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1.7

1.71

1.7.1.1

1.71.2

1.7.1.3

1.71.4

1.7.1.5

1.7.1.6

Landfall, onshore export cables and 400 kV grid connection
cable corridor flood risk assessment

Baseline conditions
Location

The landfall, onshore export cables and 400 kV grid connection cable corridor
FRA focuses on the 250 m study area relevant to the intertidal infrastructure
area and onshore infrastructure area, including the following elements:

e Landfall:

— Landfall site: this is where the offshore export cables are jointed to
the onshore export cables. This term applies to the entire landfall
area between Mean Low Water Springs (MLWS) and the TJBs. This
includes all construction works, including the offshore and onshore
cable routes, intertidal working area and landfall compound(s).

e Onshore elements:

— onshore export cables: these cables will link the landfall site and the
proposed onshore substations; and

— 400 kV grid connection cable corridor: these 400 kV cables will
connect the proposed onshore substations to the existing National
Grid Penwortham substation. Circuit breaker infrastructure may also
be required within the 400 kV grid connection cable corridor.

The onshore substations are considered within the previous sections and are
not considered further in this section.

The landfall is located at Lytham St. Annes. From the landfall, the onshore
export cable corridor routes east away from the coast to the onshore
substations just west of Newton-with-Scales. The 400 kV grid connection
cable corridor routes eastwards and crosses the River Ribble to the west of
Preston and connects to the National Grid Penwortham substation located to
the west of Penwortham. The study area is presented within Figure 1.1.

Existing use

The Transmission Assets makes landfall at Lytham St Annes beach and
crosses Blackpool Airport before running through predominantly agricultural
land uses. There are several built-up areas and settlements within and
adjacent to the study area, including Blackpool, Preston, Kirkham,
Penwortham, Ashton-on-Ribble, Lytham St Annes, and Freckleton.

The A583 and A584 route broadly east to west are located within the eastern
extent of the study area. Other infrastructure within the study area include
several major roads and the Blackpool South to Preston railway line which
bisects the central extent of the study area.

The study area crosses several watercourses across the route, including the
River Ribble at a location to the east of Freckleton.
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1.7.1.7 Several designated sites are located within the study area, as presented within
Figure 1.12, including:

Ribble and Alt Estuaries Special Protection Area and Ramsar within the
southern extent of the study area and seaward of the landfall area;

Ribble Estuary SSSI (biological) within the southern extent of the study
area and seaward of the landfall area;

Newton Marsh SSSI (biological) within the central-eastern part of the
study area;

Lytham St Anne’s Dunes SSSI (biological) in the landfall part of the study
area;

Lytham Coastal Changes SSSI (geological) within the central-southern
part of the study area, which is also designated as the Lytham St. Annes
— Starr Hills Dunes Local Geodiversity Site.

Proposed use

1.7.1.8 For the purpose of this FRA, the maximum design scenarios for the
Transmission Assets are identified within Volume 1, Chapter 3: Project
description of the ES and are summarised below.

Up to four compounds required between the TJBs and MLWS
— Compound 1 (welfare): 300 m?to be active for 36 weeks;
— Compound 2: 2,500 m?to be active for 48 weeks;
— Compound 3: 510 m? to be active for 48 weeks; and
— Compound 4: 600 m?to be active for 36 months.

Up to two compounds within Blackpool Airport to facilitate construction
works for the TJBs, to be active for up to 66 months

— Landfall compound: 10,000 m? for Morgan and 10,000 m2 for
Morecambe; and

— Maximum working area of the TJB: 4,900 m? for Morgan and 2,800
m? for Morecambe

The offshore export cables between the TJB working area and the
beach will be installed using the direct pipe trenchless technique for a
maximum length of 1,500m. It is anticipated the direct pipe exit will be
within the intertidal area.

Entry pits within the TJB area are to be each 450 m? in area for each
circuit and 6 m in depth, to be active for up to 66 months. There will also
be up to six exit pits on the beach 15m from the boundary of Lytham St
Annes Dunes SSSI, each with a cofferdam area of 15 * 5m (75 m?) and
depth of 3 m, to be active for two weeks.

Following the completion of the pulling-in of offshore export cables into
the TJBs, the offshore export cables will be buried between the direct
pipe/duct exit pits and MLWS. The initial burial starts at the direct
pipe/duct exit pit (i.e. at the cofferdam locations) via open trenching,
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1.7.1.9

towards MLWS. The maximum number of trenches between the direct
pipe exit and MLWS is six. Each trench is to be stepped with depth, with
a maximum width at ground level of 10m. The maximum length of each
trench is 300m. The maximum volume of excavated material is 35,100
m3. Cable pull in and burial will take up to six weeks per cable, spread
across a 36 month construction period.

Onshore export cable corridor (approximately 100 m wide (including
temporary area) and 17 km in length; once installed the cables will
occupy a permanent corridor up to 70 m wide):

— Up to six cable trenches, each trench up to 4 m wide at ground level
with a 1.8m target trench depth.

— To be active for a maximum of 66 months

400 KV grid connection cable corridor(approximately 76 m wide
(including temporary area) and 13 km in length; once installed the
cables will occupy a permanent corridor of approximately 50 m wide):

— Up to four cable trenches, each trench up to 4 m wide at ground
level.

Up to 120 HDD locations with main HDD compounds measuring up to
100 m x 50 m (5,000 m?) in size.

— HDD launch and reception pit areas both a maximum of 10 * 10m
(100m?). Maximum HDD cable burial depth is 15m.

Up to 16 temporary compounds along the onshore export cable corridor
and 400 kV grid connection cable corridor:

— 4 Type A compounds measuring up to 15,000m? (150 x 100) in size;

— 8 Type B compounds measuring up to 15,000m? (150 x 100) in size;
and

— 4 Type C compounds measuring up to 10,000m? (100 x 100) in size.

Two temporary 6 m wide haul roads constructed using imported
engineering granular fill with geotextile style layers and a nominal
thickness of 400 mm and maximum thickness of up to 1,000 mm; and

River Ribble to be crossed by micro tunnelling or direct pipe up to 650m
in length with:

— Up to 4 starting pits each 450m? and up to 45m in depth within a
launch pit measuring up to 60,000m? in size,

—  Up to 4 finishing pits each 750m? and up to 45m in depth within a
launch pit measuring up to 7,500m? in size.

Decommissioning

An Onshore Decommissioning Plan (see CoT36, Table 1.31) will be
developed prior to decommissioning in a timely manner. The Onshore
Decommissioning Plan will include provisions for the removal of all onshore
above ground infrastructure and the decommissioning of below ground
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1.7.1.10

1.7.1.11

1.7.2

1.7.2.1

1.7.2.2

1.7.2.3

1.7.2.4

infrastructure and details relevant to flood risk, pollution prevention and
avoidance of ground disturbance. The Onshore Decommissioning Plan will be
in line with the latest relevant available guidance.

Activities associated with decommissioning will operate within the parameters
of those established for construction. To minimise the environmental
disturbance during decommissioning the onshore export cables and 400 kV
grid connection cables may be recovered and removed by pulling the cables
through the ducts (e.g., for recycling). Otherwise, they will be left in place in
the ground with the cable ends cut, sealed and securely buried as a
precautionary measure.

Joint bays and link boxes will be removed only if it is feasible with minimal
environmental disturbance or if their removal is required to return the land to
its current agricultural use.

Hydrological overview

A 250 m study area was selected for the landfall, onshore export cables and
400 KV grid connection cable corridor. Further justification of the study area is
presented within Section 1.2.2.

The study area is situated within the North West River Basin District and is
located within Ribble and Douglas Environment Agency management
catchments, respectively located to the north and south of the Ribble Estuary.
Designated Main Rivers, ordinary watercourses and offshore water bodies
within the study area are presented within Figure 1.15.

Sea

The landfall of the Transmission Assets is located at Lytham St Anne’s. The
Irish Sea is located beyond the intertidal area.

Main rivers

The study area includes the following designated Main Rivers:
e Main Drain and associated tributaries, including Branch Drain;

e Moss Sluice (also known as Liggard Brook downstream of the study
area) and associated tributaries;

» Dow Brook and associated tributaries;
e Middle Pool,

e Wrea Brook;

e Pool Stream;

¢ Ribble Link/Savick Brook;

e River Ribble; and

e Mill Brook.

Morgan and Morecambe Offshore Wind Farms: Transmission Assets
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1.7.2.5 It is noted the Canal and Rivers Trust lease Savick Brook to enable navigation
and connectivity to the Lancaster Canal (commencing in Preston). The Canal
and Rivers Trust own and manage several locks upon the watercourse to
enable navigation and connectivity to the Lancaster Canal. The Canal and
Rivers Trust also have a right of navigation over the Ribble Link (River Ribble)
which provides connectivity to Savick Brook.

Ordinary watercourses

1.7.2.6 The study area includes the following ordinary watercourse features:
o Deepdale Brook;
. Tributaries of Moss Sluice;
o Tributaries of Branch Drain and Main Drain;
. Tributaries of Wrea Brook;
o Tributaries of Pool Stream;
o Tributaries of Middle Pool; and

) Tributaries of Mill Brook;
Internal drainage boards

1.7.2.7 The study area does not encompass any watercourses under the jurisdiction
of an internal drainage board.
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1.7.2.8

1.7.2.9

1.7.2.10

Flood defences

Environment Agency Spatial Flood Defences (including standardised
attributes)

The Environment Agency Spatial Flood Defences (including standardised
attributes) mapping shows the presence of the following flood defences within
the study area. Defences and associated attributes are listed below within
Table 1.33 and presented within Figure 1.15.

It was been confirmed by the Environment Agency within the first HFR EWG
in May 2023 that difference in phasing between the Transmission Assets and
Preston and South Ribble Flood Risk Management Scheme makes interaction
between the schemes unlikely.

Whilst not included within the Environment Agency Spatial Flood Defences
dataset, the Fylde sand dunes offer protection from tidal flooding to inland
areas by virtue of elevation and also act to reduce wave action.
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Table 1.33: Flood Defences

Flood and Coastal
Risk Management
code

Asset type

Asset maintainer

Current condition

Design standard of
protection (years)

FR/09/S027 107677 Natural High Ground Unknown Unknown 100
FR/09/S027 107865 Natural High Ground Unknown Unknown 5
FR/09/S027 107874 Natural High Ground Unknown Unknown 70
FR/09/S027 108669 Natural High Ground Unknown Unknown 5
FR/09/S027 108758 Natural High Ground Unknown Unknown 5
FR/09/S027 109095 Natural High Ground Unknown Unknown 5
FR/09/S027 109340 Natural High Ground Unknown Unknown 70
FR/09/S027 180173 Natural High Ground Unknown Unknown 5
FR/09/S027 182200 Natural High Ground Unknown Unknown 5
FR/09/S027 58021 Natural High Ground Unknown Unknown 5
FR/09/S027 63290 Natural High Ground Unknown Unknown 5
FR/09/S027 63291 Natural High Ground Unknown Unknown 50
FR/09/S027 63327 Natural High Ground Unknown Unknown 5
FR/09/S027 63347 Natural High Ground Unknown Unknown 5
FR/09/S027 63378 Natural High Ground Unknown Unknown 5
FR/09/S027 64141 Natural High Ground Unknown Unknown 5
FR/09/S027 64365 Natural High Ground Unknown Unknown 5
FR/09/S027 64366 Natural High Ground Unknown Unknown 5
FR/09/S027 64467 Natural High Ground Unknown Unknown 5
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Flood and Coastal

Risk Management

Asset id

Asset type

Asset maintainer

Current condition

Design standard of
protection (years)

code

FR/09/S027 64479 Natural High Ground Unknown Unknown 100
FR/09/S027 64680 Embankment Environment Agency 3 5
FR/09/S027 65140 Natural High Ground Unknown Unknown 5
FR/09/S027 65142 Natural High Ground Unknown Unknown 5
FR/09/S027 65247 Natural High Ground Unknown Unknown 100
FR/09/S027 65635 Natural High Ground Unknown Unknown 50
FR/09/S027 65694 Natural High Ground Unknown Unknown 5
FR/09/S027 65855 Natural High Ground Unknown Unknown 70
FR/09/S027 65987 Natural High Ground Unknown Unknown 5
FR/09/S027 65988 Natural High Ground Unknown Unknown 5
FR/09/S027 66591 Embankment Environment Agency 3 5
FR/09/S027 66599 Embankment Environment Agency 3 50
FR/09/S027 67023 Embankment Environment Agency 3 50
FR/09/S027 67030 Natural High Ground Unknown Unknown 5
FR/09/S027 67031 Natural High Ground Unknown Unknown 5
FR/09/S027 67091 Embankment Environment Agency 3 70
FR/09/S027 67131 Embankment Environment Agency 3 70
FR/09/S027 67645 Natural High Ground Unknown Unknown 5
FR/09/S027 68662 Embankment Environment Agency 3 50
FR/09/S027 80180 Natural High Ground Unknown Unknown 5
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Flood and Coastal

Risk Management
code

Asset id

Asset type

Asset maintainer

Current condition

Design standard of
protection (years)

FR/09/S027 80536 Natural High Ground Unknown Unknown 5
FR/09/S027 82144 Natural High Ground Unknown Unknown 70
FR/09/S027 89657 Natural High Ground Unknown Unknown 5
FR/09/S027 90202 Natural High Ground Unknown Unknown 5
FR/09/S027 90989 Natural High Ground Unknown Unknown 5
FR/09/S027 92105 Embankment Environment Agency 3 5
FR/09/S027 93397 Natural High Ground Unknown Unknown 100
FR/09/S027 93458 Natural High Ground Unknown Unknown 50
FR/09/S027 95087 Natural High Ground Unknown Unknown 5
FR/09/S124 109299 Natural High Ground Unknown Unknown 70
FR/09/S124 109300 Natural High Ground Unknown Unknown 70
FR/09/S124 64291 Natural High Ground Unknown Unknown 70
FR/09/S124 64292 Natural High Ground Unknown Unknown 70
FR/09/S124 64463 Natural High Ground Unknown Unknown 70
FR/09/S124 64464 Natural High Ground Unknown Unknown 70
FR/09/S124 64629 Natural High Ground Unknown Unknown 70
FR/09/S124 66369 Natural High Ground Unknown Unknown 70
FR/09/S124 66370 Natural High Ground Unknown Unknown 70
FR/09/S124 66597 Natural High Ground Unknown Unknown 70
FR/09/S124 66658 Natural High Ground Unknown Unknown 70
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Flood and Coastal

Risk Management
code

Asset id

Asset type

Asset maintainer

Current condition

Design standard of
protection (years)

FR/09/S124 67087 Natural High Ground Unknown Unknown 70
FR/09/S124 89411 Natural High Ground Unknown Unknown 50
FR/09/S124 93616 Natural High Ground Unknown Unknown 50
FR/09/S124 107834 Natural High Ground Unknown Unknown 150
FR/09/S126 109114 Embankment Environment Agency 3 150
FR/09/S124 110137 Natural High Ground Unknown Unknown 70
FRI09/S145 144743 Natural High Ground gg‘rﬁgzri{;dé‘f‘é‘:]j’rity Unknown 5
FR/09/S145 160186 Embankment Unknown Unknown 100
FR/09/S145 160187 Embankment Unknown Unknown 100
FRI09/S145 163491 Embankment gg‘rﬁ‘;:;dgf‘éﬂrity Unknown 100
FR/09/S126 175240 High Ground Unknown Unknown 150
FR/09/S126 175241 Embankment Local Authority Unknown No information
FRI09/S126 176539 High Ground povate individual, Unknown 150
ompany or Charity
FR/09/S126 176541 Embankment Environment Agency 3 150
FR/09/S126 176542 Embankment Environment Agency 3 50
FR/09/S126 176543 Embankment Environment Agency 3 50
FR/09/S126 176544 Embankment Environment Agency 3 50
FR/09/S145 184536 Embankment Unknown Unknown 100
FR/09/S124 64308 Natural High Ground Unknown Unknown 50
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Flood and Coastal

Risk Management

Asset id

Asset type

Asset maintainer

Current condition

Design standard of
protection (years)

code

FR/09/S124 64787 Natural High Ground Unknown Unknown 150
FR/09/S124 64839 Natural High Ground Unknown Unknown 50
FR/09/S124 65146 Natural High Ground Unknown Unknown 50
FR/09/S124 65147 Natural High Ground Unknown Unknown 50
FR/09/S124 65350 Natural High Ground Unknown Unknown 50
FR/09/S124 65351 Natural High Ground Unknown Unknown 50
FR/09/S126 65562 Natural High Ground Unknown Unknown 50
FR/09/S124 65776 Natural High Ground Unknown Unknown 70
FR/09/S124 66580 Natural High Ground Unknown Unknown 70
FR/09/S124 66581 Natural High Ground Unknown Unknown 70
FR/09/S124 66654 Natural High Ground Unknown Unknown 70
FR/09/S124 67019 Natural High Ground Unknown Unknown 70
FR/09/S124 67034 Natural High Ground Unknown Unknown 50
FR/09/S124 67043 Natural High Ground Unknown Unknown 70
FR/09/S124 67361 Natural High Ground Unknown Unknown 70
FR/09/S145 81901 Embankment Unknown Unknown 100
FR/09/S124 88252 Natural High Ground Unknown Unknown 150
FR/09/S124 88445 Natural High Ground Unknown Unknown 50
FR/09/S126 88617 Natural High Ground Unknown Unknown 50
FR/09/S126 88735 Natural High Ground Unknown Unknown 50
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Flood and Coastal Asset id Asset type Asset maintainer Current condition Design standard of
Risk Management protection (years)
code

FR/09/S124 90994 Natural High Ground Unknown Unknown 50

FR/09/S124 92128 Natural High Ground Unknown Unknown 50

FR/09/S126 93428 Natural High Ground Unknown Unknown 150

FR/09/S126 93554 Natural High Ground Unknown Unknown 50

FR/09/S145 9692 Natural High Ground Unknown Unknown 5

FR/09/S145 9693 Natural High Ground Unknown Unknown 5

FR/09/S124 97078 Natural High Ground Unknown Unknown 150

FR/09/S145 9759 Natural High Ground Unknown Unknown 5

FR/09/S145 9763 Natural High Ground Unknown Unknown 5

FR/09/S145 9764 Natural High Ground Unknown Unknown 5

FR/09/S145 9765 Natural High Ground Unknown Unknown 5
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1.7.2.11 The Lancashire County Council asset register lists several flood risk assets
within the county council’s boundary. Assets specifically for flood defence are
listed within Table 1.34 below.

Table 1.34: Lancashire County Council flood risk assets

Reference Unit type Location Easting Northing

LCCO01 Flood defence bank Squires Gate To St Anne's Pier, Clifton |330626 431699
Drive North, Lytham St Annes

LCCO02 Flood defence bank Lea Marsh Flood Defence Bank, 348768 429250
Blackpool Road, Preston

Flood alert and flood warnings

1.7.212 Flood warning and flood alert areas located within the study area are presented
below within Table 1.35 and Table 1.36 and shown within Figure 1.15.

1.7.2.13 All flood warning and flood alert areas are present within the extents of the
landfall, onshore export cable corridor and 400 kV grid connection cable
corridor.

Table 1.35: Flood Warnings

Flood Warning Description Flood source

Area Code

012FWCTL13A Lancashire coastline at Lytham St. Annes, from Squires | Irish Sea
Gate to Warton Bank

012FWCTL12A Lancashire coastline at Blackpool, along the Promenade | Irish Sea
from Little Bispham to Squires Gate

012FWCTL14B Lancashire coastline at Clifton Marsh, between Freckleton | Ribble Estuary
and Savick Brook

012FWCTL37A Ribble Estuary at Hutton and Longton Ribble Estuary

Table 1.36: Flood Alerts
Flood Alert Area

Code Description Flood source
012WACLS Coast at Lytham St Annes Irish Sea

012WACFB Coast from Fleetwood to Blackpool Irish Sea

012WAFLW Lower River Wyre Sg’v‘irBVr\gf’ Main Dyke,
012WAFLR Lower River Ribble and Darwen Ribble Estuary
012WATRE Ribble estuary west of Preston Ribble Estuary
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1.7.3 Hydrogeological overview
Bedrock

1.7.3.1 The majority of the study area is underlain by bedrock comprising the
mudstones of the Singleton Mudstone Member and Mercia Mudstone Group.
The eastern end of the study area is underlain by bedrock comprising
sandstones of the Sherwood Sandstone Group.

1.7.3.2 The bedrock within the study area is presented within Figure 1.5 and
discussed in further detail within Volume 3, Chapter 1: Geology, hydrogeology
and ground conditions of the ES.
Superficial Deposits

1.7.3.3 The superficial deposits underlying the study area are listed below in Table
1.37 and presented within Figure 1.4.

Table 1.37: Superficial Deposits

Superficial deposits

Location within the study area

Tidal Flat Deposits (clay and silt) Intertidal zone

Storm Beach Deposits (gravel) Intertidal zone

Blown Sand (sand) From intertidal zone to inland

Tidal Flat Deposits (clay and silt) Inland of sand deposits

Peat (peat) Localised inland areas

Diamicton Till, Devensian

Inland of Peat, alternating with Head

Alluvium (clay, silt, sand and gravel)

Inland, across River Ribble Tributary

Head (clay, silt, sand and gravel)

Inland of Alluvium deposits, alternating with Till

Tidal Flat Deposits, 1 (silt, clay and sand) North and south of River Ribble

Tidal River or Creek Deposits (clay, silt and sand) Beneath River Ribble

River Terrace Deposits, 1 (clay, silt, sand and gravel) | South of River Ribble

Aquifer designation

1.7.3.4 In regard to bedrock deposits, Mudstones of the Singleton Mudstone Member
and Mercia Mudstone Group are designated as a Secondary B aquifer. These
are predominantly lower permeability layers which may store and yield limited
amounts of groundwater. Sherwood sandstone group (sandstone) is classified
as a principal aquifer; permeable geology able to provide a high level of water
storage and able to support water supply and/or river base flow on a strategic

scale.

1.7.3.5 Superficial deposits form a continuous secondary A aquifer at the western end
of the study area, reflecting the extent of blown sand deposits; formations
formed of permeable layers capable of supporting water supplies at a local
scale, in some cases forming an important source of base flow to rivers. The

remainder of the study area comprises secondary undifferentiated or
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unproductive strata, reflecting the distribution of superficial deposits with low
permeability such as glacial till and tidal flat deposits. Additional detail can be
found within Volume 3, Chapter 1: Geology, hydrogeology and ground
conditions of the ES.

Source Protection Zones

1.7.3.6 An approximate area of 220 ha within the far eastern extent of the study area
to the north of the Ribble Estuary is located within a Zone Ill: Total catchment
SPZ. SPZs are presented within Figure 1.6.

1.7.4 Fluvial and tidal flood risk

Flood Map for Planning

1.7.41 The Environment Agency Flood Map for Planning, as illustrated in Figure 1.15
shows The landfall construction compound in which the TJB entry pits are
located are within Flood Zone 1. The TJB exit pits located within the intertidal
area are located within Flood Zone 3. The two remaining landfall compounds
are located within Flood Zone 1.

1.7.4.2 The Environment Agency Flood Map for Planning, as illustrated in Figure 1.15
shows the onshore export cable corridor and associated temporary
construction compounds and temporary construction access tracks are located
within Flood Zones 1, 2 and 3.

1.74.3 The Environment Agency Flood Map for Planning, as illustrated in Figure 1.15
shows the 400 kV grid connection cable corridor and associated temporary
construction compounds and temporary construction access tracks are located
within Flood Zones 1, 2 and 3.

1.74.4 Throughout the 250 m study area, The Environment Agency Flood Map for
Planning, as illustrated in Figure 1.15 shows land adjacent to watercourses
and sea are located within Flood Zone 2 and 3.

Construction phase
Environment Agency Flood Model data

1.74.5 A number of datasets relating to flood risk have been obtained from the
Environment Agency in 2023 under a conditional licence, including:

* Ribble Estuary Tidal model (2014);
¢ Ribble Douglas model (2010); and

e Coastal Design Sea Levels - Coastal Flood Boundary Extreme Sea
Levels dataset (2017).

1.7.4.6 The Coastal Design Sea Levels dataset has been used to assess flood risk at
the landfall. The Ribble Estuary tidal model has been used to assess tidal flood
risk within the onshore infrastructure area. The Ribble Douglas model has
been used to assess fluvial and joint probability fluvial and tidal flooding within
the onshore infrastructure area. For additional information regarding
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1.7.4.7

1.7.4.8

1.7.4.9

1.7.4.10

1.7.4.11

1.7.4.12

1.7.4.13

1.7.4.14

Environment Agency flood model data and climate change allowances used
within the assessment, see section 1.2.3 and section 1.4.3.

Landfall

The 2032-0.5% AEP peak sea levels at chainage 1210 is 6.25m AOD. One
metre resolution DSM LIDAR data demonstrates landfall construction
compound in which the TJB entry pits are located between 9.10 m AOD and
9.50 m AOD, and is located above peak sea levels, including an uplift for
project sea level rise during the construction period.

The landing of the offshore export cable at or around MHWS to the landfall
compound will be undertaken via trenchless techniques. The trenchless
installation will drill underground from the landfall compound and punch out of
the direct pipe seaward of the dunes and at least 15m from the toe of the
Lytham St Annes dunes. Within this area, ground levels are between
2.50 m AOD and 5.00 m AOD and as such it is expected the area will be at
risk of flooding from the 2032 0.5% AEP peak sea level.

Onshore export cable corridor and 400 kV grid connection cable
corridor

Tidal flooding

To account for sea level rise to the end of the construction phase, 108.3 mm
has been applied to the 2014 0.5% AEP undefended tidal flood extent from the
Ribble Estuary tidal flood model (2032 0.5% AEP).

Mapping of flood levels and spot depths derived from LIDAR data associated
with this event are presented within Figure 1.7. Tidal flooding generally
inundates land within proximity to Main Rivers and ordinary watercourses
flowing into the River Ribble.

During construction, the majority of the onshore export cable corridor is located
outside the extent of inundation associated with the 2032 0.5% AEP tidal flood
extent.

The central extent of the onshore export cable corridor located between Ballam
Road and Moss Side is inundated with flood depth between 1.12 m and
2.54 m. Temporary construction compounds located immediately to the east
of Ballam Road are inundated by 0.76 m and 1.55 m of flooding, while the
construction compound to the west is inundated by flood depths of up to 0.41 m
during the 2032 0.5% AEP event.

Whilst the 400 kV grid connection cable corridor and associated temporary
compounds are inundated by tidal flooding, the Ribble Douglas (2010, updated
2020) model included modelling of both fluvial and tidal contributions which
present greater flood depths (discussed in greater detail within paragraphs
1.7.4.14 10 1.7.4.17).

Fluvial flooding

To account for climate change occurring to peak river flow by the end of the
construction phase, the 0.1% AEP + 20% climate change event has been used
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1.7.4.15

1.7.4.16

1.7.4.17

1.7.4.18

1.7.4.19

1.7.4.20

1.7.4.21

to assess fluvial flooding to the onshore export cable corridor. During this
scenario, a limited section of the 400 kV grid connection cable corridor is
inundated by up to 1.5 m of flooding associated with out of bank flows from the
Savick Brook, as presented within Figure 1.16.

During the undefended 0.1% AEP + 20% climate change event as presented
within Figure 1.17, the 400 kV grid connection cable corridor to the south of
the River Ribble is inundated a limited extent of flooding with depths between
0.12m and 0.35 m. Flooding is associated with out of bank flows from
tributaries of Mill Brook.

It is additionally noted that fluvial flooding from the 4% AEP and 2% AEP fluvial
event inundates the and 400 kV grid connection cable corridor to the north of
the River Ribble. Flooding associated with out of bank flows from a tributary of
Mill Brook which immediately outfalls to the River Ribble to the west of the site.

The fluvial model boundary within the Ribble Douglas model does not include
the onshore export cable corridor or landfall area of the Onshore Infrastructure
Area.

Fluvial and tidal flooding

To account for the fluvial and tidal contribution on flood extents and for the
effects of climate change occurring to peak river flow by the end of the
construction phase, the 1% AEP + 20% climate change event has modelled
alongside tidal flooding to assess flooding to the onshore export cable corridor
from both fluvial and tidal sources occurring in unison. Commentary on the
worst-case flooding from the defended and undefended events is presented
below.

The 400 kV grid connection cable corridor is impacted by fluvial flooding. Land
to the south of Blackpool Road within the far eastern extent of the cable
corridor, presenting flood depths between 0.40 m and 1.55 m during the 0.1%
AEP defended event with a 20% climate change uplift in fluvial flows, as
presented within Figure 1.18. The 400 kV grid connection cable corridor to the
south of the River Ribble is not inundated by this event under the defended
scenario but during the 0.1% + 20% undefended scenario, flood depths
between 0.40 m and 2.89 m are evident across the cable corridor, as
presented within Figure 1.19.

Credible maximum climate change scenario
Upper estimate peak river flows

The upper estimate peak river flow allowance has been used to assess the
credible maximum climate change scenario from fluvial flows. This is 27% for
the Ribble management catchment and 24% for the Douglas Management
catchment under the 2020’s epoch, as per Table 1.9.

The onshore export cable corridor and 400 kV grid connection cable corridor
are assessed to be at risk of fluvial flooding during the construction phase and
throughout the development lifetime, and thus are considered to be risk from
the upper estimate peak river flow extent. However, the construction of these
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1.7.4.22

1.7.4.23

1.7.4.24

1.7.4.25

1.7.4.26

1.7.4.27

aspects of the Transmission Assets are to be waterproof and not considered
to be sensitive to the depth of floodwater inundation. As such, further
assessment of fluvial flood data is not considered to be required.

H++ assessment

based on the Environment Agency’s Coastal Design Sea Levels Level data
the H++ flood level is 8.06m AOD at landfall. TUBs are located between 9.10
— 9.50m AOD and as such will not be affected by the H++ scenario, or by
flooding during the operational lifetime.

The landfall, onshore export cable corridor and 400 kV grid connection cable
corridor are assessed to be at risk of flooding during the construction phase
and throughout the development lifetime, and thus at risk from the H++ event.
However, the construction of these aspects of the Transmission Assets are to
be waterproof and not considered to be sensitive to the depth of floodwater
inundation. As such, the H++ approach is not considered necessary to be
applied.

Operational and maintenance phase

The construction phase is expected to continue until 2032 and the
operational lifetime of the Transmission Assets is assumed to be 35 years.

During the operation and maintenance phase there will be no permanent
above ground structures associated with landfall, the onshore export cable
corridor and 400 kV grid connection cable corridor other than joint bay and
link box covers at ground level. As such, development will not increase flood
risk to the surrounding area and has negligible risk of flooding to and from the
development.

Volume 1, Chapter 3: Project description details activities associated with the
operation and maintenance phase of the Transmission Assets and is
summarised below.

e The landfall TJBs will only require to be accessed in the event of a cable
failure or fault resulting in replacement or repair.

e The operation and maintenance requirements for the onshore export
cables and 400 kV grid connection cables is expected to involve routine
inspections of the links boxes, which will be places at intervals along the
onshore route.

e Joint bays are only expected to require access in the event of a cable
failure or fault resulting in replacement or repair.

As such, it is expected mitigation measures within Table 1.38 will ensure
vulnerability of site users is managed during this phase.

Decommissioning

Activities associated with decommissioning will operate within the parameters
of those established for construction. An Onshore Decommissioning Plan is
detailed as a CoT36 (see Table 1.38) and will be developed prior to
decommissioning in a timely manner. The Onshore Decommissioning Plan
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1.7.4.28

1.7.4.29

will include details relevant to flood risk, pollution prevention and avoidance
of ground disturbance. The Onshore Decommissioning Plan will be in line
with the latest relevant available guidance.

Mitigation measures (commitments)

Site workers will be present within areas of the landfall, onshore export cable
corridor and 400 kV grid connection cable corridor at risk of fluvial and tidal
flooding (Flood Zone 2 and 3) during the construction phase of the
development. Occasional operation and maintenance activities are also
expected to take place at the landfall, onshore export cable corridor and
400 kV grid connection cable corridor. As outline in the outline operational
drainage management plan (document reference J10), the onshore export
cables and 400 kV grid connection cables will be installed below ground, and
the existing land cover will be reinstated at surface level, in line with best
practice, during the construction phase. On this basis it is not considered
necessary to provide permanent surface water management measures for the
onshore cable route.

The following mitigation measures (commitments) presented below within
Table 1.38 below are proposed to manage flood risk and vulnerability to site
workers during the construction, operational and maintenance and
decommissioning phases. Commitments are also presented within Section
1.8, Table 1.44. Commitments are to be secured through requirements of the

DCO.

Table 1.38: Summary of CoT for fluvial and tidal flood risk for landfall, the onshore

export corridor and 400 kV grid connection cable corridor

CoT Summary Reason How CoT is to be
secured
CoTO02 | The following features will be crossed |To reduce flood risk from fluvial |DCO Schedules 2A and
by trenchless techniques, as set out in | and tidal sources 2B, Requirement 8
the Onshore Crossing Schedule (Code of Construction
submitted as part of the application for Practice)

development consent:

e - A, B and Classified unnumbered
roads (known as C roads)
(including the Preston Western
Distributor Road, A582 South
Ribble Western Distributor Upgrade
and M55 Heyhouses Link Road;
excluding Leech Lane);

e - All Environment Agency Main
Rivers, including: Moss Sluice, east
of Midgeland Road along Pegs
Lane; Savick Brook, south of A583;
Wrea Brook southeast of Cartmell
Lane; Dow Brook east of Lower
Lane between the A584 and the
A583; Middle Pool north of Lund
Way; and

e - All Network Rail crossings,
including along the line which runs
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CoT Summary

between Blackpool North and
Preston, south of Cartmell Lane;
and at the Network Rail crossing
along the line which runs to
Blackpool North, south east of
Squires Gate, parallel to the A584.

Reason

How CoT is to be
secured

CoT06

The construction area associated with
onshore export cable corridor will be
100 m working width and the 400 kV
grid connection cable corridor will be
working width 76 m to minimise the
construction footprint, except at
complex trenchless technique
crossings, including, but not limited to:

¢ Network Railway Crossings;

e A, B and Classified unnumbered
roads (known as C roads),
including B5261 (Queensway);

e the approach to landfall;

e river and water course crossings;
and

e sensitive utility assets (e.g. high
pressure gas pipelines).

The widths of both the onshore export
cable corridor and 400 kV grid
connection cable corridor also
increases up to 270 m in width, on the
access and egress to the onshore
substations, to facilitate consideration
of trenchless crossings as well as
being subject to detailed design.
These increased widths and crossing
methodologies are set out in the
Onshore Crossing Schedule and
Works Plans-Onshore and Intertidal.

To reduce flood risk from fluvial
and tidal sources

DCO Schedules 2A &
2B, Requirement 5
(Detailed design
parameters onshore);
Works Plans - Onshore
and Intertidal

CoT08

Post-construction, the working area
will be reinstated to pre-existing
condition as far as reasonably
practical in line with the DEFRA
Construction Code of Practice for the
Sustainable Use of Soils on
Construction Sites (PB13298),
Institute of Quarrying (IQ) Good
Practice Guide for Handling Soils in
Mineral Workings (1Q, 2021) and
British Society of Soil Science (BSSS)
Working with Soil Guidance Note on
Benefitting from Soil Management in
Development and Construction
(BSSS, 2022).

To ensure working areas are
reinstated to pre-existing
conditions after construction has
been completed

DCO Schedules 2A &
2B, Requirement 18
(Restoration of land
temporarily used for
construction);

DCO Schedules 2A &
2B, Requirement 8
(Code of
Construction
Practice)

CoT09

The Outline Code of Construction
Practice (CoCP) has been submitted
as part of the application for

To implement construction
phase drainage to control runoff

DCO Schedules 2A and
2B, Requirement 8
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CoT Summary Reason How CoT is to be
secured

development consent. Detailed during this phase of the (Code of Construction
CoCP(s) will be developed in Transmission Assets. Practice)
accordance with the outline CoCP.
The Outline CoCP includes
information about drainage during
construction.

CoT10 | Where trenchless techniques are To reduce flood risk from fluvial | DCO Schedules 2A and
proposed for Environment Agency and tidal sources 2B, Requirement 8
Main Rivers, the following distances (Code of Construction
will be used: Practice)

e 8 m from the bank of the
Environment Agency Main River or
landward toe of any associated
flood defence structure;

e 16 m from tidal Environment
Agency Main Rivers or the
landward toe of any flood defences,
where the Main River is a sea
defence structure; and

e a minimum of 2 m vertical
clearance will be maintained below
the hard bed of all Environment
Agency Main Rivers, including the
landward toe of any associated
flood defences.

Final vertical clearance depths

beneath Environment Agency Main

Rivers will be identified during detailed

design stage, in consultation with the

Environment Agency, to ensure the

export cables remain buried for the
operational lifetime of the project.

CoT12| The onshore export cables and the To reduce flood risk from fluvial |DCO Schedule 1, Part
400 kV grid connection cables will be |and tidal sources 1, Authorised
completely buried underground for the Development
entire length. No overhead pylons will
be installed as part of the
Transmission Assets.

CoT14 | Joint bays will be completely buried, To ensure no above ground DCO Schedules 2A &
with the land above reinstated. An development (and potential 2B, Requirement 8
inspection cover will be provided on floodplain displacement) will (Code of Construction
the surface for link boxes for access arise from the installation of joint | Practice)
during operation and maintenance bays and link boxes
phase.

CoT27 | All temporary compounds will be To ensure working areas are DCO Schedules 2A and
removed and sites will be reinstated reinstated to pre-existing 2B, Requirement 8
when construction has been conditions after construction has | (Code of Construction
completed. been completed Practice); and

DCO Schedules 2A and
2B, Requirement 16
(Restoration of land

Morgan and Morecambe Offshore Wind Farms: Transmission Assets
Environmental Statement

Page 155




P

ATETRA TECH COMPANY

j MORECAMBE

@cobra | () FLoTATION ENERGY

bp

EnBW 1%

CoT Summary

Reason

How CoT is to be
secured

used temporarily for
construction)

CoT35

An Outline Code of Construction
Practice (CoCP) has been prepared
and submitted with the application for
development consent. Detailed
CoCP(s) will be developed in
accordance with the outline CoCP.
The Outline CoCP will include
measures to maintain and address:

e [...]flood protection and control
measures;

e -water environment and drainage;
and

e pollution prevention [...]

To implement control measures
in regards to fluvial and tidal
flooding, including:

e Measures to prevent a
reduction in the capacity of
the fluvial floodplain which
can increase flood risk
downstream;

e Measures regarding
dewatering;

e Measures regarding
restricting the placement of
stockpiling, storage of fuels

DCO Schedules 2A and
2B, Requirement 8
(Code of Construction
Practice)

and chemicals and refuelling
to Flood Zone 1 (where
practical) and at least 8 m
from ordinary watercourses
and Main Rivers and 16m
from tidal Main Rivers to
reduce vulnerability to flood
risk;

CoT36 | Onshore Decommissioning Plan(s) will | To manage flood risk during DCO Schedules 2A &
be developed prior to decommissioning 2B, Requirement 22
decommissioning. The Onshore (Onshore
Decommissioning Plan(s) will include decommissioning)
provisions for the removal of all
onshore above ground infrastructure
and the decommissioning of below
ground infrastructure (if and where
relevant and practicable), and details
relevant to flood risk, pollution
prevention and avoidance of ground
disturbance. The Onshore
Decommissioning Plan(s) will be in
line with the latest relevant available
guidance.

CoT39 | Fences, walls, ditches and drainage To ensure flood risk is not DCO Schedules 2A &
outfalls will be retained at the landfall |increased as a result of 2B, Requirement 8
and along the onshore export cable construction activities (Code of Construction
corridor and 400 kV grid connection Practice)

cable corridor, where possible. Where
it is not reasonably practicable to
retain them, any damage will be
repaired and reinstated as soon as
reasonably practical. The Environment
Agency must be notified if damage
occurs to any Environment Agency
main river or related flood
infrastructure.
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CoT Summary

CoT44

The Project Description (Volume 1,
Chapter 3 of the Environmental
Statement) sets out that the
installation of the offshore export
cables under Lytham St Annes SSSI
and the St Annes OId Links Golf
Course will be undertaken by direct
pipe trenchless installation technique.
The exit pits associated with the direct
pipe installation will be at least 100 m
seaward of the western boundary of
the SSSI.

Reason

To ensure flood risk is not
increased at the landfall as a
result of construction activities

How CoT is to be
secured

DCO Schedules 2A &
2B, Requirement 8
(Code of Construction
Practice)

CoT90

The Project Description (Volume 1,
Chapter 3 of the Environmental
Statement) sets out that the
installation of the 400 kV Grid
Connection Cable Corridor beneath
the River Ribble will be undertaken by
direct pipe or micro tunnel trenchless
installation techniques.

To ensure flood risk is not
increased in proximity to the
River Ribble as a result of
construction activities

DCO Schedules 2A &
2B, Requirement
5(3)(Detailed design
parameters onshore);
and

Requirement 8 (Code of
Construction Practice)"

CoT95

The Outline Code of Construction
Practice (CoCP) has been submitted
as part of the application for
development consent. Detailed
CoCP(s) will be developed in
accordance with the Outline CoCP.
The Outline CoCP includes that during
the construction phase the Principal
Contractor(s) will sign up to the Flood
Warning Service and will be alerted by
a phone call or text when a Flood
Warning becomes active. The flood
warning will be applied to the entire
Onshore Infrastructure Area located
within Flood Zones 2 and 3 to enable
site personnel to be evacuated from
the site in a timely manner prior to a
flood event occurring, if appropriate.

To reduce vulnerability to flood
risk

DCO Schedules 2A &
2B, Requirement 8
(Code of Construction
Practice)

CoT97

The Outline Code of Construction
Practice (CoCP) has been submitted
as part of the application for
development consent. Detailed
CoCP(s) will be developed in
accordance with the Outline CoCP.
The Detailed CoCPs detail that where
necessary at the compounds located
within the landfall area, construction
measures will be adopted to maintain
the existing level of flood protection
during construction. These measures
will be discussed with the Environment
Agency. If applicable, these measures
could include scheduling work
windows against tide times and
briefing site personnel regarding

To reduced flood risk
vulnerability to site users during
the construction phase.

DCO Schedules 2A &
2B, Requirement 8
(Code of Construction
Practice)
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CoT Summary Reason How CoT is to be
secured

weather conditions, tide times and
heights. If a Flood Warning/Flood Alert
is issued for the ‘Lancashire coastline
at Lytham St. Annes, along the coast
from Squires Gate to Warton Bank’
Flood Warning Area (reference
012FWCTL13A) and the ‘Coast at
Lytham St Annes’ Flood Alert area
(reference 012WACLS) works within
the relevant areas within the landfall
area would also be stopped whilst the
Flood Warning/Flood Alert is active.

Strategic Flood Risk Assessment Data
Strategic Flood Risk Assessment (Fylde Borough Council, 2011)

1.7.4.30 Relevant information to fluvial and tidal flood risk from the FC SFRA has been
extracted and included as follows.

e Fylde Borough Council do not hold any records of historical flooding.
Central Lancashire Strategic Flood Risk Assessment (2007)

1.7.4.31 Relevant information to fluvial and tidal flood risk from the CL SFRA has been
extracted and included as follows.

o Raised river defences have been built across parts of the catchment to
prevent flooding.

e Watercourses within the Ribble and Douglas catchments are tidally
influenced.

Blackpool Council Strategic Flood Risk Assessment (2014)

1.7.4.32 Relevant information to fluvial and tidal flood risk from the Blackpool Council
SFRA has been extracted and included as follows.

e There are no areas of the Transmission Assets that are located within
Blackpool in Zone 3b (functional floodplain).

e Historical overtopping of the existing sea defences has occurred during
storm events; however, the new sea defences have on the whole,
addressed this risk.

Summary

1.7.4.33 At landfall, the TJB entry pits are not considered to be at risk of tidal or fluvial
flooding and will only be accessed by site users during the operational and
maintenance phase if a repair is required. The offshore export cables landing
location is within the intertidal area and as such is considered to be at risk of
tidal flooding throughout the construction period.
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1.7.4.34

1.7.4.35

1.7.4.36

Partial extents of the onshore export cable corridor and 400 kV grid connection
cable corridor are at risk of flooding during construction.

The installation of below ground cables will be undertaken during the
construction phase. During the operation and maintenance phase there will be
no permanent above ground structures associated with landfall, the onshore
export cable corridor and 400 kV grid connection cable corridor other than joint
bay and link box covers at ground level. As such, development will not increase
flood risk to the surrounding area and has negligible risk of flooding to and from
the development. Furthermore, only planned maintenance activities will take
place within these aspects of the Transmission Assets during the operational
and maintenance phase, and activities associated with decommissioning will
operate within the parameters of those established for construction.

Commitments are to be secured through requirements of the DCO. With the
implementation of mitigation measures (commitments) presented within Table
1.38 during the construction, operational and maintenance and
decommissioning phases of the landfall, onshore export cable corridor and
400 kV grid connection cable corridor, flood risk from fluvial and tidal source is
assessed to be low.

Morgan and Morecambe Offshore Wind Farms: Transmission Assets
Environmental Statement

Page 159



P

MORECAMBE

—E&nBW ‘ {:}w

=77  (coba (‘) FLOTATION ENERGY
~ Partners in UK offshore wind
ATaTAA TecH ComaT
o, 20T 7 =i H Sovdrby Hall =y (&7 o
N I =2 = e A Wrtro oy | d\ " \ \ 1S Tes %: .
il IWVQ Blue Maor Fance W aslay|
i (1L |Uum M ol i R o
I = e Boes 72l o R e wminG A Blackpool
[ 2 b Y o ) sic . ~al Har o
1 GD 7 7 LT O % ZAN nsk; o\ vy : e "
i n@ S ® \i\‘? Thistizthn \t?él-": Iﬁﬁ‘: ni)f: Tree Blaco h— i
: Tty g histlaton i C5 -
i r\g 2 cemyQy Brackenscaies | "‘;ﬂ \& 1 o
i ﬁ = ™ H, G \\ \\_ Y/
| A Aiz L THENFYLDE TAN 12
H . (=2 TS E Stanle| / Hea +Ba
1 g @ :-24“ e S 8 “TIa Maar Hey F: Boil
H 97 7 T O u b " Fm
% R oore = R Lo N DR Sl B
- * LN o . Southport |
| K %000%%‘1&"1 o 3 i %téiningn h Meor IS o
,' iHls} ﬁu‘qm%% 1 i vl L) mngamb Gmenféatgh i ‘ LEGEND
! i oPH J & %% Greenhills ]
<Po i il o= Yessten 7 Onshore
' [\ ey whacy Lane L Infrastructure Area
. 4 = oo % | Onshore
' = (I
L o WS & o ~ : 5
I ,55.3 =4 E“,;?.ﬁgéaf = = /jgg - . Wabgglurpton __ substation sites
I w3§++ U %%%&,;\,\ W Lilile 8 2&3 = U _l Study area
I i= eI il % =T | g ¥ oo s \| -y Intertidal
- =3 £2 0 " = I r 09! \ “
i .. = Ay s S A S?:?e;?/ \Wbasr! = Shreen ln ertiaa
i 34 mﬂi%‘ s mb BﬁN Hnﬁ%uw = f;{h? = e ve (N e T infrastructure area
1 = MassiS dezaf iy Bl 2l . Hol = i Bpl) = D ]
i = R ey 4 3 @E&_\ .\! S LDE DISTRIC 8 Hher o Landfall
=l = 7 ar 4 | —— (¢ Bart i
_’ South Bhorey ] g qu o opeat Al 5 Mpes Housa Fry_y ) :?ES% 3 / Ty ez 1 Mo BYeck S | % ;t%“ % feld = § Permanent
; 23l o [ o i T B z aé“*& 2«2/ Il substation access
! N =\ - . e ¢ W routes
I D'H & gﬁ@}@ "’E’-\'e"ff e o g = | i '%3 S
=l esse R Il G B ok s Tempor.
i e e ¢ Lo\l By mm 'emporary
i MESSE e 7 i el d
Qﬂﬁ\ ine = 0 e A /\ - este T | i F compound areas
s Y L g - - L 1 A » 5
32 =4 = S s o ] o Onshore export
.- B : s Sy HY e = S ggm’”?»g cable corridor
o ; = il [ S ) i i v Z S ;
| 4.3 ]““ ' il /] Nt =T A 400 kV grid
NS 0 e 5
i : 2 P LR Sy [ connection cable
J : L= ;‘4 =Bl e : corridor
] 5
, 5 ) _ st Flood depths (m)
. it Qg a2, Bk S
! T c VN A LSS <= 000
a
! & S '\ e al <0.25
‘ il : 1 0.25to 1.00
! = i LAY V. 0.
i :
‘\_f’ _ L Little Qarr ) eCkle 2\ - 1.00 to 1.50
st i B N
= Sz I 1.50t0 2.00
) el s B > 2.50
7 < 3 eZ D
G . g 51 =il :
N} i Xzl &
s o G = /U .!1-
f
&
o GH oy 8 Y
ﬁ Y ER ]
U
4 , = ST
\\ . ST ;\NNE S Fairhaver = \:}QHQOOO
x 7T —_— o
Mud & Sand T
| . AN L
e \B & { E< B’—D.
\ P = \ ) &
\ i ‘_‘_,.a_q,‘eﬂ-.'m—" jj}céﬂc % )
IO - fal [ 0
TEY
N f = \
e Mud & Sand New % \ \ NG
B & L)

3

—ﬁ - - _""; Georgp's Brow w 5
T T RIBBLE ESTUAR) &

eur.rpsgroup.com\Projectsi12693 Morgan Morecambe Transmission Assets\Tech\Drawings\12693-0332-01.aprx 12693-0332-01 FRA 1.186

T .~ T |  NATIONAL NATUHE RESERVE
S [
e %"“o
raa‘t Bank p
L i ]
el . T ‘/». _ =M
— ./ = == =
e e
~ cle -
: A= = =
L Sl e SNA S -
R v \P =%
- — ‘- b ‘—_A TS *—

~ |Ceagsens Marsh |

mMarshsi,de Sands

F
=3
1

Path: L1 P:\eur-mpfs-02

Project Name:
MORGAN AND MORECAMBE OFFSHORE
WIND FARMS: TRANSMISSION ASSETS

Drawing Title:
DEFENDED 1% AEP FLUVIAL EVENT PLUS 20%
CLIMATE CHANGE UPLIFT WITHIN THE STUDY AREA

r Eridgg ?}

vy

eth Ma@;{/

W
N e

2o 1{ =\
\ Wr Jwr
b8\

i s

Model used (Ribble Douglas 2010)

2 J‘f MORECAMBE

©cobra | () FLoTaTION ENERGY

A enBw %

res

Paneary L e e

Figure 1.16

! Drawing Number:

12693-0332-01

Geodetic Information:

Datum: OSGB 1936

Projection: British National Grid
Scale@379mmx231mm: 1:62,000

Data Sources: Client, The Crown Estate, MMO, NRW, ScotGov,

© Gromn copyright, All nghts resorved 2024 License number 100031673
Servica layer eredits Fsi UK, Esn, TomTom, Garmin, Frursquare, FAQ, METUHASA, USGS

VER| DATE DETAILS BY |CHECK

01 |23/09/24] FINAL SHB | ALM

Figure 1.16a:

Defended 1% AEP fluvial event plus 20% climate change uplift
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Undefended 1% AEP fluvial event plus 20% climate change uplift

Morgan and Morecambe Offshore Wind Farms: Transmission Assets

Environmental Statement

Page 163



©cobra | (O, FLoTaTION ENERGY

bp
MORECAMBE ~ —EnBW %

—

0Blackpool

-

DSc:uthport

LEGEND
Onshore
=

“eur-mpfs-02.eur.rpsgroup.comiProjects\12693 Morgan Morecambe Transmission AssetsiTech\Drawings\12693-0333-01.aprx 12693-0333-01_FRA_1.17

2| Project Name:
- MORGAN AND MORECAMBE OFFSHORE
5 WIND FARMS: TRANSMISSION ASSETS

AR

4.18 4.18 4.17 4.17 4.16 4.15 4.14 4.1_4.08 4.07 4.07
G (@]

Q a
4.16 4.08 4.07 4.07
1 iR

T L e o @we _aW &

~ -t o “=re 404 404 4027401 4 4
S o ol a-d e e e
“a 4,06 4.04 404 403 4.02 401 4 4

~ @b kg 'O © Tame Ter @ 6 © ® @

Nig . 4.07.4.07 4.07 4.07 4.07 4.06 4.05 404 403 401 4 4 4

s Runway Approach SRR e e 9 e _ols @

~ : W ‘o 4,08/ 4.07 4.07 4.07 407 407 407 406 4.05 404 404 401 4 4 4

N ‘s\ 1 . nghti . it 6 ™ 5 § o © v @ 6 ¢ e © ©°
l, L B LU 4.09 4.07°4.07 4.07 4.07 407 407 406 4.05 404 404 4 4 4 4
H A B & 6 6 @ @ o 8 & oy e ol es ® e
5 8 s AL 4,09 4.08 4.07 4.07 4.07 407 407 406 405 404 403 4 4 4 4

. R el el e e le ko owme ® © © 8

é gl 412 412 411 411 4.1 4.09 4.09 4.08:4/07-4.07 4.07 4.07 4.07 4.06 4.04 4.04 404 402 4 4 4
.‘L L o c o o Mol ME: o o o0, c¢ e e, o © e

: ! S~ 4.13 4127412 412 411 4111 4.11 4.1 4.09 4.08 4.07 407 4.07 407 407 4.06 404 404 404 401 4 4 4

aYy Approach L'th r S~oommo K © 6 omoT e © 6 o 0 o egdl @
At W41974:54.09 4115 4.13 4113 412 4.12 412 4.12 411 4.09 4.07 4.07 4.07 4.07 407 4.06 4.04 399 4 4

AR e o o Jd==L 0 ¢ e © o 6 ©. o 6 o ©_o--

y Vi 42 42 420 42 42 418 416 41674.15.3.15 4115 4.15 414 4.12 4,08 4,07 4.07 4.07 407 4.06 _3.97.3:99"359 399

. ¢ D e Nl Cc _ 0 0 C_ i Qual=eTT e & Y
' 4,05 4.03 4.03 4.03 3,98 3.99 3.99

3.94 3.94 3.24-"

Infrastructure Area

A Onshore
] substation sites

i__! Study area

| .
Intertidal

infrastructure area
Flood depths (m)
<=0.00
<0.25
0.2510 1.00
I 1.00to0 1.50
Il 1.501t02.00
> 250

Flood level
(mAOD)

Model used (Ribble Douglas 2010)

_f morecAmBE

@cobra | (7)) FLOTATION ENERGY

- |——EnBW é ‘:pm—-s

Figure 1.17

Drawing Number:

12693-0333-01

Drawing Title:
UNDEFENDED 1% AEP FLUVIAL EVENT PLUS 20% CLIMATE CHANGE
UPLIFT WITHIN THE STUDY AREA

[¢] 0.04
1

1

0.08 mi
i

0 0.05

0.1 km

i | Geodetic Information:

Datum: OSGB 1936

Projection: British National Grid
Scale@379Immx231mm: 1:4,000

Data Sources: Client, The Crown Estate, MMO, NRW, ScotGov,
layer crediis Esi UK, Esn, TomTom, Garmin, Foursquere, FAC, METUHASA, USGS

wn copyright, Al nghts reserved 2024 License number 100031673 VER| DATE DETAILS BY |CHECK

0

23/09/24]  FINAL SHB | ALM

Figure 1.17a:

Undefended 1% AEP fluvial event plus 20% climate change uplift
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1.7.5 Groundwater flood risk

1.7.5.1 Groundwater flood risk mapping included within the Groundsure Enviro and
Geo Insight report shows the western extent of the study area has a ‘low’ risk
of groundwater flooding. The eastern extent of the study area has a ‘moderate’
to ‘high’ risk of groundwater flooding, associated with the water table being
located closer to the surface within proximity to the Ribble Estuary.

1.7.5.2 Mitigation measures as identified in Volume 3, Chapter 1: Geology,
hydrogeology and ground conditions of the ES limit the potential impact from
this source. Any ingress of groundwater during excavation and trenching will
be managed appropriately using dewatering as outlined in Volume 1, Chapter
3: Project description. With the mitigation, the overall risk of flooding from
groundwater has been assessed to be very low.

Strategic Flood Risk Assessment Data
Central Lancashire Strategic Flood Risk Assessment (2007)

1.7.5.3 The CL SFRA reported occurrences of groundwater flooding from hard rock
aquifers or superficial deposits in the north west Environment Agency region.

Mitigation measures (commitments)

1.7.5.4 Mitigation measures (commitments) presented below within Table 1.39 are
proposed to manage flood risk and vulnerability to site workers during the
construction and decommissioning phase. No commitments relating to
groundwater flooding are required during the operation and maintenance
phase. Commitments are also presented within Section 1.8, Table 1.44.
Commitments are to be secured through requirements of the DCO.

Table 1.39: Summary of CoT for groundwater flood risk

CoT Summary Reason How CoT is to
be secured
CoT09 The Outline Code of Construction To implement construction phase | DCO Schedules
Practice (CoCP) has been drainage to control runoff during | 2A & 2B,
submitted as part of the application |this phase of the Transmission Requirement 8
for development consent. Detailed | Assets. (Code of
CoCP(s) will be developed in Construction
accordance with the outline CoCP. Practice)
The Outline CoCP includes
information about drainage during
construction.
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CoT Summary Reason How CoT is to

be secured

CoT35 An Outline Code of Construction To implement control measures | DCO Schedules
Practice (CoCP) has been prepared |in regards to fluvial and tidal 2A & 2B,
and submitted with the application | flooding, including: Requirement 8
for development consent. Detailed (Code of
CoCP(s) will be developed in * miiﬁﬁsi?ﬁfzs nt a Construction

. . pacity of .
accordance with the outline CoCP. the fluvial floodplain which can Practice)
The Outline CoCP will include increase flood risk
measures to maintain and address: downstream:

e [...]flood protection and control | Measures regarding
measures, dewatering;
* -water environment and Measures regarding restricting
drainage; and the placement of stockpiling,
e pollution prevention [...] storage of fuels and chemicals
and refuelling to Flood Zone 1
(where practical) and at least 8 m
from ordinary watercourses and
Main Rivers and 16m from tidal
Main Rivers to reduce
vulnerability to flood risk;

CoT36 Onshore Decommissioning Plan(s) | To manage flood risk during DCO Schedules
will be developed prior to decommissioning 2A and 2B,
decommissioning. The Onshore Requirement 22
Decommissioning Plan(s) will (Onshore
include provisions for the removal of decommissioning)
all onshore above ground
infrastructure and the
decommissioning of below ground
infrastructure (if and where relevant
and practicable), and details
relevant to flood risk, pollution
prevention and avoidance of ground
disturbance. The Onshore
Decommissioning Plan(s) will be in
line with the latest relevant available
guidance.

CoT41 Where the onshore export cable To inform groundwater flood risk | DCO Schedules
corridor or 400 kV grid connection 2A & 2B,
cable corridor crosses sites of Requirement 8
particular sensitivity (e.g. embanked (Code of
Environment Agency surface Construction
watercourses, Sites of Special Practice)
Scientific Interest or groundwater
inner Source Protection Zones)
hydrogeological risk assessment(s)
will be undertaken to inform a site-
specific crossing method
statement(s) where required. These
will be agreed with the relevant
stakeholders prior to construction.
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1.7.5.5

1.7.6
1.7.6.1

1.7.6.2

1.7.6.3

1.7.6.4

1.7.6.5

Summary

With the implementation of commitments listed within Table 1.39 the overall
risk of flooding from groundwater is assessed to be very low.

Surface water flood risk

Surface water flooding occurs when the amount of rainfall exceeds the
drainage or infiltration capacity of the surface it falls upon. Surface water runoff
can coalesce into surface water flow pathways as it flows towards a drainage
system or watercourse. Surface water can also pond within areas of
inadequate drainage.

Environment Agency Long Term Flood Risk Mapping

The Environment Agency long term flood risk from surface water mapping is
presented within Figure 1.20 and shows localised areas along the study area
as having ‘low’ to ‘high’ risk of flooding from surface water and ordinary
watercourses. Flooding is predominantly associated overland flow pathways
flowing towards ordinary watercourses and out-of-bank flows from ordinary
watercourses which form tributaries to main rivers.

Strategic Flood Risk Assessment Data
Strategic Flood Risk Assessment (Fylde Borough Council, 2011)
Relevant information from the Fylde Council SFRA has been extracted and

included as follows.

e Localised flooding hotspots from surface water flooding are identified
within Little Eccleston, Elswick, Freckleton and the eastern edge of
Blackpool.

No in-depth mapping was available as a part of the Fylde Council SFRA.
Blackpool Council Strategic Flood Risk Assessment (2014)

Relevant information from the Blackpool Council SFRA has been extracted
and included as follows.

e There are certain areas of the Blackpool Council area, that are at risk of
surface water flooding from and during exceptional rainfall events. These
areas include:

— Anchorsholme;

— Marton Mere Catchment Station;
— Staining North Catchment; and
— Marton Moss; and

— Any area of the borough which is susceptible to inundation from a
failure of the Public Sewerage Network/Highway Drainage System, or
domestic or watercourse systems.
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1.7.6.6

Mitigation measures (commitments)

Mitigation measures (commitments) presented below within Table 1.40 are
proposed to manage flood risk and vulnerability to site workers during the
construction and decommissioning phase. No commitments relating to surface
water flooding are required during the operation and maintenance phase.
Commitments are also presented within Section 1.8, Table 1.44.
Commitments are to be secured through requirements of the DCO.

Table 1.40: Summary of CoT for surface water flood risk for landfall, the onshore
export corridor and 400 kV grid connection cable corridor

CoT Summary Reason How CoT is to

be secured

CoTO08 Post-construction, the working area To ensure working areas are DCO Schedules 2A &
will be reinstated to pre-existing reinstated to pre-existing 2B, Requirement 18
condition as far as reasonably conditions to not increase flood | (Restoration of land
practical in line with the DEFRA risk from surface water runoff as |temporarily used for
Construction Code of Practice for the |a result of increased construction);
Sustainable Use of Soils on impermeable areas DCO Schedules 2A &
Constructlon S|tes_ (PB13298), 2B, Requirement 8
Institute of Quarrying (1Q) Good (Code of Construction
Practice Guide for Handling Soils in Practice)

Mineral Workings (IQ, 2021) and
British Society of Soil Science (BSSS)
Working with Soil Guidance Note on
Benefitting from Soil Management in
Development and Construction
(BSSS, 2022).

CoT09 The Outline Code of Construction To implement construction DCO Schedules 2A &
Practice (CoCP) has been submitted | phase drainage to control runoff | 2B, Requirement 8
as part of the application for during this phase of the (Code of Construction
development consent. Detailed Transmission Assets. Practice)

CoCP(s) will be developed in
accordance with the outline CoCP.
The Outline CoCP includes
information about drainage during
construction.

CoT24 Where practicable, during To not increase impermeable DCO Schedules 2A &
construction, access routes within the | areas associated with haul roads | 2B, Requirement 9
onshore export cable corridor and and in turn increase surface (Traffic and
400 kV grid connection corridor (i.e. | water runoff and flood risk from | Transport)
for example, the use of haul roads) this source Access to Works Plan
will be used, to minimise potential
impacts to the local road network.

CoT27 All temporary compounds will be To not increase surface water DCO Schedules 2A &
removed and sites will be reinstated | runoff as a result of greater 2B, Requirement 8
when construction has been impermeable areas during the (Code of Construction
completed. operation and maintenance Practice)

phase DCO Schedules 2A &
2B, Requirement 16
(Restoration of land
used temporarily for
construction)
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CoT Summary Reason How CoT is to

be secured

CoT35 An Outline Code of Construction To implement control measures | DCO Schedules 2A &
Practice (CoCP) has been prepared |in regards to fluvial and tidal 2B, Requirement 22
and submitted with the application for |flooding, including: (Onshore
development consent. Detailed e Measures to decommissioning)

. . prevent a
CoCP(s) will b_e developgd n reduction in the capacity of
accordance with the outline CoCP. . - :
The Outline CoCP will includ the fluvial floodplain which
ebu mf ot tV\'” |ncéu ded ) can increase flood risk
measures to maintain and address: downstream:
e [...]flood protectlon and control o Measures regarding
measures, dewatering;
. -wzter environment and drainage; |, Measures regarding
an restricting the placement of
e pollution prevention [...] stockpiling, storage of fuels
and chemicals and refuelling
to Flood Zone 1 (where
practical) and at least 8 m
from ordinary watercourses
and Main Rivers and 16m
from tidal Main Rivers to
reduce vulnerability to flood
risk;

CoT36 Onshore Decommissioning Plan(s) To manage flood risk during DCO Schedules 2A &
will be developed prior to decommissioning 2B, Requirement 22
decommissioning. The Onshore (Onshore
Decommissioning Plan(s) will include decommissioning)
provisions for the removal of all
onshore above ground infrastructure
and the decommissioning of below
ground infrastructure (if and where
relevant and practicable), and details
relevant to flood risk, pollution
prevention and avoidance of ground
disturbance. The Onshore
Decommissioning Plan(s) will be in
line with the latest relevant available
guidance.

Summary

1.7.6.7 Commitments listed in Table 1.40 above will ensure the landfall and onshore
export cable corridor and 400 kV grid connection cable corridor will not be
impacted by or cause any adverse effect on surface water flooding during the
construction phase. As such, flood risk from this source is assessed to be low.

1.7.7 Reservoir flood risk

1.7.7.1 Reservoir flood maps show where water may go in the unlikely event of a dam

or reservoir failure. EA reservoir flood risk mapping is presented within Figure
1.10 shows that for a dry scenario (defined by the Environment Agency as
where river levels are normal), flood water is expected to remain within the
channels of the River Ribble and the Savick Brook.
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1.7.7.2 During a wet scenario (defined by the Environment Agency as when there is
also flooding from rivers) a significant portion of the study area is expected to
become inundated. Water is shown to extend north and south from the River
Ribble and encompass approximately 460 ha of land. There are additional
small portions of land around the Main Drain in the west of the study area that
are also shown to be affected during the wet scenario.

1.7.7.3 Due to the regular inspection and maintenance regime in place on large
reservoirs, the likelihood of catastrophic failure and therefore risk of flooding to
the site from this source is unlikely to occur.

1.7.74 Taking into account the above, the overall risk of flooding from a reservoir
failure has been assessed to be low.
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1.7.8

1.7.8.1

1.7.8.2

1.7.8.3

Table 1.41:

Flood risk from sewer and water main failure

United Utilities operate public sewer assets and water supplies in the study
area. Flooding from sewerage failure occurs when a rainfall event exceeds the
maximum capacity of the surrounding network. The most common causes of
flooding from sewers are inadequate flow capacity, blockages, pumping station
failures, burst water mains, water inflow from rivers or the sea, tide locking,
siltation, fats/greases, and sewer collapse. Should any of these events occur
there is a risk of flooding within the vicinity of the sewer by surcharge where
the flood is in excess of the sewer capacity (usually 1 in 30-year event or
greater).

As per section 3.16.8 of Volume 1, Chapter 3: Project description of the ES,
to ensure damage to sewers and water pipelines and thus flooding from this
source is prevented during the construction phase, prior to the commencement
of works, any construction activities will need to be undertaken in accordance
with the water authorities design standards prior to gaining approval. This
includes providing evidence to confirm the presence/lack of presence of any
water authority assets (e.g. sewers and water mains) and if they are present,
how final design and construction methods will be implemented to divert their
assets (which will need additional approval) or avoid their assets.

Mitigation measures (commitments)

Mitigation measures (commitments) presented below within Table 1.41 are
proposed to manage flood risk and vulnerability to site workers during the
construction and decommissioning phase. No commitments relating to
groundwater flooding are required during the operation and maintenance
phase. Commitments are also presented within Section 1.8, Table 1.44.
Commitments are to be secured through requirements of the DCO.

Summary of CoT for flood risk from sewers for landfall, the onshore

export corridor and 400 kV grid connection cable corridor

CoT Summary Reason How CoT is to be

secured

CoT09 The Outline Code of To implement construction DCO Schedules 2A &
Construction Practice (CoCP) |phase drainage to control runoff | 2B, Requirement 8
has been submitted as part of |during this phase of the (Code of Construction
the application for Transmission Assets. Practice)
development consent. Detailed
CoCP(s) will be developed in
accordance with the outline
CoCP. The Outline CoCP
includes information about
drainage during construction.

CoT35 An Outline Code of To implement control measures |DCO Schedules 2A &
Construction Practice (CoCP) |in regards to fluvial and tidal 2B, Requirement 8
has been prepared and flooding, including: (Code of Construction
submitted with the application | Measures to prevent a Practice)
for development Coﬂse”t- reduction in the capacity of
Detailed C(.)CP(S) will be . the fluvial floodplain which
developed in accordance with
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CoT Summary Reason How CoT is to be
secured
the outline CoCP. The Outline can increase flood risk
CoCP will include measures to downstream;
maintain and address: o Measures regarding
e [...]flood protection and dewatering;
control measures; o Measures regarding
e -water environment and restricting the placement of
drainage; and stockpiling, storage of fuels
; ; and chemicals and refuelling
e pollution prevention [...] to Flood Zone 1 (where
practical) and at least 8 m
from ordinary watercourses
and Main Rivers and 16m
from tidal Main Rivers to
reduce vulnerability to flood
risk;
CoT36 Onshore Decommissioning To manage flood risk during DCO Schedules 2A &
Plan(s) will be developed prior |decommissioning 2B, Requirement 22
to decommissioning. The (Onshore
Onshore Decommissioning decommissioning)
Plan(s) will include provisions
for the removal of all onshore
above ground infrastructure
and the decommissioning of
below ground infrastructure (if
and where relevant and
practicable), and details
relevant to flood risk, pollution
prevention and avoidance of
ground disturbance. The
Onshore Decommissioning
Plan(s) will be in line with the
latest relevant available
guidance.
Summary
1.7.84 With implementation of commitments listed within Table 1.41, flood risk from
sewers is therefore assessed to be very low.
1.7.9 Flood risk from artificial sources
1.7.9.1 Field drainage is expected to be present within agricultural land within the
study area and could pose localised sources of flooding if impacted during
construction. Due to the nature of development associated with landfall,
onshore export cable corridor and 400 kV grid connection cable corridor, which
is predominantly to be buried below ground, development will not be impacted
by or cause any adverse effect on field drainage following installation.
Mitigation measures (commitments)
1.7.9.2 Mitigation measures (commitments) presented below within Table 1.42 are

proposed to manage flood risk and vulnerability to site workers during the
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construction and decommissioning phase. No commitments relating to
flooding from artificial sources are required during the operation and
maintenance phase. Commitments are also presented within Section 1.8,
Table 1.44. Commitments are to be secured through requirements of the DCO.

Table 1.42: Summary of CoT for flood risk from artificial sources for landfall, the
onshore export corridor and 400 kV grid connection cable corridor

CoT Summary Reason How CoT is to

be secured

CoT09 The Outline Code of Construction | To implement construction DCO Schedules 2A &
Practice (CoCP) has been phase drainage to control runoff | 2B, Requirement 8
submitted as part of the during this phase of the (Code of Construction
application for development Transmission Assets. Practice)
consent. Detailed CoCP(s) will be
developed in accordance with the
outline CoCP. The Outline CoCP
includes information about
drainage during construction.

CoT35 An Outline Code of Construction | To implement control measures |DCO Schedules 2A &
Practice (CoCP) has been in regards to fluvial and tidal 2B, Requirement 8
prepared and submitted with the | flooding, including: (Code of Construction
application for development Practice)
consent. D(_atailed CoCP(s) will be |° xxztjigisi;otﬁ;egae;;gty of
developed in accordance with the the fluvial floodplain which
outline CoCP. The Outline CoCP can increase flood risk
will include measures to maintain downstream:
and address: M ' g

. e Measures regarding
e [...]flood protectl(?n and dewatering;
control measures;
, Measures regarding restricting
* -wgter environment and the placement of stockpiling,
drainage; and storage of fuels and chemicals
e pollution prevention [...] and refuelling to Flood Zone 1
(where practical) and at least 8
m from ordinary watercourses
and Main Rivers and 16m from
tidal Main Rivers to reduce
vulnerability to flood risk;

CoT36 Onshore Decommissioning To manage flood risk during DCO Schedules 2A &
Plan(s) will be developed prior to | decommissioning 2B, Requirement 22
decommissioning. The Onshore (Onshore
Decommissioning Plan(s) will decommissioning)
include provisions for the removal
of all onshore above ground
infrastructure and the
decommissioning of below ground
infrastructure (if and where
relevant and practicable), and
details relevant to flood risk,
pollution prevention and
avoidance of ground disturbance.

The Onshore Decommissioning
Plan(s) will be in line with the
latest relevant available guidance.
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CoT Summary Reason How CoT is to
be secured
CoT84 An Outline Code of Construction | To prevent flooding from field DCO Schedules 2A &
Practice (CoCP) has been drainage 2B, Requirement 8
prepared and submitted with the (Code of Construction
application for development Practice)

consent. Detailed CoCP(s) will be
developed in accordance with the
Outline CoCP. In order to manage
impacts to field drainage, the
Outline CoCP stipulates field
drainage plans will be developed
in consultation with the relevant
landowners. If required, additional
field drainage will be installed to
ensure the existing drainage of
the land is maintained during and
after construction.

Summary

1.7.9.3 With implementation of commitments listed within Table 1.42, flood risk from
artificial sources is therefore assessed to be very low.

1.7.10 Historic flooding

1.7.10.1 The Environment Agency Historic Flood Map is presented within Figure 1.11
and records historical flooding has occurred within the study area on the land
north of the River Ribble, and around Savick Brook. Extents are approximately
95.4 ha.

Strategic Flood Risk Assessment Data
Strategic Flood Risk Assessment (Fylde Borough Council, 2011)

1.7.10.2 Relevant information from the Fylde Council SFRA has been extracted and
included as follows.

e Fylde Borough Council do not hold any records of historical flooding.
1.7.11 Summary of flood risk

1.7.11.1 A summary of assessed flood risk is presented below within Table 1.43.
Table 1.43: Morecambe onshore substation flood risk summary

Source of flooding Assessed risk to Morecambe Commitment measures to be

onshore substation adopted

Fluvial and tidal Low CoT02 CoT06, CoT08, CoT09 CoT10,
CoT12, CoT14 CoT27 CoT35, CoT36,
CoT95 and CoT97

Groundwater Very low CoT09 CoT35 CoT36, CoT41
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Source of flooding

Assessed risk to Morecambe
onshore substation

Commitment measures to be

adopted

Surface water Low CoT08, CoT09, CoT24, CoT27,
CoT35, CoT36

Reservoir Very low None

Sewer Very low CoT09 CoT35 CoT36,

Artificial Sources Very low CoT09 CoT35 CoT36 CoT84

1.8
1.8.1

Flood Risk Management

(Commitments)

1.8.1.1

Measures adopted as part of the Transmission Assets

Embedded and secondary measures relevant to flood risk of the

Transmission Assets that will form part of the final design (and/or are
established legislative requirements/good practice) have been taken into
account as part of the flood risk assessment presented in section 1.5.5 and
below within Table 1.44.
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Table 1.44:

Commitment
number

Mitigation measures and commitments
Mitigation measure

How will this
commitment be
secured?

Embedded measures

CoT02 The following features will be crossed by trenchless techniques, as set out in the Onshore Crossing DCO Schedules 2A & 2B,
Schedule submitted as part of the application for development consent: Requirement 5(2) (Detailed
e A, B and Classified unnumbered roads (known as C roads) (including the Preston Western Distributor design parameters onshore);

Road, A582 South Ribble Western Distributor Upgrade and M55 Heyhouses Link Road; excluding DCO Schedules 2A & 2B,
Leech Lane); Requirement 8 (Code of
¢ All Environment Agency Main Rivers, including: Moss Sluice, east of Midgeland Road along Pegs Construction Practice)
Lane; Savick Brook, south of A583; Wrea Brook southeast of Cartmell Lane; Dow Brook east of Lower
Lane between the A584 and the A583; Middle Pool north of Lund Way; and
¢ All Network Rail crossings, including along the line which runs between Blackpool North and Preston,
south of Cartmell Lane; and at the Network Rail crossing along the line which runs to Blackpool North,
south east of Squires Gate, parallel to the A584.

CoTO06 The construction area associated with onshore export cable corridor will be 100 m working width and the | DCO Schedules 2A & 2B,
400 kV grid connection cable corridor will be working width 76 m to minimise the construction footprint, Requirement 5 (Detailed
except at complex trenchless technique crossings, including, but not limited to: design parameters onshore);
¢ Network Railway Crossings; YrYt%rri;istIans - Onshore and
e A, B and Classified unnumbered roads (known as C roads), including B5261 (Queensway);

e the approach to landfall;

e river and water course crossings; and

o sensitive utility assets (e.g. high pressure gas pipelines).

The widths of both the onshore export cable corridor and 400 kV grid connection cable corridor also
increases up to 270 m in width, on the access and egress to the onshore substations, to facilitate
consideration of trenchless crossings as well as being subject to detailed design. These increased widths
and crossing methodologies are set out in the Onshore Crossing Schedule and Works Plans-Onshore and
Intertidal.

CoT08 Post-construction, the working area will be reinstated to pre-existing condition as far as reasonably DCO Schedules 2A & 2B,
practical in line with the DEFRA Construction Code of Practice for the Sustainable Use of Soils on Requirement 18 (Restoration
Construction Sites (PB13298), Institute of Quarrying (IQ) Good Practice Guide for Handling Soils in
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Commitment
number

Mitigation measure

How will this
commitment be
secured?

Mineral Workings (1Q, 2021) and British Society of Soil Science (BSSS) Working with Soil Guidance Note | of land temporarily used for
on Benefitting from Soil Management in Development and Construction (BSSS, 2022). construction);
DCO Schedules 2A & 2B,
Requirement 8 (Code of
Construction Practice)

CoT09 The Outline Code of Construction Practice (CoCP) has been submitted as part of the application for DCO Schedules 2A & 2B,
development consent. Detailed CoCP(s) will be developed in accordance with the outline CoCP. The Requirement 8 (Code of
Outline CoCP includes information about drainage during construction. Construction Practice)

CoT10 Where trenchless techniques are proposed for Environment Agency Main Rivers, the following distances | DCO Schedules 2A and 2B,
will be used: Requirement 8 (Code of
e 8 m from the bank of the Environment Agency Main River or landward toe of any associated flood Construction Practice)

defence structure;
¢ 16 m from tidal Environment Agency Main Rivers or the landward toe of any flood defences, where the
Main River is a sea defence structure; and
e a minimum of 2 m vertical clearance will be maintained below the hard bed of all Environment Agency
Main Rivers, including the landward toe of any associated flood defences.
Final vertical clearance depths beneath Environment Agency Main Rivers will be identified during detailed
design stage, in consultation with the Environment Agency, to ensure the export cables remain buried for
the operational lifetime of the project.

CoT11 An Outline Operational Drainage Management Plan for the substation sites has been prepared and DCO Schedules 2A & 2B,
submitted with the application for development consent. The Plan will include measures to ensure that Requirement 20 (Outline
existing land drainage is reinstated and/or maintained. This will include measures to limit discharge rates | Operational Drainage
and attenuate flows to maintain greenfield runoff rates at the onshore substations. It will also include Management Plan)
measures to control surface water runoff, including measures to prevent flooding of the working areas or
offsite and to ensure any runoff is treated appropriately. Detailed Operational Drainage Management
Plan(s) will be developed in accordance with the Outline Operational Drainage Management Plan and in
line with the latest relevant drainage guidance notes in consultation with the Environment Agency and the
Lead Local Flood Authority (Lancashire County Council).

CoT12 The onshore export cables and the 400 kV grid connection cables will be completely buried underground |DCO Schedule 1, Part 1,
for the entire length. No overhead pylons will be installed as part of the Transmission Assets. Authorised Development
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Commitment

Mitigation measure

How will this

number commitment be

secured?

CoT14 Joint bays will be completely buried, with the land above reinstated. An inspection cover will be provided DCO Schedules 2A & 2B,
on the surface for link boxes for access during operation and maintenance phase. Requirement 8 (Code of

Construction Practice)

CoT24 Where practicable, during construction, access routes within the onshore export cable corridor and 400 kV | DCO Schedules 2A & 2B,
grid connection corridor (i.e. for example, the use of haul roads) will be used, to minimise potential impacts | Requirement 9 (Traffic and
to the local road network. Transport)

Access to Works Plan

CoT27 All temporary compounds will be removed and sites will be reinstated when construction has been DCO Schedules 2A & 2B,
completed. Requirement 8 (Code of

Construction Practice)

DCO Schedules 2A & 2B,
Requirement 16 (Restoration
of land used temporarily for
construction)

CoT35 An Outline Code of Construction Practice (CoCP) has been prepared and submitted with the application DCO Schedules 2A & 2B,
for development consent. Detailed CoCP(s) will be developed in accordance with the Outline CoCP. The |Requirement 8 (Code of
Outline CoCP includes measures to maintain and address: Construction Practice)

e [...]flood protection and control measures;
e water environment and drainage...]

CoT36 Onshore Decommissioning Plan(s) will be developed prior to decommissioning. The Onshore DCO Schedules 2A & 2B,
Decommissioning Plan(s) will include provisions for the removal of all onshore above ground infrastructure | Requirement 22 (Onshore
and the decommissioning of below ground infrastructure (if and where relevant and practicable), and decommissioning)
details relevant to flood risk, pollution prevention and avoidance of ground disturbance. The Onshore
Decommissioning Plan(s) will be in line with the latest relevant available guidance.

CoT39 Fences, walls, ditches and drainage outfalls will be retained at the landfall and along the onshore export DCO Schedules 2A & 2B,
cable corridor and 400 kV grid connection cable corridor, where possible. Where it is not reasonably Requirement 8 (Code of
practicable to retain them, any damage will be repaired and reinstated as soon as reasonably practical. Construction Practice)
The Environment Agency must be notified if damage occurs to any Environment Agency main river or
related flood infrastructure.
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Commitment

Mitigation measure

How will this

number commitment be

secured?

CoT44 The Project Description (Volume 1, Chapter 3 of the Environmental Statement) sets out that the DCO Schedules 2A & 2B,
installation of the offshore export cables under Lytham St Annes SSSI and the St Annes OId Links Golf Requirement 8 (Code of
Course will be undertaken by direct pipe trenchless installation technique. The exit pits associated with the | Construction Practice)
direct pipe installation will be at least 100 m seaward of the western boundary of the SSSI.

CoT82 Where trenchless techniques are proposed for crossing ordinary watercourses, the entry and exit pits will | DCO Schedules 2A & 2B,
be set back a minimum of 8 m from the bank of the watercourse. These crossings are detailed in the Requirement 8 (Code of
Onshore Crossing Schedule. Where required, geomorphological surveys will be undertaken on ordinary Construction Practice); DCO
watercourses that may be crossed by trenched techniques. These will be used to inform detailed designs | Schedule 10
prior to construction.

CoT84 An Outline Code of Construction Practice (CoCP) has been prepared and submitted with the application DCO Schedules 2A & 2B,
for development consent. Detailed CoCP(s) will be developed in accordance with the Outline CoCP. In Requirement 8 (Code of
order to manage impacts to field drainage, the Outline CoCP stipulates field drainage plans will be Construction Practice)
developed in consultation with the relevant landowners. If required, additional field drainage will be
installed to ensure the existing drainage of the land is maintained during and after construction.

CoT86 An Outline Code of Construction Practice (CoCP) will be prepared and submitted with the application for | DCO Schedules 2A & 2B,
development consent. Detailed CoCP(s) will be developed in accordance with the Outline CoCP. Where Requirement 8 (Code of
required, trenched techniques may be used for minor ditches or smaller watercourses that are frequently | Construction Practice)
dry. In these cases, measures will be implemented to protect water quality and flow and these will be
detailed within the Outline CoCP.

CoT90 The Project Description (Volume 1, Chapter 3 of the Environmental Statement) sets out that the DCO Schedules 2A & 2B,
installation of the 400 kV Grid Connection Cable Corridor beneath the River Ribble will be undertaken by | Requirement 5(3)(Detailed
direct pipe or micro tunnel trenchless installation techniques. design parameters onshore);

and
Requirement 8 (Code of
Construction Practice)"
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Commitment

Mitigation measure

How will this

number commitment be
secured?

CoT95 The Outline Code of Construction Practice (CoCP) has been submitted as part of the application for DCO Schedules 2A & 2B,
development consent. Detailed CoCP(s) will be developed in accordance with the Outline CoCP. The Requirement 8 (Code of
Outline CoCP includes that during the construction phase the Principal Contractor(s) will sign up to the Construction Practice)
Flood Warning Service and will be alerted by a phone call or text when a Flood Warning becomes active.
The flood warning will be applied to the entire Onshore Infrastructure Area located within Flood Zones 2
and 3 to enable site personnel to be evacuated from the site in a timely manner prior to a flood event
occurring, if appropriate.

CoT97 The Outline Code of Construction Practice (CoCP) has been submitted as part of the application for DCO Schedules 2A & 2B,

development consent. Detailed CoCP(s) will be developed in accordance with the Outline CoCP. The
Detailed CoCPs detail that where necessary at the compounds located within the landfall area,
construction measures will be adopted to maintain the existing level of flood protection during construction.
These measures will be discussed with the Environment Agency. If applicable, these measures could
include scheduling work windows against tide times and briefing site personnel regarding weather
conditions, tide times and heights. If a Flood Warning/Flood Alert is issued for the ‘Lancashire coastline at
Lytham St. Annes, along the coast from Squires Gate to Warton Bank’ Flood Warning Area (reference
012FWCTL13A) and the ‘Coast at Lytham St Annes’ Flood Alert area (reference 012WACLS) works within
the relevant areas within the landfall area would also be stopped whilst the Flood Warning/Flood Alert is
active.

Requirement 8 (Code of
Construction Practice)

Secondary measures

CoT41

Where the onshore export cable corridor or 400 kV grid connection cable corridor crosses sites of
particular sensitivity (e.g. embanked Environment Agency surface watercourses, Sites of Special Scientific
Interest or groundwater inner Source Protection Zones) hydrogeological risk assessment(s) will be
undertaken to inform a site-specific crossing method statement(s) where required. These will be agreed
with the relevant stakeholders prior to construction.

DCO Schedules 2A & 2B,
Requirement 8 (Code of
Construction Practice)

Morgan and Morecambe Offshore Wind Farms: Transmission Assets

Environmental Statement

Page 193




ATETRA TECH COMPANY

bp

| MORECAMBE EnBW i}

1.9
1.9.1

1.9.1.1

1.9.1.2

1.9.1.3

1.9.2

1.9.2.1

1.9.2.2

1.9.2.3

1.9.24

Sequential test and exception test

Site Vulnerability

In accordance with the Development Vulnerability Categories within Annex 3:
The Transmission Assets are classified as ‘essential infrastructure’.

The NPS and NPPF requires the Local Authority to apply the Sequential and
Exception Test in consideration of new development. The aim of the test is to
steer new development to areas at the lowest probability of flooding.

According to Annex 3: Flood risk vulnerability classification of the NPPF, the
Morecambe onshore substation is classified as ‘Essential Infrastructure’ and
as such is acceptable within Flood Zones 1 and 2. The exception test is
required if development is proposed within Flood Zone 3.

Sequential test
Morgan onshore substation

The site selection process for the onshore substations is detailed within
Volume 1, Annex 4.3: Selection and Refinement of Onshore Infrastructure of
the ES. A sequential approach has been applied to Morgan onshore substation
whereby the onshore substation development platform plus associated
access/egress and surface water attenuation is located within Flood Zone 1
and has a low risk of flooding from all assessed sources. In relation to the
Morgan onshore substation development platform and associated
access/egress, the sequential test is considered to be passed.

The temporary construction compounds are located Flood Zone 1, 2 and 3 and
are required to enable construction of the onshore substation. The temporary
compounds will be decommissioned prior to 2032 when the Morgan Offshore
Wind Project and the Morecambe Offshore Windfarm intend to be fully
operational. Due to the nature of temporary construction compounds, there are
no other reasonable available sites which provide access to the construction
activities. As such, this aspect of enabling works is considered to pass the
sequential test.

Morecambe onshore substation

The site selection process for the onshore substations is detailed within
Volume 1, Annex 4.3: Selection and Refinement of Onshore Infrastructure of
the ES. A sequential approach has been applied to Morecambe onshore
substation whereby the onshore substation development platform, associated
surface water attenuation and temporary construction compounds are located
within Flood Zone 1 and have a low risk of flooding from all other sources. The
sequential test is considered to be passed for these elements of the
Morecambe onshore substation.

The Morecambe onshore substation temporary and permanent access tracks
are routed across Flood Zone 3. The permanent use would be for heavy goods
vehicle and abnormal loads deliveries only and therefore operational use
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1.9.2.5

1.9.2.6

1.9.3
1.9.3.1

1.9.3.2

1.9.3.3

would be rare. Due to existing development bounding the south, west and
north and the Dow Brook located adjacent to the east, there are no other
reasonable available sites which the temporary and permanent access tracks
can be located to provide access between the onshore substation and public
highway network. As such, these elements of the Morecambe onshore
substation are considered to pass the sequential test.

Landfall, onshore cable corridor and 400 kV export cable corridor

The site selection process for the onshore substations is detailed within
Volume 1, Annex 4.3: Selection and Refinement of Onshore Infrastructure of
the ES. Existing development including infrastructure, industry, commercial
and residential buildings are located throughout the wider area and due to the
linear nature of the project, the site selection process has been sequentially
steered away from these areas to prevent disruption to infrastructure, services
and occupants of the wider area. The landfall and National Grid substation at
Penwortham are required to be connected by the onshore export cable corridor
and 400 kV grid connection cable corridor and there are no reasonably
available routes available in which cables can traverse without crossing areas
of Flood Zone 3.

Furthermore, no permanent above ground development will occur as a result
of construction activities associated with landfall, the onshore export cable
corridor and 400 kV grid connection cable corridor and flood risk will only be
temporarily increased until 2032 when the construction phase ends. The
sequential test for the landfall, onshore export cable corridor and 400 kV are
therefore considered passed.

Exception test

According to Table 3: Flood risk vulnerability and flood zone compatibility of
the NPPF, ‘essential infrastructure’ is acceptable within Flood Zones 1 and 2.
The exception test is required if development is proposed within Flood Zone 3.

the onshore substation development platform plus associated access/egress
and surface water attenuation is located within Flood Zone 1 and has a low
risk of flooding from all other sources and as such the application of the
exception test is not required for this aspect of development.

The PPG advises that ‘essential infrastructure’ development can be
considered appropriate in Flood Zone 3a and 3b, following satisfactory
application of the exception test. The Exception test aims to ensure that more
vulnerable property types are not allocated to areas at high risk of flooding. For
the exception test to be passed the following must be met.

e |t must be demonstrated that the development provides wider
sustainability benefits to the community that outweigh flood risk, informed
by a SFRA where one has been prepared.

e A site-specific flood risk assessment must demonstrate that the
development will be safe for its lifetime taking account of the vulnerability
of its users, without increasing flood risk elsewhere, and, where possible,
will reduce flood risk overall.
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1.9.3.4

1.9.3.5

1.9.3.6

1.9.3.7

1.9.3.8

1.9.3.9

1.9.3.10

1.9.3.11

With reference to point (a), the Transmission Assets are required to connect
two nationally significant offshore wind farms to the national grid and will
contribute towards meeting the UK Government’'s targets for generating
energy from a renewable energy source; please see Section 3.3 of Volume 1,
Chapter 3: Project description of the ES.

Furthermore, the Transmission Assets will contribute towards meeting the UK
Government’s targets for generating energy from a renewable energy source;
they will generate increased employment opportunities and supply chain
demand during its construction phase and operation and maintenance phase.
For more information, please see Volume 4, Chapter 2: Socio-economics of
the ES. Therefore, point (a) of the exception test is considered to be satisfied.

Point (b) is discussed within the substations below.
Morgan onshore substation

With reference to point (b), the temporary construction compounds to enable
the construction of the Morgan onshore substation are located within Flood
Zone 1, 2 and 3.

Flood risk is fluvial in nature from the Dow Brook. To ensure the fluvial
floodplain capacity is maintained and flow conveyance is unaffected by
development, no profiling of ground levels within the Environment Agency
Flood Map for Planning Flood Zone 3 in association with temporary
construction compounds. Additional commitments to be implemented during
the construction phase are referenced within Table 1.18 and set out in Outline
Code of Construction Practice (document reference J1) that will be submitted
to the LPAs for approval with consultation with the Environment Agency and
LLFA prior to the commencement of works.

Morecambe onshore substation

With reference to point (b), the temporary and permanent Morecambe onshore
substation access and egress is located within Flood Zone 1, 2 and 3. An
egress to the existing highways network is required to enable access to the
Morecambe onshore substation by HGVs. The permanent and temporary
access tracks are therefore unable to be routed between the Morecambe
onshore substation and Preston New Road (A584) without crossing areas
within Flood Zone 3.

Flood risk is both fluvial and tidal. To ensure the fluvial floodplain capacity is
maintained and flow conveyance is unaffected by development, no profiling of
ground levels within the Environment Agency Flood Map for Planning Flood
Zone 3 is proposed in association with temporary and permanent access
tracks.

The permanent and temporary access track via Preston New Road is located
within Flood Zones 1, 2 and 3 and is to serve as access to the Morecambe
onshore substation for HGVs. During construction, If a Flood Warning/Flood
Alert is issued for the ‘Lancashire coastline at Lytham St. Annes, along the
coast from Squires Gate to Warton Bank’ Flood Warning Area (reference
012FWCTL13A) and the ‘Coast at Lytham St Annes’ Flood Alert area

Morgan and Morecambe Offshore Wind Farms: Transmission Assets
Environmental Statement

Page 196



P

RA TECH COMPANY

bp

j MORECAMBE EnBW %

©cobra Q) FLo

1.9.3.12

1.9.3.13

1.9.3.14

1.9.3.15

1.9.3.16

1.9.3.17

(reference 012WACLS) works within the relevant areas within the landfall area
would also be stopped whilst the Flood Warning/Flood Alert is active (CoT97).
The permanent use would be for heavy goods vehicle and abnormal loads
deliveries only and therefore operational use would be rare and an outline
operational drainage management plan (document reference J10) has been
submitted with the application.

Additional commitments are referenced within Table 1.27 and set out in
Outline Code of Construction Practice (document reference J1) that will be
submitted to the LPAs for approval with consultation with the Environment
Agency and LLFA prior to the commencement of works.

Landfall, onshore export cable corridor and 400 kV grid connection
cable corridor

With reference to point (b) (in paragraph 1.9.3.3), the development is to
connect the offshore wind farms to the national grid and therefore is unable to
be routed without crossing areas within Flood Zone 3.

The installation of below ground cables will be undertaken during the
construction stage, with no permanent above ground structures proposed. The
majority of the construction works are within agricultural land however, there
will be no changes to existing land use once cables are installed, as per
CoT14. Once installed, the landfall and onshore cable corridors do not
increase flood risk to the surrounding area and has negligible risk of flooding
to and from the development.

Any alterations in the existing surface water drainage regime associated with
the installation of the below ground cables are expected to be only during the
construction stage and thus temporary in nature. Any increase in runoff from
the onshore cable corridors during construction will be managed through
commitments listed within Table 1.44 and set out in Outline Code of
Construction Practice (document reference J1) that will be submitted to the
LPAs for approval with consultation with the Environment Agency and LLFA
prior to the commencement of works.

Site workers will be present within areas of the landfall, onshore export cable
corridor and 400 kV grid connection cable corridor at risk of fluvial and tidal
flooding (Flood Zone 2 and 3) during the construction phase of the
development. Occasional operation and maintenance activities are also
expected to take place at the landfall, onshore export cable corridor and
400 kV grid connection cable corridor. As outline in the outline operational
drainage management plan (document reference J10), the onshore export
cables and 400 kV grid connection cables will be installed below ground, and
the existing land cover will be reinstated at surface level, in line with best
practice, during the construction phase. On this basis it is not considered
necessary to provide permanent surface water management measures for the
onshore cable route.

Additional commitments are referenced within Table 1.27 and set out in
Outline Code of Construction Practice (document reference J1) that will be
submitted to the LPAs for approval with consultation with the Environment
Agency and LLFA prior to the commencement of works.
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Exception test part (b)— conclusion

1.9.3.18 This FRA and the mitigation measures proposed demonstrates that the
development will be safe, without increasing flood risk elsewhere. Therefore,
point (b) of the exception test for the temporary construction compounds is
considered to be satisfied.
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1.10.1.2

1.10.2
1.10.2.1

1.10.2.2

1.10.2.3

Summary and conclusions

Summary

A site-specific FRA in accordance with NPS EN-1, the NPPF and associated
PPG has been undertaken for the study area which incorporates the following
aspects of the Transmission Assets.

e The area of land to be temporarily or permanently occupied during the
construction, operation and maintenance and decommissioning phases
of the Transmission Assets.

e Flood risk receptors located within 250 m of the following elements
located within the intertidal infrastructure area and onshore infrastructure
area;

— Landfall, including up to six TJBs and two associated compounds
and four compounds to the west of TJBs to MLWS;

— onshore export cable corridor: these cables will link the landfall via
TJBs and the onshore substations;

— 400 kV grid connection cables: these 400 kV cables will connect the
onshore substations to the existing National Grid Penwortham
substation; and

— Associated temporary construction compounds and construction
access tracks

e Flood risk receptors located within 1 km of the Morgan and Morecambe
onshore substations which are also are located within the onshore
infrastructure area, plus:

— access/egress, temporary construction compounds and construction
access tracks associated with the onshore substations.

In accordance with the guidance on development and flood risk (PPG Flood
risk and coastal change), this FRA demonstrates the following.

Fluvial and tidal flood risk

Environment Agency flood model data indicates that a proportion of the
development is located within Flood Zone 1 (low risk). However, partial extents
of the development are located within Flood Zone 2 (medium risk) and Flood
Zone 3 (high risk). Areas of risk are associated with tidal flooding from the
Ribble Estuary causing flooding to main rivers and ordinary watercourses that
run through the onshore infrastructure area. Within the intertidal infrastructure
area, the Irish Sea poses flood risk via tidal flooding along the coastline.

The majority of main rivers are bounded by Environment Agency flood
defences which provide varying levels of protection to the development.

Phasing between the Transmission Assets and Penwortham Flood Defence
Scheme have been confirmed to be different, minimising the chance of
interaction between the schemes.
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1.10.2.4

1.10.2.5

1.10.3
1.10.3.1

1.10.3.2

1.10.4

1.10.4.1

1.10.4.2

In summary:

e the landfall is assessed to partially be at risk of tidal flooding during
construction;

e the onshore export cable corridor is at risk of tidal flooding during
construction,

e the Morgan onshore substation is assessed to partially be at risk of fluvial
flooding during construction;

e the Morecambe onshore substation is assessed at to partially be at risk
of fluvial and tidal flooding during the operation and maintenance phase;
and

e 400 kV grid connection cable corridor are at risk from tidal and fluvial
flooding during construction.

However, with mitigation measures CoT02 CoT06, CoT08, CoT09 CoT10,
CoT12, CoT14 CoT27 CoT35, CoT36, CoT95 and CoT97 (as presented within
Section 1.8, Table 1.44 and to be secured through requirements of the DCO)
fluvial and/or tidal risk to the Transmission Assets is considered to be low.

Groundwater flood risk

Groundwater flood risk mapping included within the Groundsure Enviro and
Geo Insight report shows the western extent of the study area has a ‘low’ risk
of groundwater flooding. The eastern extent of the Transmission Assets has a
‘moderate’ to ‘high’ risk of groundwater flooding, associated with the water
table being located closer to the surface within proximity to the Ribble Estuary.

Considering the implementation of commitments CoT09, CoT35, CoT36 and
CoT41 (as presented within Section 1.8, Table 1.44 and to be secured
through requirements of the DCO) the overall risk of flooding from groundwater
has been assessed to be low for the onshore substation sites and very low for
the landfall, onshore export cable corridor and 400 kV grid connection cable
corridor.

Surface water flood risk

As shown within the Environment Agency Long Term Flood Risk mapping,
areas within the study area have been identified as being at low to high risk of
surface water flooding. These areas are associated with out-of-bank flows from
ordinary watercourses and surface water ponding.

During the construction phase of the onshore export cable corridor and 400 kV
grid connection cable corridor, CoT08, CoT09, CoT24, CoT27, CoT35 and
CoT36 (as presented within Section 1.8, Table 1.44 and to be secured
through requirements of the DCO) will ensure surface water will not be
adversely affected. As such, flood risk from surface water sources is
considered to be low.
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1.10.5
1.10.5.1

1.10.5.2

1.10.6
1.10.6.1

1.10.7

1.10.7.1

1.10.8

1.10.8.1

1.10.8.2

1.10.8.3

Reservoir flood risk

Environment Agency reservoir mapping shows that during a wet scenario, a
significant portion of the study area is expected to become inundated. Water
is shown to extend north and south from the River Ribble and encompass
approximately 460 ha of land. There are additional small portions of land
around the Main Drain in the west of the study area that are also shown to be
affected during the wet scenario.

Due to the regular inspection and maintenance regime in place on large
reservoirs, the likelihood of catastrophic failure and therefore risk of flooding to
the site from this source is unlikely to occur. For this reason, risk of flooding
from reservoirs is considered to be very low.

Flood risk from sewers and water main failure

United Utilities operate public sewer assets and water supplies in the study
area. However, the majority of the cable corridor is predominantly located
within agricultural land. With the implementation of CoT09, CoT35 and CoT36
(as presented within Section 1.8, Table 1.44 and to be secured through
requirements of the DCO), flood risk from this source is assessed to be very
low.

Flood risk from artificial sources

Field drainage is expected to be present within agricultural land within the
study area and could pose localised sources of flooding if impacted during
construction. CoT09, CoT35, CoT36 and CoT84 (as presented within Section
1.8, Table 1.44 and to be secured through requirements of the DCO) are
expected to prevent impacts to field drainage. The landfall and onshore cable
corridor will not be impacted by or cause any adverse effect on field drainage
following installation. As such, the risk of flooding from artificial sources is
assessed to be very low.

Sequential and exception tests

The Transmission Assets are defined as ‘essential infrastructure’ in Table 2 of
Planning Practice Guidance ID7 and is suitable for the present Flood Zone and
the zone including climate change, subject to an exception test.

The Morgan onshore substation temporary construction compounds are
located within Flood Zones 1, 2 and 3. There are no other reasonable available
sites which the temporary construction compounds can be located to provide
access to the construction activities. As such, these elements of the Morgan
onshore substation are considered to pass the sequential test.

The exception test has been undertaken and based on sustainability grounds
and demonstration that the temporary construction compounds will not
increase flood risk elsewhere during construction activities, and appropriate
mitigation measures are implemented, the exception test is deemed to be
passed.
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1.10.8.4 The Morecambe onshore substation temporary and permanent access tracks
are routed across Flood Zone 3. The permanent use would be for heavy goods
vehicle and abnormal loads deliveries only and therefore operational use
would be rare. There are no other reasonable available sites which the
temporary and permanent access tracks can be located to provide access
between the onshore substation and public highway network. As such, these
elements of the Morecambe onshore substation are considered to pass the
sequential test.

1.10.8.5 The exception test has been undertaken and based on sustainability ground
and demonstration that the temporary and permanent access tracks will not
increase flood risk elsewhere for the lifetime of development, and appropriate
mitigation measures are implemented, the exception test is deemed to be
passed.

1.10.8.6 The Transmission Assets onshore export cable corridor and 400 kV grid
connection cable corridor will connect the offshore wind farms from landfall to
the National Grid Penwortham substation and therefore are unable to be
routed without crossing areas within Flood Zone 3. This does not increase
flood risk to the surrounding area and has negligible risk of flooding on the
development. On this basis, the sequential test and exception test are
determined to be passed.

1.10.9 Surface water drainage

1.10.9.1 The drainage strategies for the onshore substations are presented within the
Outline Operational Drainage Management Plan (document reference J10)
and are to be secured through requirements of the DCO.

1.10.10 Conclusion

1.10.10.1 Proposed mitigation measures will reduce any adverse impacts caused by the
construction of the Transmission Assets. As a result, these aspects of the
Transmission Assets have a low to very low risk of flooding, and flood risk will
not be increased as a result of development.

1.10.10.2 The FRA and supporting documentation demonstrate that the Onshore
Infrastructure Area study area meets the requirements of the NPS EN-1, the
NPPF and the associated PPG.
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