River Lymn-
Steeping catchment. This modelling was published by JBA in October 2009 (JBA, 2009)
as part of the River Lymn-Steeping Flood Map Improvements Study. The study covers
the fluvial River Lymn-Steeping and six of its tributaries (Rain Beck, Double Dike,
Partney Beck/Langton Beck, Lady Wath’s Beck, Firsby Sewer and Cowcroft Drain) and
Wainfleet Relief Channel.

128. The fluvial extent mapping indicates that for the 1 in 100 chance defended scenario
(1% AEP event), the onshore ECC is not at risk of flooding from the River Lymn-
Steeping. For the 1 in 1,000 chance defended scenario (0.1% AEP event), a small area
of the onshore ECC between Collision Lane and Wainfleet Road is at risk of flooding

from this source.

129. For the 1 in 100 chance defended scenario plus 20% CC (1% AEP + 20% CC
event), there is a small area of the onshore ECC, between Collision Lane and Wainfleet

Road which is at risk of fluvial flooding.
130. The fluvial hazard mapping shows higher hazard ratings in the area between

Steeping River and Wainfleet Relief Channel, which the ECC crosses.

24.5.2.2 Willoughby High Drain at Wolla Bank
131. The Environment Agency has provided fluvial modelling for Willoughby High Drain

at Wolla Bank, where the cable reaches landfall. The fluvial mapping shows that the
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onshore ECC is not at risk of flooding in this location up to and including the 0.1% AEP +
65% CC event.

24.5.2.3 Willoughby High Drain at Hogsthorpe

132. The Environment Agency has also provided fluvial modelling for Willoughby High
Drain at Hogsthorpe. The fluvial mapping shows that the onshore ECC at this location is
not at risk of fluvial flooding for the majority of events, except the 1 in 1,000 chance
scenario (0.1% AEP event) and the 1 in 1,000 chance scenario plus 25% CC (0.1% AEP
+ 25% CC event).

24.5.3 Summary of Detailed Assessment of Flood Risk
133. In summary, the onshore ECC is at risk of flooding from breach and overtopping of

defences during tidal scenarios, and also limited areas of fluvial risk.

134. The potential changes in flood severity associated with climate change will
gradually increase the residual risk along the onshore ECC associated with a breach and
overtopping of defences, however, once constructed there will be no surface features in
areas at risk and very limited need for personnel to visit the onshore ECC. Arrangements
for safe access to the onshore ECC during the construction and operational phases are

outlined in Section 24.7.

135. The regular maintenance and management of flood defences by the Environment
Agency further assists to reduce the likelihood of flooding. Trenchless construction
techniques will be used at the landfall area and to cross other flood defence
infrastructure along the onshore ECC, so that the existing flood defences are not
compromised, to assist with protecting sensitive features, and to minimise the extent of
direct interaction with coastal or estuarine features. The nature of construction
techniques to be adopted are outlined in Chapter 3 (document reference 6.1.3).
Considering this, the flood risk to the onshore ECC in the event of a breach, overtopping,
or fluvial event caused by this Project is likely to be very limited and would only occur

during or following a severe weather scenario.
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24.6 Sequential and Exception Test
136. As discussed in Section 24.3.1 the majority of the onshore ECC lies within Flood
Zone 3a. As detailed in Section 24.1.5 the Project proposals are considered to be

'Essential Infrastructure'.

24.6.1 Sequential Test

137. With reference to the NPPF, the Sequential Test gives preference to locating new
development in areas at lowest risk of flooding (i.e. Flood Zone 1). The Environment
Agency Flood Map for Planning and Strategic Flood Risk Assessments (SFRAs) are
geared to providing the basis for applying this test.

138. The Sequential Test requires developers to:

"...demonstrate that there are no reasonably available sites in areas with a lower
probability of flooding that would be appropriate to the type of development or land use

proposed.”

139. Details of the sequential test and site selection are addressed in Volume 1, Chapter

6.1.4: Site Selection and Consideration of Alternatives (document reference: 6.1.4).

24.6.2 Exception Test

24.6.2.1 Part One
140. The first part of the Exception Test requires that the Project must demonstrate

wider sustainability benefits to the community that outweigh flood risk.

141. The Project is a Nationally Significant Infrastructure Project (NSIP), which is a
1.5 Gigawatt (GW) offshore windfarm off the Lincolnshire Coast. Once completed it will
be one of the UK's largest offshore windfarms. It is anticipated to generate renewable
electricity equivalent to the annual electricity consumption of over 1.6 million households
and will play a critical role in achieving the UK Government's ambition to deliver 50 GW
of offshore wind by 2030 and to achieve net zero by 2050. The Project will displace the
equivalent of nearly 2 million tonnes CO, emissions per year of operation through the

generation of renewable electricity.

142. Based on the above, it is therefore considered that the first part of the Exception

Test is passed.
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24.6.2.2 Part Two
143. To satisfy the second part of the Exception Test, it must be demonstrated that the
Project will be safe for its lifetime taking into account the vulnerability of its users and that

it will not increase flood risk elsewhere, and, where possible, will reduce flood risk

overall.

144. During the operational phase of the onshore ECC, the Project will not be at risk of
flooding, and will not increase flood risk elsewhere. The onshore ECC will only be at
potential risk of flooding during the construction phase, which could lead to a temporary
increase in flood risk elsewhere during this phase. It is proposed that this is managed

through appropriate mitigation measures outlined in Section 24.7.1.

145. It is therefore considered that the second part of the Exception Test is passed.
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24.7 Flood Risk Mitigation

146. From the analysis of flood risk discussed in Section 24.4 and Section 24.5, flooding
of the onshore ECC from any source is considered to be low or negligible due to the
nature of the Project, where infrastructure will be buried underground. There is a residual
risk of flooding to the onshore ECC from overtopping or a tidal breach of flood defences,
however as the cables will be buried underground and not vulnerable to flooding, this risk

would only affect the construction and decommissioning phases.

147. Mitigation measures contained within this section are for the onshore ECC. The
FRA for the OnSS is provided as a separate document (Document reference 6.3.24.3)

which outlines mitigation measures for the OnSS location.

24.71 Construction Phase

24.7.1.1 Flood Response

148. The main risk of flooding to the onshore ECC is derived from the residual risk
existing from tidal flood defence overtopping or failure and the risk of tidal flooding to any
landfall activities on the seaward side of coastal defences during the construction phase.
Flood response planning is required for improving the awareness of personnel working
on the site for an incoming tidal event and will be beneficial for the areas of the onshore
ECC at residual risk from tidal flood defence failure which encompasses the proposed

landfall area and the onshore ECC.

149. The full extent of the onshore ECC lies within 'Flood Alert' and 'Flood Warning'
areas for coastal flooding and potential flooding from tidally influenced watercourses
inland from the coast. It is recommended that the Principal Contractor signs up to the
Environment Agency’s 'Floodline' flood warning service for general awareness of an
oncoming tidal event in relation to the onshore ECC. The flood response should form
part of a wider Emergency Flood Response Plan for the onshore ECC showing which
'Flood Alert' and 'Flood Warning' areas relate to the different segments of the onshore
ECC and should include details of actions to be carried out should a warning or alert be
received. These actions may include the removal or securing of sensitive plant or

equipment and evacuation of personnel from the work area.

150. An Emergency Flood Response Plan for the construction phase will be submitted
as part of the final CoCP.
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24.7.1.2 Third Party Assets

151. The Environment Agency has a responsibility for inspecting and maintaining the
surrounding flood defence infrastructure on a regular basis and the IDBs have
responsibility for a number of pumping stations and watercourse crossings along the
onshore ECC. Any signs of damage or degradation to third party assets, particularly after
an extreme tidal flood event should be reported to the Environment Agency or relevant

IDB immediately.

152. In addition to this, the Principal Contractor is expected to liaise with the
Environment Agency and relevant IDBs, particularly during the construction phase,
where it is expected that the onshore ECC will involve trenchless techniques under flood
defences or managed watercourses. This is to ensure the viability of the defences and
water channels during the construction works. All works that cross flood defences or
Main Rivers will require pre-construction approval of details from the Environment
Agency and any works crossing IDB managed watercourses will require approval from

the respective IDB.

153. Regular maintenance and clearing of debris from culverts along ordinary
watercourses are essential and may require consultation with IDBs during the
construction phase to ensure that no blockages are present. All flood defences,
watercourses and drainage culverts will be inspected for damage or debris following a
flood event. Remedial clearing of gullies and clean-up of debris from working areas may
also be required. These maintenance and management measures should be formally
incorporated into the site maintenance and management programme with records

demonstrating compliance being kept.

24.7.1.3 Surface Water Drainage
154. Prior to commencement of the construction works, a number of surveys and studies
will be undertaken to inform the Project of the final design including ecological surveys,

geotechnical investigations and drainage assessments.

155. Surface water drainage requirements during construction will be dictated by the
final Surface Water Drainage Strategy and will be designed to meet the requirements of
the NPPF, NPS EN-1 and NPS EN-5, with runoff limited, through the use of SuDS and
infiltration techniques where feasible, which can be accommodated within the onshore

ECC area. An outline of the measures to be included in this plan is included in the
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application as the Outline Surface Water Drainage Strategy (Document Reference
8.1.5), appended to the Outline CoCP (Document Reference 8.1).

156. The final Surface Water Drainage Strategy will be developed according to the
principles of the SuDS discharge hierarchy. Generally, the aim will be to discharge
surface water runoff as high up the following hierarchy of drainage options as reasonably

practicable:

¢ Into the ground (infiltration);

e To a surface water body;

e To a surface water sewer, highway drain or another drainage system; or
e To a combined sewer.

157. During construction works there are a number of smaller agricultural land drains
and watercourses, along the onshore ECC route, that may be only seasonally wet.
Trenched crossings will potentially be used for these watercourse crossings. It will be
necessary to ensure that flow along the watercourse is maintained and there is no

increase in flood risk as a result of the temporary works.

158. There is a risk of surface water flooding from these smaller agricultural land drains
and watercourses and/or the flow routes into them being affected by construction of the
onshore ECC. Embedded mitigation measures to intercept and collect flow will be
implemented along the onshore cable route to ensure there is no increase in flood risk to
off-site receptors. This will typically include pre-construction land drainage and the
temporary installation of interceptor drainage ditches parallel to the cable trenches and

soil storage areas to provide interception of surface water runoff.

159. The final Surface Water Drainage Strategy will be developed, agreed with
regulators, submitted to discharge a requirement of the DCO and implemented to
minimise water within the working areas, ensure ongoing drainage of surrounding land
and that there is no increase in surface water flood risk. This will assess the current and
proposed runoff rates, volume of storage required and the proposed approach for

discharge of water from each location.

24.7.1.4 Construction Activities
160. Construction activities along the onshore ECC will include earthwork excavations,
the trenching of cables, trenchless cable installation and the introduction of temporary

watercourse crossings for the construction haul road.
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161. The stockpiling of soils that are excavated to facilitate the trenching works will be
managed through a plan within the CoCP. An Outline Soil Management Plan (Document
Reference 8.1.3), appended to the Outline CoCP (Document Reference 8.1), has been
submitted as part of the DCO. The placement of stockpiles will be such that the
stockpiles are set back from existing watercourses as required by the Environment
Agency or IDB. Stockpiling will be managed to not present any alterations to local
hydrological regimes or present a continuous barrier to overland flow, with regular breaks

being created within the stockpiles.

162. Section 24.5.1 and 24.5.2 outline areas along the ECC and 400kV cable that are
shown to have higher hazard class ratings for residual tidal and fluvial flood risk.
Stockpiling and other works in these areas will be minimised or avoided where possible
in order to mitigate against any increased risk and allow flood flow through and within
flood cells. Detail with regard to stockpiling and phasing of work will be finalised post-
consent. The exact positioning and size of stockpiles will not be known until post-consent
detailed design. Stockpiling will be for earth removed from cable trenches locally, and

therefore there will be no net loss of volumetric floodplain storage.

163. The temporary noise bund at landfall has been hydraulically modelled, as
detailed in the Noise Bund Hydraulic Modelling Report (15.7) and assessed in
Section 24.5.1.3 and no mitigation is considered necessary. The noise bund will be

formed from soil that is stripped from the working area of the landfall site and as such will
be covered under the Outline Soil Management Plan (SMP) (document reference 8.1.3),

which forms part of the CoCP (document reference 8.1).

164. Temporary culverts will be the primary method to allow the haul road to cross
watercourses and will be installed subject to agreement of the design by the relevant
regulatory authority with responsibility for the watercourse being crossed. At some
locations, it may be necessary to install temporary bridges where the watercourse is
unsuitable for culverting or if this is specifically required by the relevant authority. Where
it is necessary for the haul road to cross a main river, a temporary bridge will be
installed. Temporary bridges will also be used where the haul road crosses over
secondary flood defences and associated drains. Design of each crossing will include
consideration of the flow capacity of the channel to be crossed and the routing of
exceedance flows should the crossing point become blocked. Temporary culverts and

bridge structures will be removed once the cable installation works is completed. The
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introduction of temporary culverts and bridge crossings will be designed to not alter
hydrological regimes and will not increase flood risk locally. The size and design of

culverts will be a matter or pre-construction approval by the relevant IDB.

24.7.2 Operational Phase

24.7.21 Cable Resilience

165. The onshore ECC will comprise of buried cables. Link boxes will be present along
the cable route in addition to the TJBs at landfall and cable termination at the substation.
All elements of the proposed onshore ECC are resilient to water and would not be
affected by flooding of land along the onshore ECC corridor. The buried cables (including
the link boxes) will be resilient to and not affected by any groundwater and therefore will

remain operational.

3
47



GoBe Consultants Ltd
Appendix 24.2 Flood Risk Assessment Onshore Export Cable Corridor 19 September 2024SLR Project No.:
and 400kV Cables 410.V05356.00013

248 Conclusions

166. Based on the information available, the assessment of flood risk at the onshore
ECC for the Project finds that it is at risk of tidal flooding (residual risk) through failure of
tidal flood defence infrastructure and fluvial flooding. With reference to Environment
Agency mapping, the majority of the onshore ECC is indicated to be located within Flood
Zone 3a. As the coastal extent of the onshore ECC benefits from the protection of
several flood defences, the risk of tidal flooding is reduced, however there is still a
residual risk, albeit at a very low probability of flooding via a tidal flood defence failure

scenario.

167. Flood risk from all other potential sources is not considered to be significant. The
construction methods promote the protection of the current states of the watercourses
within the onshore ECC. This includes trenchless construction and trenching methods for
smaller watercourses. Trenchless construction will be used at the landfall, so that the

existing sea defences are not compromised.

168. No flood risk to the ECC infrastructure is considered likely as the electricity cables

will be buried, and are therefore considered resilient to flooding.

169. It is recommended that the Principal Contractor subscribes to the Environment
Agency’s 'Floodline' flood warning service to raise awareness of impending tidal event.
All flood defences, watercourses and drainage culverts will be inspected for damage or
debris following a flood event. Remedial clearing of gullies and clean-up of debris from

working areas may also be required.

170. On the basis of well-maintained flood defences, it can be concluded that the
onshore ECC is protected from flooding up to and including the 0.5% AEP event. This
means that provided flood defences remain effective, the risk of flooding at the onshore
ECC site will be equivalent to areas designated as Flood Zone 1, with some limited

fluvial risk around watercourses.

171. In conclusion, based on the information outlined within this FRA, the perceived level
of flood risk to, and caused by the construction, maintenance, and operation of the
onshore ECC is low, and the Project would be safe, without increasing flood risk

elsewhere.

3
48



GoBe Consultants Ltd
Appendix 24.2 Flood Risk Assessment Onshore Export Cable Corridor 19 September 2024SLR Project No.:
and 400kV Cables 410.V05356.00013

References

British Geological Survey (date unknown2023), Geoindex Onshore.,
[Accessed: October 2023]

British Standards Institute (2017), BS8533:2017, Assessing and managing flood risk in
development: Code of Practice. (December 2017)

Cranfield University (date unknown2023) Soilscapes. Available at:
[Accessed: October 2023]

DEFRA (2023b), Magic Map Application., DEFRA,
[Accessed: October 2023]

East Lindsey District Council (2017), East Lindsey Strategic Flood Risk Assessment., East
Lindsey District Council, March 2017

Environment Agency (2023a), Flood Risk for Planning. Available at:
[Accessed: October 2023]

Environment Agency (2023b) Long Term Flood Risk. Available at
[Accessed: October 2023]

Environment Agency (2023c) Main River Map. Available at:

[Accessed: October 2023]

JBA Consulting (2009), River Lymn-Steeping Flood Map Improvements Study, October
2009, JBA.

Ministry of Housing, Communities & Local Government (2019), National Planning Policy
Framework. Available at:
[{Accessed: October 2023]

Ministry of Housing, Communities and Local Government (2022) Planning Practice
Guidance: Flood Risk and Coastal Change.

Mott MacDonald (2010), Northern Area Tidal Modelling, Overtopping and Breach Flood
Mapping., December 2010, Mott MacDonald

South East Lincolnshire Joint Strategic Planning Committee (2017), South East Lincolnshire
Strategic Flood Risk Assessment., South East Lincolnshire Joint Strategic Planning
Committee, March 2017

3
49



Making Sustainability Happen



	Figure 24.2.9 (A) - Environment Agency Coastal Flood Defence Breach Flood Hazard Mapping 0.5% AEP
	Figure 24.2.9 (B) -  Environment Agency Coastal Flood Defence Overtopping Flood Hazard Mapping 0.1% AEP
	Figure 24.2.9 (C) - Environment Agency River Steeping Flood Defence Breach Flood Hazard Mapping 0.5% AEP
	Figure 24.2.9 (D) - Environment Agency River Steeping Flood Defence Breach Flood Hazard Mapping 0.1% AEP
	Figure 24.2.8 (A) - Environment Agency Coastal Flood Defence Overtopping Flood Hazard Mapping 0.5% AEP
	Figure 24.2.8 (B) -  Environment Agency Coastal Flood Defence Overtopping Flood Hazard Mapping 0.1% AEP
	Appendix 24.2 Flood Risk Assessmen Onshore ECC and 400kV Cable Corridor Cover Page V3

