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1

Introduction

1.1

CONTEXT

1.1.1

This Flood Consequences Assessment (FCA) accompanies an application
by National Grid Electricity Transmission (plc) (National Grid) to seek
powers to construct, operate and maintain a new 400,000 volt (400 kV)
connection between Wylfa Substation and Pentir Substation, together with
various associated development and other works (“The Proposed
Development”).

1.1.2

This document is the first of four FCA volumes that together comprise an
appendix to Chapter 12, Water Quality, Resources and Flood Risk
(Document 5.12) of the Environmental Statement. The four FCA volumes
are:
Document 5.12.2.1:

Volume 1 - Overarching FCA

Document 5.12.2.2:

Volume 2 - Pentir Substation Extension FCA

Document 5.12.2.3:
Volume 3 - Cable Sealing End Compounds and
Tunnel Head Houses FCA
Document 5.12.2.4:
1.1.3

1.1.4

Volume 4 - Overhead Lines FCA

In addition there are four annexes, which comprise.
Document 5.12.2.1A

Consultation Log

Document 5.12.2.1B

FCA Method Statement

Document 5.12.2.1C

National Grid Flood Mitigation Policy PS(T)_095

Document 5.12.2.3A

Afon Braint Modelling Report

Document 5.12.2.3B

Outline Drainage Strategy

This suite of FCA documentation provides an FCA for the construction,
operation and maintenance of the Proposed Development. While a
decommissioning phase is being considered within the DCO application, it is
not possible to assess this phase at this stage and thus decommissioning is
not considered further.
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1.1.5

The principle of presenting the FCA in multiple volumes was set out in the
FCA Method Statement (Annex 5.12.2.1B), as issued to NRW, IACC and
Gwynedd Council. NRW and IACC confirmed their agreement with the FCA
volumes approach. Gwynedd Council did not provide comment in this
regard.

1.1.6

The purpose of FCA Volume 1 is to present common background relating to
planning policy, technical guidance, consultation and methodology in order
to avoid significant repetition in the subsequent FCA volumes.

1.1.7

All technical terms and abbreviations used within the FCA are defined in the
Glossary included within this FCA Volume 1.

1.2

FCA STRUCTURE - VOLUME 1

1.2.1

The remainder of Section 1 provides: the structure of FCA Volumes 2, 3
and 4 (section 1.3); an overview of the Proposed Development (section 1.4)
and; an outline of the other DCO documents that are applicable to this FCA
(section 1.5).

1.2.2

Section 2 sets out the planning policy and guidance of relevance to the
FCA. Planning policy relating to flood risk for Nationally Significant
Infrastructure Projects (NSIPs) and Wales planning policy is reviewed in
sections 2.1 and 2.2 respectively. National Grid internal flood mitigation
policy is summarised in section 2.3. FCA definitions are given in section
2.4. Applicable guidance on accounting for the potential effects of climate
change on flood risk is provided in section 2.5 and a full list of data and
information used in the FCA is provided in section 2.6.

1.2.3

Section 3 describes the consultation undertaken during the preparation of
this FCA. An overview is provided in section 3.1, with further detail provided
in subsequent sub-sections, including comments received as part of the
SoS’s Scoping Opinion (section 3.2), details of consultee responses
following the issue of the PEIR (section 3.3), and other consultation such as
on the FCA Method Statement with NRW, IACC and Gwynedd Council
(section 3.4). The consolidated FCA scope is then presented in section 3.5,
followed by items not considered in the FCA (section 3.6).

1.2.4

Section 4 presents details of the assessment methodology, including
applicable design standards (section 4.2), methods used in identifying flood
hazards (section 4.3), methods used to identify and group flood receptors
(section 4.4), flood risk assessment methodology (section 4.5), and planning
justification (section 4.6).
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1.2.5

Section 5 presents a summary of mitigation, including a discussion of flood
avoidance (section 5.2), proposed control and management measures that
would be implemented as part of the Proposed Development (section 5.3),
as set out in the subsequent FCA Volumes 2, 3 and 4 (Documents
5.12.1.2, 5.12.1.3 and 5.12.1.4). Section 5 also sets out how these
measures are integrated into the Construction and Environmental
Management Plan (CEMP) (Document 7.4) (section 5.4) and information on
other mitigation measures such as flood management plans (section 5.5),
drainage (section 5.6) and design of works affecting watercourses (section
5.7).

1.2.6

Section 6 provides a brief summary of FCA Volume 1 together with
guidelines on its use in conjunction with the other FCA Volumes 2, 3 and 4
(Documents 5.12.1.2, 5.12.1.3 and 5.12.1.4).

1.3

FCA STRUCTURE - VOLUMES 2, 3 AND 4

1.3.1

The structure of FCA Volumes 2, 3 and 4 (Documents 5.12.1.2, 5.12.1.3
and 5.12.1.4) is the same in each case and is summarised as follows:


Section 1 - Introduction: sets out the context of the FCA volume
within the wider FCA, defines its scope and structure; and refers to
FCA Volume 1 for information common across all FCA volumes
such as policy, guidance, climate change and methods.



Section 2 - Study Area: details of the study area applicable to the
specific FCA volumes are given.



Section 3 - Flood Hazard Identification: describes the baseline
flood hazards that may affect the Proposed Development, including
potential changes in the baseline over the lifetime of the Proposed
Development.



Section 4 - Receptor Flood Risk: defines the main receptor
groups that could be affected and the process of individual receptor
identification.



Section 5 - Flood Risk Assessment: assesses flood risk to the
main receptor groups.



Section 6 - Flood Risk Management: covers the flood risk
management measures to be adopted within the design,
construction, operation and maintenance of the Proposed
Development.
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Section 7 - Planning Requirements: applies the Sequential and
Exception Tests as necessary to meet planning requirements (Note:
this section only appears in FCA Volume 4 as the Sequential and
Exception Tests are not required for FCA Volumes 2 and 3).



Section 8 - Summary and Conclusions: summarises the main
points arising from the FCA carried out in each FCA volume.

1.4

OVERVIEW OF THE PROPOSED DEVELOPMENT

1.4.1

A brief overview of the Proposed Development is provided here; further
details are provided in ES Chapter 3: Description of the Proposed
Development (Document 5.3) and Chapter 4: Construction, Operation,
Maintenance and Decommissioning of the Proposed Development
(Document 5.4). An overview of the Proposed Development is shown in
Figure 12.2 (Document 5.12.1.2), together with the Order Limits.

1.4.2

The Proposed Development would provide a new 400 kilovolt (kV)
connection between the existing substations at Wylfa and Pentir and
includes the following principal components:

1.4.3



extension to the existing substation at Wylfa;



Sections of new 400 kV overhead line (OHL) between Wylfa substation
and Braint Tunnel Head House (THH) and Cable Sealing End
Compound (CSEC) on Anglesey including modifications to parts of the
existing 400 kV OHL between Wylfa and Pentir;



Braint THH and CSEC on Anglesey;



Tunnel between Braint and Tŷ Fodol THHs;



Tŷ Fodol THH and CSEC in Gwynedd;



New section of 400 kV OHL between Tŷ Fodol THH and CSEC and
Pentir Substation;



Extension to the existing substation at Pentir; and



Temporary construction compounds, access tracks, construction
working areas, localised widening of the public highway and third party
works that are required to construct the infrastructure listed above.

Temporary construction works are described in Chapter 4, Construction,
Operation, Maintenance and Decommissioning of the Proposed
Development (Document 5.4) and would include the following elements:
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Construction compounds at Penmynydd Road, to the east of
Llangefni and immediately south of Pentir substation;



Construction compounds for tunnelling works at Braint and Tŷ Fodol
including drainage areas that would include localised water
treatment (surface water runoff and tunnel dewatering arisings) and
attenuation facilities;



Bellmouths and visibility splays where temporary access tracks
connect to the public highway;



Temporary access tracks and associated culvert and clear-span
bridge watercourse crossings, including bridge working areas;



Working areas for temporary pylons;



Construction and installation of pylons and temporary pylons and
dismantling of existing pylons (where required);



Installation of Scaffolding
Conductors Scaffold; and



Establishment of conductor pulling positions.

Protection

Prior

to

Stringing

of

1.4.4

The construction is scheduled to commence in 2020 and would take six
years to complete. Site preparation works for the tunnel are expected to
commence in 2020 and for the overhead lines in 2022. The Proposed
Development is expected to be operational by 2026.

1.4.5

Typically, pylon steelwork and foundations have a life expectancy of
approximately 80 years, the conductors have a life expectancy of about 60
years and the insulators and fittings have a life expectancy of between 25
and 40 years. Further details regarding the construction, operation and
maintenance of the Proposed Development are provided in ES Chapter 4
Construction, Operation, Maintenance and Decommissioning of the
Proposed Development (Document 5.4).

1.5

RELATIONSHIP TO OTHER DOCUMENTS

1.5.1

This FCA comprises an appendix to the Environmental Statement (ES),
Chapter 12: Water Quality, Resources and Flood Risk (Document 5.12).
Flood risks to third parties and associated mitigation measures that are
identified in the FCA have been used to inform the assessment of effects on
flood risk receptors for the Proposed Development, as reported in ES
Chapter 12 (Document 5.12).
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1.5.2

The FCA should be read in conjunction with applicable sections of the
CEMP (Document 7.4), which details the principles and procedures for the
environmental management of the Proposed Development during its
construction phase, including flood management and drainage control and
management measures.

1.5.3

Other chapters of the ES that should be read in association with the FCA
include Chapter 2 Alternatives and Proposed Development History
(Document 5.2), Chapter 3 Description of the Proposed Development’
(Document 5.3), Chapter 4 Construction, Operation, Maintenance and
Decommissioning of the Proposed Development (Document 5.4) and
Chapter 11 Geology, Hydrogeology and Ground Conditions (Document
5.11). The subsequent FCA Volumes 2, 3 and 4 (Documents 5.12.1.2,
5.12.1.3 and 5.12.1.4) should be read in conjunction with FCA Volume 1
(Document 5.12.1.1).
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2

Planning Policy and Guidance

2.1

NATIONAL POLICY STATEMENTS

2.1.1

The FCA for the Proposed Development has been prepared in accordance
with the Planning Act 2008, Overarching National Policy Statement for
Energy (NPS EN-1) (Ref 12.1.2), which sets out planning policy with regard
to NSIPs in the energy sector, and National Policy Statement for Electricity
Networks Infrastructure (NPS EN-5) (Ref 12.1.3), which covers electricity
transmission and distribution.

2.1.2

The ‘minimum requirements for FRAs1’ as set out in para 5.7.5 of NPS EN-1
(Ref 12.1.2) are that they should:

1



“Be proportionate to the risk and appropriate to the scale, nature
and location of the project;



Consider the risk of flooding arising from the project in addition to
the risk of flooding to the project;



Take the impacts of climate change into account, clearly stating the
development lifetime over which the assessment has been made;



Be undertaken by competent people, as early as possible in the
process of preparing the proposal;



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



Consider the vulnerability of those using the site, including
arrangements for safe access;

Flood Risk Assessments - as used in England
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Consider and quantify the different types of flooding (whether from
natural and human sources and including joint and cumulative
effects) and identify flood risk reduction measures, so that
assessments are fit for the purpose of the decisions being made;



Consider the effects of a range of flooding events including extreme
events on people, property, the natural and historic environment
and river and coastal processes;



Include the assessment of the remaining (known as ‘residual’) risk
after risk reduction measures have been taken into account and
demonstrate that this is acceptable for the particular project;



Consider how the ability of water to soak into the ground may
change with development, along with how the proposed layout of
the project may affect drainage systems;



Consider if there is a need to be safe and remain operational during
a worst case flood event over the development’s lifetime; and



Be supported by appropriate data and information, including
historical information on previous events.”

2.1.3

While NPS EN-1 (Ref 12.1.2) and NPS EN-5 (Ref 12.1.3) provide the
principal policy test in terms of setting out National Policy for energy
infrastructure and electricity networks infrastructure, NPS-EN1 refers to
Technical Advice Note 15: Development and Flood Risk (TAN15 – Ref
12.1.4) in terms of providing guidance for NSIPs in Wales further to that
provided in NPS-EN1 (Ref 12.1.2), as summarised in the preceding
paragraph.

2.1.4

NPS-EN1 also requires that the Sequential Test and Exception Test are
applied. The following paragraphs indicate that this applies to NSIPs in
Wales as well as England.

2.1.5

Paragraph 5.7.12 of NPS EN-1 states that “The IPC [Infrastructure Planning
Commission – now replaced by PINS] should not consent development in
Flood Zone 2 in England or Zone B in Wales unless it is satisfied that the
Sequential Test requirements have been met. It should not consent
development in Flood Zone 3 or Zone C unless it is satisfied that the
Sequential and Exception Test requirements have been met.”
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The Sequential Test
2.1.6

The Sequential Test is set out in para 5.7.13 of NPS EN-1 as follows:
“Preference should be given to locating projects in Flood Zone 1 in England
or Zone A in Wales. If there is no reasonably available site in Flood Zone 1
or Flood Zone A, then projects can be located in Flood Zone 2 or Zone B. If
there is no reasonably available site in Flood Zones 1 or 2 or Zones A & B,
then nationally significant energy infrastructure projects can be located in
Flood Zone 3 or Zone C subject to the Exception Test.”

2.1.7

A footnote to paragraph 5.7.13 of NPS EN-1 goes on to say “When making
the application, the applicant should justify with evidence what area of
search has been used in examining whether there are reasonably available
sites. This will allow the IPC [Infrastructure Planning Commission – now
replaced by PINS] to consider whether the Sequential Test has been met as
part of site selection.”

2.1.8

NPS EN-1 also requires that a sequential approach should be applied to the
layout and design when allocating land for development and land use types
within development sites.
The Exception Test

2.1.9

Para 5.7.14 of NPS EN-1 states “If, following application of the sequential
test, it is not possible, consistent with wider sustainability objectives, for the
project to be located in zones of lower probability of flooding than Flood
Zone 3 or Zone C, the Exception Test can be applied. The test provides a
method of managing flood risk while still allowing necessary development to
occur.”

2.1.10 In accordance with para 5.7.16 of NPS EN-1, for the Exception Test to be
passed:
1) “it must be demonstrated that the project provides wider sustainability
benefits to the community that outweigh flood risk [benefits to the
community would include the benefits (including need), for the
infrastructure];
2) “the project should be on developable, previously developed land or, if it
is not on previously developed land, that there are no reasonable
alternative sites on developable previously developed land subject to any
exceptions set out in the technology-specific NPSs; and
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3) “a FRA must demonstrate that the project will be safe, without increasing
flood risk elsewhere subject to the exception below and, where possible,
will reduce flood risk overall.”
2.1.11 The ‘exception below’ mentioned in the third part of the Exception Test is set
out in paragraph 5.7.17 of NPS EN-1: “Exceptionally, where an increase in
flood risk elsewhere cannot be avoided or wholly mitigated, the IPC
[Infrastructure Planning Commission – now replaced by PINS] may grant
consent if it is satisfied that the increase in present and future flood risk can
be mitigated to an acceptable level and taking account of the benefits of,
including the need for, nationally significant energy infrastructure as set out
in Part 3 above. In any such case the IPC should make clear how, in
reaching its decision, it has weighed up the increased flood risk against the
benefits of the project, taking account of the nature and degree of the risk,
the future impacts on climate change, and advice provided by the EA and
other relevant bodies.”
2.2

WELSH PLANNING POLICY AND GUIDANCE
Technical Advice Note 15 (TAN15)

2.2.1

Technical Advice Note 15: Development and Flood Risk (TAN15 – July
2004) (Ref 12.1.4) was produced by the then Welsh Assembly Government
(now the Welsh Government). TAN15 provides technical guidance which
supplements the policy set out in Planning Policy Wales (Edition 9, Nov
2016) (PPW9) (Ref 12.1.26) in relation to development and flooding,
providing a framework within which risks arising from both river and coastal
flooding, and from additional run-off from development in any location, can
be assessed. The consultation draft of an updated edition of Planning
Policy Wales (PPW10) was issued for consultation in March 2018 (Ref.
12.1.35). Policies relating to development and flood risk in PPW10 remain
broadly the same as those set out in PPW9.

2.2.2

As highlighted in section 2.1, NPS EN-1 (Ref 12.1.2) refers to TAN15 as a
source of further guidance in Wales.

2.2.3

TAN15 is supplemented by the Development Advice Map (DAM) which
provides the basis for assessment under TAN15. The DAM was last
updated in July 2017 and is summarised in section 2.4 and in Table 2.1 of
this FCA Volume.

2.2.4

The TAN15 equivalent of the Exception Test, as given in NPS-EN1 (Ref
12.1.2), is the Justification Test. However, there are subtle differences
between the two which are discussed in more detail in the following section.
TAN15 has no equivalent of the Sequential Test.
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TAN15 Justification Test
2.2.5

The Exception Test is more or less equivalent to the TAN15 Justification
Test, albeit with some subtle differences. As with the Exception Test (see
section 2.1 of this FCA Volume) the Justification Test must be passed in
order to secure development in DAM Zone C (see section 2.4 for DAM Zone
definitions) for certain development types, as summarised in Section 9 of
TAN15 (Summary of Policy Requirements).

2.2.6

The requirements of the Justification Test are:
i.

“Its location in zone C is necessary to assist, or be part of, a local
authority regeneration initiative or a local authority strategy required
to sustain an existing settlement; or,

ii.

Its location in zone C is necessary to contribute to key employment
objectives supported by the local authority, and other key partners, to
sustain an existing settlement or region;
and,

iii.

It concurs with the aims of PPW and meets the definition of
previously developed land (PPW fig 2.1); and,

iv.

The potential consequences of a flooding event for the particular type
of development have been considered, and in terms of the criteria
contained in sections 5 and 7 and appendix 1, found to be
acceptable.”

2.2.7

It can be seen from the requirements of the TAN15 Justification Test, as set
out in the preceding paragraph, that Points i and ii are not directly
comparable with Point 1 of the Exception Test. The Justification Test is
clearly focused on Local Authority initiatives, as opposed to strategic and
nationally significant infrastructure, the benefits of which, in the case of the
Proposed Development, extend beyond the Local Authorities of IACC and
Gwynedd Council.

2.2.8

While Point 2 of the Exception Test and Point iii of the Justification Test are
similar, the Justification Test, in conjunction with PPW9, is more focused on
steering new developments to previously developed land whereas the
Exception Test, while still allowing for the use of previously developed land,
nonetheless allows for the use of land that might not necessarily have been
previously developed.
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Point 3 of the Exception Test and Point iv of the Justification Test both focus
on the need to demonstrate that the consequences of flooding have been
considered and that the development is safe without increasing the risk of
flooding elsewhere. However, as outlined in Paragraph 2.1.12 of this FCA
Volume, the Exception Test allows for potential increases in flood risk
elsewhere if it cannot be avoided or wholly mitigated, subject to
demonstrating that it can be mitigated to an acceptable level under present
and future scenarios.

2.2.10 For the reasons set out in Paragraphs 2.2.7 - 2.2.9, and because the
Exception Test is required to be applied under NPS-EN1 (Ref 12.1.2), the
subsequent FCA Volumes 2, 3 and 4 (Documents 5.12.1.2, 5.12.1.3 and
5.12.1.4) use the Exception Test and not the Justification Test.
Additional Guidance
2.2.11 To meet their statutory requirements under the Flood Risk Regulations 2009
(Ref 12.1.6) NRW has produced Flood Risk Management Plans (FRMP) for
the three administrative regions in Wales known as River Basin Districts
(RBD) which are the Dee, Severn and West Wales RBDs, the West Wales
RBD being applicable to the Proposed Development. The ‘Western Wales
Flood Risk Management Plan’ 2015 (Ref 12.1.7) is the current version
applicable to the Proposed Development study area. Although in the
context of the Proposed Development the Western Wales Flood Risk
Management Plan (FRMP) is high level, it nonetheless provides a useful
insight into the pertinent issues in the Proposed Development study area.
2.2.12 IACC and Gwynedd Council, in their capacities as LLFAs, have
independently produced Local Flood Risk Management Strategy (LFRMS)
documents (Ref 12.1.24 and 12.1.25) and, under the IACC and Gwynedd
Council Joint Local Development Plan (LDP), have produced a joint Stage 1
Strategic Flood Consequence Assessment (SFCA – March, 2016) (Ref
12.1.8). The SFCA has provided some useful background information,
particularly with regards to the range and locations of applicable flood
hazards, together with information on potential receptors.
2.2.13 No applicable Preliminary Flood Consequence Assessments have been
produced for IACC and Gwynedd Council, either jointly or separately.
2.2.14 The Pembrokeshire County Council (2012) West of Wales Shoreline
Management Plan 2: Cardigan Bay and Ynys Enlli to the Great Orme
Coastal Group West of Wales Shoreline Management Plan (SMP) 2 (Ref
12.1.10), is applicable to the Isle of Anglesey and north-west Gwynedd
coasts.
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2.2.15 All of the aforementioned strategic and regional planning advice documents
were reviewed in preparing this FCA.
2.3

NATIONAL GRID FLOOD MITIGATION POLICY

2.3.1

National Grid has produced a ‘Flood Mitigation Policy’ (PS(T)_095) (2011)
(Ref 12.1.11, included in Annex 5.12.2.1C) which defines their declared
target standards of protection (SoP) for flood defence/resilience that should
be applied to all new build electricity transmission substations and at legacy
substations subjected to an expansion or a major refurbishment programme.

2.3.2

This document effectively sets out that the minimum standard of protection
(SoP) for critical elements of National Grid installations is 0.1% AEP (Annual
Exceedance Probability – see section 2.4) in terms of fluvial and coastal
flood risk, to include the applicable allowances for climate change as
provided in the relative national guidance statements (and in section 2.5 of
this FCA Volume).

2.3.3

The National Grid Flood Mitigation Policy notes that where the target
standard of protection cannot be achieved on grounds of cost or engineering
constraints, a lower standard may be acceptable, but that the minimum
standard of protection should be the 0.5% Annual Exceedance Probability
(AEP) event (equivalent to a 1 in 200 year return period), including
allowance for climate change and freeboard. A 50 year lifespan for the
design of flood defences for substations is also specified when required.

2.3.4

No element of National Grid’s Flood Mitigation Policy provides design
standards that afford a lower level of protection and safety standards than
those standards stated in the applicable policy and guidance documents set
out in Sections 2.1 and 2.2 of this FCA volume.

2.4

FCA DEFINITIONS
Probability of a Flood Event

2.4.1

Throughout the four FCA Volumes, ‘Annual Exceedance Probability’ (AEP)
terminology is used to describe the magnitude and likelihood of a flood
event. AEP expresses the probability of a flood occurring in a given year.
For example, a ‘1 in 100 year flood event’ is referred to as a ‘1% AEP event’
(i.e. a flood with a 1 in 100 or 1% probability of occurring in any given year).
Flood Zones

2.4.2

Flood zones used within this FCA are based on present day conditions in
accordance with the DAM and NRW flood risk mapping (see Figure 12.10,
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Document 5.12.1.10), with no allowance for climate change. These maps
are usually based on fluvial catchments greater than 3km 2 in area.
2.4.3

NPS-EN1 refers to the Welsh Government DAM terminology (i.e. Zones A,
B, C, C1, C2) as forming the basis of TAN15 guidance for planning
purposes. The DAM definitions are given in Table 2.1.

Table 2.1 Reproduction of Figure 1 from TAN15 [Ref 12.1.4]
Description of Zone

Zone Use within the precautionary framework

Considered to be at little
or no risk of fluvial or
tidal/coastal flooding.

A

Used to indicate that justification test is not
applicable and no need to consider flood risk
further.

Areas known to have been B
flooded in the past
evidenced by sedimentary
deposits.

Used as part of a precautionary approach to
indicate where site levels should be checked
against the extreme (0.1%) flood level. If site
levels are greater than the flood levels used to
define the adjacent extreme flood outline (as
defined below) there is no need to consider
flood risk further

Based on Environment
C
Agency extreme flood
outline, equal to or greater
than 0.1% AEP (river, tidal
or coastal)

Used to indicate that flooding issues should be
considered as an integral part of decision
making by the application of the justification test
including assessment of consequences

Areas of the floodplain
which are developed and
served by significant
infrastructure, including
flood defences.

C1

Used to indicate that development can take
place subject to application of justification test,
including acceptability of consequences.

Areas of the floodplain
without significant flood
defence infrastructure.

C2

Used to indicate that only less vulnerable
development should be considered subject to
application of justification test, including
acceptability of consequences. Emergency
services and highly vulnerable development
should not be considered.

2.4.4

The NRW website states that “The Development Advice Map (DAM) shows
areas at risk of flooding for the purposes of land-use planning. The DAMs
should be used alongside Planning Policy Wales and Technical Advice Note
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(TAN) 15 to guide new development away from areas at risk of flooding
wherever possible. Together, they form a precautionary framework to guide
planning decisions. The maps shown here are not designed for small-scale
investigation beyond 1:25,000 and should be considered as a trigger for
following policy advice in TAN15. The maps are based on Natural
Resources Wales's extreme flood outlines (Zone C) and the British
Geological Survey 10k Superficial Geology data (Zone B)”.
2.4.5

In addition to the DAM, NRW has produced flood risk mapping based on
Flood Zones 1, 2 and 3 definitions. The NRW Flood Zone 1, 2 and 3
definitions are as follows:


NRW Flood Zone 1 (Low probability): Land having less than a 1
in 1,000 or 0.1% AEP of river or sea flooding.



NRW Flood Zone 2 (Medium probability): Land having between a
1 in 100 (1%) and 1 in 1,000 (0.1%) AEP of river flooding; or land
having between a 1 in 200 (0.5%) and 1 in 1,000 (0.1%) AEP of sea
flooding.



NRW Flood Zone 3 (High probability): Land having a 1 in 100
(1%) or greater AEP of river flooding; or land having a 1 in 200
(0.5%) or greater AEP of sea flooding.

2.4.6

From March 2017 DAM Zones C1 and C2 are updated quarterly to align with
NRW's extreme flood outline updates. DAM Zone B data was originally
published in 2004, and revised in 2017. DAM Zones C1 and C2 are directly
equivalent to NRW Flood Zone 2 (i.e. 0.1% AEP) but with the determination
of whether DAM zones are C1 or C2 being based on the protection afforded
by flood defence infrastructure (see Table 2.1).

2.4.7

For the purposes of this FCA, NRW Flood Zones 2 and 3 GIS layers and the
DAM layers were downloaded, (see section 2.6 of this FCA Volume) and
reviewed. It was confirmed that DAM Zone C2 is virtually identical to NRW
Flood Zone 2. It was also noted that DAM Zone C2, as opposed to DAM
Zone C1, is prevalent throughout the Order Limits due to the lack of flood
defence infrastructure in the area.

2.4.8

This FCA is primarily based on the DAM flood zone terminology but
interchanges with NRW Flood Zone 1, 2 and 3 terminology where
appropriate in terms of demonstrating certain points.
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Groundwater Flood Zones
2.4.9

Throughout FCA Volumes 2, 3 and 4 use is made of the British Geological
Society (BGS) groundwater flooding susceptibility mapping for which an A, B
and C classification is also adopted, as follows: (A) limited potential for
groundwater flooding to occur; (B) potential for groundwater flooding of
property situated below ground level; and (C) potential for groundwater
flooding to occur at the surface.

2.4.10 The BGS groundwater flooding susceptibility flood zones should not be
confused with the DAM zones and thus, throughout Volumes 2, 3 and 4, any
reference to flood zones are clearly preceded by either ‘DAM’ or
‘Groundwater’.
Development Lifetime
2.4.11 TAN15 states that non-residential developments should have an assumed
lifespan of 75 years in order to adequately assess flood risk and the
potential impacts of climate change within that window. This assumption
has been adopted for the purposes of this FCA; the implications of this for
the assessment of the effects of climate change on flood risk over the
lifetime of the development are discussed in section 2.5.
Other Definitions
2.4.12 Throughout the FCA, flood sources are referred to as flood hazards (see
section 4.3). Flood receptor and receptor group terminology is used
throughout (see section 4.4).
2.4.13 As discussed in more detail in section 5.3, generic design and mitigation
measures have been used – generic in the sense that they are not sitespecific and are applicable to multiple locations and receptor groups. These
are hereinafter referred to as control and management measures.
2.4.14 Control and management measures within the CEMP include, for example,
the implementation of a flood management and response plan for temporary
works within the Order Limits.
2.5

CLIMATE CHANGE

2.5.1

NPS EN-1 (Ref 12.1.2) and NPS EN-5 (Ref 12.1.3) gives advice on
accounting for climate change, to the effect that developments should be
resilient and adaptive to the latest climate change projections. Planning
Policy Wales Edition 9 (Ref 12.1.26) and TAN15 (Ref 12.1.4) state that
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when considering the impacts of climate change, the latest set of UK
Climate Projections should be used.
2.5.2

Welsh Government guidance on the potential effects of climate change on
flood risk is provided in ‘Adapting to Climate Change: Guidance for Flood
and Coastal Erosion Risk Management Authorities in Wales’ (FCERM) (Ref
12.1.13). This was originally published in 2011, and an updated version
was issued in December 2017. The December 2017 version includes some
changes to climate change factors compared to 2011, as well as a change
to the recommendations for H++ scenarios.

2.5.3

In August 2016, the Welsh Government published a policy clarification
‘Flood Consequence Assessment: Climate Change Allowances’ guidance
letter (Ref 12.1.17). This policy clarification covers river flows, sea level and
wave heights but does not include updates to rainfall allowances. The letter
states that these climate change allowances should be incorporated into
FCAs accompanying planning applications submitted from December 1,
2016.

2.5.4

There is no discussion of sea level climate change allowances in the
following paragraphs as flooding from the sea is scoped out of this FCA (see
section 3.7).
River Flow

2.5.5

Table 2.2 presents applicable allowances regarding increases in peak river
flows for the West Wales River Basin District. The August 2016 guidance
(Ref 12.1.17) recommends that the central estimate, or change factor,
should be used to factor the 1961-1990 baseline data to assess the
potential impact of climate change as part of an FCA.

2.5.6

Peak river flow allowances are provided for three future time horizons or
‘epochs’: ‘2020s’, ‘2050s’ and ‘2080s’. The 2020s epoch covers the period
2015 to 2039, the 2050s the period 2040 to 2069, and the 2080s the period
2070 and 2099. The guidance also states that the 2080s time period should
be used when considering timeframes beyond 2100. In the context of
Proposed Development, the 2020s epoch has been used for all construction
activities and the 2080s epoch has been used for permanent infrastructure.
Table 2.2 Peak river flow allowances for the West Wales RBD,
reproduced from Table 1 of Welsh Government (2016) [Ref 12.1.17]
Total potential change anticipated by the…
2020s
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Table 2.2 Peak river flow allowances for the West Wales RBD,
reproduced from Table 1 of Welsh Government (2016) [Ref 12.1.17]
Total potential change anticipated by the…

2.5.7

Upper end estimate

+25%

+40%

+75%

Change factor /central
estimate

+15%

+25%

+30%

Lower end estimate

+5%

+10%

+15%

The August 2016 guidance (Ref 12.1.17) also advises that an assessment
should be made of the upper end projections (see Table 2.2) to ensure the
long term resilience of a development and to identify potential future
adaptation requirements that might not necessarily be applicable from the
outset of a project. This FCA only provides an assessment of upper end
scenarios for permanent infrastructure.
Rainfall

2.5.8

As noted above, the 2016 Welsh Government guidance for climate change
allowances for FCA does not provide allowances for rainfall. However, the
2017 Welsh Government FCERM guidance does provide rainfall
allowances, which are set out in Table 2.3 below.
Table 2.3 Change to extreme daily rainfall intensity compared to a
1961-90 baseline, reproduced from Table 3 of Welsh Government
FCERM (2017) [Ref 12.1.13]
Applies across all of
Wales

2.5.9

Total potential
change
anticipated for
2020s (20152039)

Total potential
change
anticipated for
2050s (20402069)

Total potential
change
anticipated for
2080s (20702115)

Upper estimate

+10%

+20%

+40%

Central estimate

+5%

+10%

+20%

As with river flood flows, the 2017 FCERM guidance recommends that the
central estimate is used for the applicable time period (2020s for
construction and 2080s for permanent infrastructure) as the basis for the
evaluation of flood risk and the design of flood mitigation measures.
However, as with river flows, an assessment has also been made of the
upper end scenario for permanent/operational infrastructure where
applicable to ensure the long term resilience of the Proposed Development
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and to identify potential future adaptation requirements that might not
necessarily be applicable from the outset of the Proposed Development.
H++
2.5.10 With regards to extreme event H++ scenarios which apply to fluvial and tidal
flooding, the Welsh Government August 2016 guidance (Ref 12.1.17) refers
to the Welsh Government FCERM guidance (2011). However, as noted
above, the FCERM guidance was updated in December 2017 (Ref 12.1.13).
2.5.11 At the time at which the method was developed and discussed with NRW
(see section 3.4 for consultation details, and Annex 12.2.1B for the FCA
method statement), the 2011 version of the Welsh Government FCERM
guidance was applicable. The guidance presented a map showing the
coverage of non-standard catchments, and advised that only schemes
located within non-standard catchments should be considered under H++
scenarios. According to the map, the only coverage of non-standard
catchments in the context of the Proposed Development was in and around
the Wylfa area. As Wylfa substation and the OHL in the near vicinity are not
at risk of fluvial or tidal flooding, the H++ climate change scenarios were
scoped out and not considered in this assessment.
2.5.12 The December 2017 FCERM guidance (Ref 12.1.13) no longer provides any
indication as to which locations may require assessment of H++ scenarios.
Given the generally low level of fluvial flood risk to the Proposed
Development and the low vulnerability of those aspects of the infrastructure
to be located in floodplain areas (pylons, temporary access tracks and other
construction working areas), no further consideration has been given to the
potential use of H++ scenarios following issue of the December 2017
guidance.
2.5.13 H++ allowances for coastal flooding are not applicable for the Proposed
Development, as discussed in section 3.7.
2.5.14 The EA FCERM update note of 2015 (Ref 12.1.18) states that no H++
scenario is provided for changes to extreme rainfall. As such, an H++
rainfall scenario is not considered in this FCA.
Climate Change Epochs and Development Lifespan
2.5.15 Two time periods are applicable to the Proposed Development: (i) the
construction period, for which the 2020s epoch is applicable; and (ii) the
operation and maintenance period, for which the 2080s epoch is applicable.
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2.6

FCA DATA AND INFORMATION

2.6.1

A variety of data and information from different sources was used in
preparing this FCA. Data and information broadly fall into four categories:
(1) data provided by third parties such as NRW; (2) data acquired through
publicly available reports; (3) data generated in-house through calculations
and analysis; and (4) project data (e.g. design drawings and plans).

2.6.2

Third party data used in preparing this FCA includes2:


Ordnance Survey (OS) Mastermap (properties & infrastructure and
rivers network layers);



DAM mapping (LGP;



NRW Flood Zones 2 and 3 mapping (LGP);



IACC sewer flooding records;



Flood alert and flood warning areas (LGP);



Spatial flood defences without attributes and spatial flood defences
with standardised assets (LGP);



Flood storage areas (LGP);



Mapping of recorded flood outlines (LGP);



Risk of flooding from river or sea mapping (LGP);



Surface water flood risk mapping (LGP);



Wales high water mark (LGP);



Groundwater flood risk mapping (from British Geological Survey);



Geological mapping (from British Geological Survey);

2

(Note: the majority of third party data used was downloaded from the Welsh
Government Lle Geoportal, as denoted by LGP)
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Light Detection and Ranging - LiDAR topography data (LGP); and



Aerial photography.

2.6.3

In addition to the above data, enquiries were made of NRW regarding the
availability of hydraulic models or model outputs for the Proposed
Development study area. NRW confirmed that no data or models were
available for this area (see Annex 5.12.2.3A.

2.6.4

Publicly available guidance documents used in preparing this FCA include:


Welsh Government, Technical Advice Note 15 (TAN15):
Development and Flood Risk (Jul, 2004) (Ref 12.1.4) and
associated Development Advice Maps (Ref 12.1.5);



West of Wales Shoreline Management Plan 2 (Jun, 2012) (Ref
12.1.10);



Gwynedd Council Local Flood Risk Management Strategy (Feb,
2013) (Ref 12.1.25);



Anglesey Local Flood Risk Management Strategy (Jul, 2013) (Ref
12.1.24);



Anglesey & Gwynedd Joint Local Development Plan Strategic Flood
Consequence Assessment – Stage 1 (Mar, 2016) (Ref 12.1.8);



NRW West Wales River Basin Management Plan 2015-2021 (Dec,
2015) (Ref 12.1.9);



NRW Western Wales Flood Risk Management Plan (2015) (Ref
12.1.7);



Environment Agency Coastal flood boundary conditions for UK
mainland and islands. Project: SC060064/TR2: Design sea levels
(2011) (Ref 12.1.15);



Welsh Government (2011). Adapting to Climate Change: Guidance
for Flood and Coastal Erosion Risk Management Authorities in
Wales (Ref 12.1.13);



Environment Agency (2010). Flood and Coastal Erosion Risk
Management Appraisal Guidance (FCERM-AG) (Ref 12.1.16);



Welsh Government (2016).
Guidance on Climate Change
Allowances for Planning Purposes (Ref 12.1.17);
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Environment Agency (2015).
Adapting to Climate Change:
Guidance for Flood and Coastal Erosion Risk Management
Authorities (Ref 12.1.18);



NetRegs (2017). Guidance for pollution prevention, works or
maintenance in or near water GPP5 (Ref 12.1.19);



CIRIA C753 (2015). The SuDS Manual (Ref 12.1.20);



Centre for Ecology and Hydrology (2013). Flood Estimation
Handbook. To include revisions and online services (Ref 12.1.21);



Institute of Hydrology (1994). Report No. 124: Flood estimation for
small catchments (Ref 12.1.22); and



Centre for Ecology and Hydrology (2016). The Revitalised Flood
Hydrograph Model ReFH 2.2: Technical Guidance (Ref 12.1.23).
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3

FCA Consultation and Scope

3.1

INTRODUCTION

3.1.1

Sections 3.2 to 3.4 set out the flood-related issues raised by stakeholders in
consultation to date and how these have been addressed in the FCA.
These comprise (i) the Secretary of State’s (SoS) Scoping Opinion, (ii)
consultee responses to the Preliminary Environmental Information Report
(PEIR), and (iii) FCA-specific consultation responses from NRW, IACC and
Gwynedd Council.

3.1.2

Section 3.5 sets out the scope of the FCA following the above consultation
and in regard to the planning context set out in section 2.

3.2

SCOPING CONSULTATION

3.2.1

The Secretary of State’s Scoping Opinion, and how it has been addressed in
the FCA, is set out in Appendix 5.1: Schedule of Responses to the Secretary
of State’s Scoping Opinion (Document 5.5.2.1).

3.2.2

Tables 3.1 and 3.2 outline the issues relevant to flood risk that were raised
by stakeholders in consultation on the scoping report, and sets out how
these have been addressed in the FCA.

Table 3.1 NRW Scoping Response to the North Wales Connection EIA Scoping
Report
Paragraph Issue Raised by NRW
39

We do have concerns regarding
the siting of the potential
locations of the sealing end
compounds where they are in or
adjacent to flood zones C2.

North Wales Connection Project

Response
Further to subsequent consultations
with NRW, a hydrodynamic modelling
assessment of the risk of flooding to
the Braint THH/CSEC site was
undertaken, as reported in FCA
Volume 3 (Document 5.12.2.3) and
Annex 5.12.2.3B. There is no fluvial
or tidal flood risk to the Tŷ Fodol
THH/CSEC site as shown in FCA
Volume 3 (Document 5.12.2.3).
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Table 3.1 NRW Scoping Response to the North Wales Connection EIA Scoping
Report
Paragraph Issue Raised by NRW

Response

40

NRW advises that relevant
legislation relating to flood risk
should also refer to The
Environmental Permitting
(Amendment) Regulations 2016
for Flood Risk Activity Permits
(which replace the Water
Resources Act 1991
S.109/S.210)

The requirements for FRAPs are
highlighted in FCA Volume 4
(Document 5.12.2.4)

40

‘Ordinary’ watercourse
crossings/culverting will require a
FDC [Flood Defence Consent]
from the Lead Local Flood
Authority.

Applications for Ordinary
Watercourse Consent would be made
in accordance with measure FM12 in
the CEMP (Document 7.4) (as
covered in FCA Volume 4
(Document 5.12.2.4)

43

The proposed corridor route is
not positioned within any serviced
Flood Warning areas and as such
any flood action plans should
reflect weather forecasts and
observed local conditions.

As set out in measure FM11 of the
CEMP (Document 7.4) the Flood
Management Plan (FMP) reflect
weather forecasts and observed local
conditions and are highlighted as
specific requirements in FCA Volume
4 (Document 5.12.2.4).

44

NRW advises that the applicant
seeks further advice from NRW
with regard to the above
assessments

A draft FCA Method Statement was
issued to NRW for consultation (see
Annex 5.12.2.1B), to which NRW
responded. Email, phone and
meeting consultations were also
undertaken with NRW (see Section
3.5 of this FCA volume).

3.2.3

IACC and Gwynedd Council provided a joint response to the SoS’s
consultation on the Scoping Report the main points of which are detailed in
Table 3.2.
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Table 3.2 IACC and Gwynedd Council Scoping Response to the North Wales
Connection EIA Scoping Report
Section / Issue Raised by IACC/Gwynedd Response
Council on the Scoping Report
Para
9.4,
Para 4

Use of the H++ scenario may
also need to be considered
where the consequences of
design exceedance would be
catastrophic.

See section 2.4 of this Report
Note that H++ could only apply to
modelling of the Afon Braint at the Braint
THH/CSEC site. However as this area is
not located in a ‘non-standard’
catchment (Ref 12.1.13), H++ has not
been considered further.

3.3

STAGE 3 CONSULTATION

3.3.1

In December 2016, NRW provided comments on the PEIR (see Annex
5.12.2.1A), from which comments relating to FCA are shown in Table 3.3.

Table 3.3 PEIR comments issued by NRW (Dec 2016)
Paragraph Issue Raised by NRW on the PEIR Response
4.6

The run-off rates should mimic
those of existing rates and where
applicable reflect green-field
rates/volumes. The use of
sustainable drainage principles
should be adopted in the design.

Drainage strategies would be based
on discharges to greenfield rates,
and on sustainable drainage
principles in accordance with the
SuDS Manual (Ref 12.1.20). This is
covered in section 5.3 of this FCA
volume (Document 5.12.1.1) and
also in section 7 of FCA Volumes 3
and 4, (Documents 5.12.2.3 and
5.12.2.4).

4.7

We would expect that mitigation
measures are proposed to negate
any negative impact or increased
drainage/flooding issues to third
parties during the construction
period and secured in the CEMP

See Para 2.5.12, section 5.3 of this
Report, FCA Volumes 2, 3 and 4
(Documents 5.12.2.2, 5.12.2.3 and
5.12.2.4) and the CEMP
(Document 7.4), where the use of
robust control and management
measures for mitigation is set out.
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Table 3.3 PEIR comments issued by NRW (Dec 2016)
Paragraph Issue Raised by NRW on the PEIR Response
4.13

Although de-watering is referred to
in Chapter 10, Table 11.8 under
the ‘Aquatic Environment & Water
Resources’ section, we would
advise that this should also be
included under the Flood Risk
Section.

Dewatering is considered in the
FCA with respect to dewatering of
excavations (FCA Volume 4)
(Document 5.12.2.4) and
dewatering of the proposed shaft
and tunnel (FCA Volume 3)
(Document 5.12.2.3).

3.3.2

In addition to NRW’s comments, IACC and Gwynedd Council also provided
comments on the PEIR in December 2016 and January 2017 respectively
(see Annex 5.12.2.1A) but there were no substantive comments regarding
flood risk.

3.4

OTHER CONSULTATION

3.4.1

In January 2017, a Stakeholder Thematic Group Meeting was held, which
was attended by IACC, Gwynedd Council and NRW. This meeting covered
a number of water-related topics and it was agreed that an FCA Method
Statement should be produced and issued to stakeholders for comment.

3.4.2

A draft FCA Method Statement was issued to NRW, and to IACC and
Gwynedd Council in their capacities as Lead Local Flood Authorities (LLFA).
The updated Method Statement is included as Annex 5.12.2.1B. The aim
of the draft FCA Method Statement was to set out the proposed approach to
the FCA for agreement with these bodies.

3.4.3

Table 3.4 below outlines the key comments made by NRW in their response
to the draft FCA Method Statement and how these have been addressed in
the respective FCA volumes. The full response is included as Annex
5.12.2.1A.

Table 3.4 Comments raised by NRW in response to the FCA Method Statement
(January 2017)
Paragraph NRW Comment

North Wales Connection Project

Response

Environmental Statement Appendix 12.1
Overarching FCA
Document 5.12.2.1

Page 27

Table 3.4 Comments raised by NRW in response to the FCA Method Statement
(January 2017)
Paragraph NRW Comment

Response

3rd Para

We are in agreement with the suggested
elements to be scoped out of the FCA
(the Pylons(3.1) and Flooding from the
Sea)

This position has been
reconsidered in light of
concerns raised by IACC (see
Table 3.5) and in terms of
robustly applying the
Exception Test. It was
concluded that pylons should
be assessed with the
overhead lines FCA Volume 4
(Document 5.12.1.4)

5th Para

We note that the Welsh Governments
Climate Change allowances (CL-03-16)
as outlined in their letter dated
23/08/2016 and implanted for use as of
the 01/12/2016 is to be used

This point has been
addressed (See section 2.5 of
this Report)

6th Para

We would suggest that the use of the EA
guidance (Ref 12.1.14) would be
appropriate for CC allowances for
rainfall, however the views of both Lead
Local Flood Authorities should also be
sought.

The February 2017 EA
guidance on rainfall (Ref
12.1.32) is the same as the
Welsh Government FCERM
2011 (Ref 12.1.13) with
subsequent updates as
outlined in section 2.5 of this
FCA Volume. LLFA
comments are provided in
Table 3.4 and 3.5 of this
Report

9th Para

It is suggested that in section 7
reference is made to the fact that the
flood zones are based on present day
flows i.e. they do not include climate
change. NRW only publish flood zones
1, 2 and 3- we do not publish 3b.

Reference added. Also see
section 2 of this Report re:
flood zone definitions.
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Table 3.4 Comments raised by NRW in response to the FCA Method Statement
(January 2017)
Paragraph NRW Comment

Response

10th Para

Vol 3 (Menai Strait and associated
Infrastructure) should contain hydraulic
modelling using upper end estimates for
cc along with the influences of structures
(culverts/bifurcation) for the river Braint
(and adjacent tributaries) adjacent to the
CSEC.

A hydrodynamic modelling
assessment of the risk of
flooding to the Braint
THH/CSEC site has been
undertaken, and is reported in
FCA Volume 3 (Document
5.12.2.3) and Annex
5.12.2.3A.

11th Para

Consideration should also be given to
likely debris loading for the specific
watercourse and likely blockage
scenarios. The inclusion of freeboard
may negate the need for blockage
scenarios for some crossings.

FCA Volume 4 (Document
5.12.2.4) identifies
watercourse crossings and
crossing methods. Specific
design constraints are
identified in the discussion of
mitigation measures (section
5.3 of this Report and FCA
Volume 4, section 6)
(Document 5.12.2.4). The
fitness for purpose of all
watercourse crossings as built
would be demonstrated post
grant of a DCO via
applications for Flood Risk
Activity Permits (to NRW for
main rivers) and Ordinary
Watercourse Consent (to
LLFAs). A mitigation measure
(FM12) is provided in the
CEMP (Document 7.4) as
secured through DCO
Requirement 6.
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Table 3.4 Comments raised by NRW in response to the FCA Method Statement
(January 2017)
Paragraph NRW Comment

Response

12th Para

The issue of raised haul roads
(now referred to as access
tracks) is discussed with
regard to the generic control
and management measures
(see FM13, section 5.3 of this
FCA Volume and in FCA
Volume 4 (Document
5.12.2.4)

3.4.4

We would also have concerns regarding
any proposed haul roads which are to be
elevated above existing ground levels
within any flood zones 2. Ideally haul
roads should be designed so as not to
have an impact of the existing flooding
regime.

Table 3.5 below outlines the key comments made by IACC in their response
to the draft FCA Method Statement and how these have been addressed in
the respective FCA volumes. The full list of IACC comments, together with
National Grid responses, is included as Annex 5.12.2.1C.

Table 3.5 Comments raised by IACC in response to the FCA Method
Statement (March 2017)
Line

Issue Raised by IACC

Response

Line 2

It would be useful to have
a flood risk overview
section. This could
include the Development
Advice Map (DAM) which
would show the relevant
flood zones.

The DAM is included in section 2.4. Also, the
DAM and NRW Flood Zones are discussed
specifically in FCA Volumes 2, 3 and 4
(Documents 5.12.1.2, 5.12.1.3 and 5.12.1.4)
in the context of the specific elements of the
Proposed Development that are being
assessed within those volumes.

Line 3

There are 91 pylons
across the whole route.
Some of these would be
in areas of flood risk and
some would not. It is too
early to completely scope
out all of the pylons from
the FCA.

Pylons are now considered within the
assessment of overhead lines provided in
FCA Volume 4.
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Table 3.5 Comments raised by IACC in response to the FCA Method
Statement (March 2017)
Line

Issue Raised by IACC

Response

Line 6

Is flood modelling
proposed for this FCA? If
so, please can you
provide information on
your methodology for
this?

A hydrodynamic modelling assessment of the
risk of flooding to the Braint THH/CSEC site
has been undertaken, as reported in FCA
Volume 3 (Document 5.12.2.3) and in the
Afon Braint Modelling Report (Annex
5.12.2.3A). No other modelling has been
carried out.

Line 7

Will the FCA include a
surface water drainage
strategy or is this being
undertaken separately?
Section 6 refers to
drainage modelling. Is
this proposed as part of
the FCA?

Outline drainage strategies for the
construction and operation of the tunnel and
the THH/CSECs are provided in FCA Volume
3 (Document 5.12.2.3). Outline drainage
information is also referenced in FCA Volume
4 (Document 5.12.2.4) for the construction
compounds at Penmynydd Road and Pentir.
The key requirements for drainage
throughout the Order Limits are discussed in
FCA Volume 4 (Document 5.12.2.4) and in
the CEMP (Document 7.4).

Line 17

IOH124 is largely
superseded by ReFH2.
Consider using ReFH2 as
this is a more accurate
methodology.

ReFH2.2 has been used for generating
hydrology inputs to the Afon Braint modelling
study (See Annex 5.12.3A, ‘Afon Braint
Modelling Report’). The IH124 component of
the UK SuDS online tools is used for
reporting preliminary greenfield runoff and
storage calculations in this FCA.

3.4.5

Table 3.6 below outlines the key comments made by Gwynedd Council in
their response to the draft FCA Method Statement and how these have been
addressed in the respective FCA volumes. The full response is included as
Annex 5.12.2.1A.

Table 3.6 Comments raised by Gwynedd Council in response to the FCA
Method Statement (February 2017)
Paragraph Issue Raised by Gwynedd Council
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Table 3.6 Comments raised by Gwynedd Council in response to the FCA
Method Statement (February 2017)
Paragraph Issue Raised by Gwynedd Council

Response

1st Para

I have mainly reviewed your
methodology for temporary and
permanent drainage works and agree
with both, only addition is that you use
the drainage hierarchy in the drainage
strategy.

The SuDS hierarchy has
been used in the drainage
methodology.

2nd Para

We would also recommend the use of
ReFH2.2 as opposed to ReFH2; in
addition following recommendation from
the new Suds manual, the plot scale
method using ReFH2.2 is used for
smaller catchments. We would accept
the IH124 method as well.

ReFH2.2 has been used for
generating hydrology inputs
to the Afon Braint modelling
study (see Annex 5.12.3A,
‘Afon Braint Modelling
Report’). The IH124
component of the UK SuDS
online tools is used for
reporting preliminary
greenfield runoff and storage
calculations in this FCA.

3.4.6

Drafts of the four FCA Volumes and associated annexes were issued to
NRW in June 2017. Table 3.7 below gives the key comments made by
NRW in their response to the draft FCA Volumes 1-4 (dated 21 July 2017)
and how these have been addressed in the respective FCA volumes. The
full response is included as Annex 5.12.2.1A.
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Table 3.7 Comments raised by NRW in response to the draft FCA Volumes 1
to 4, July 2017
Paragraph NRW Comment

Response

NWCP FCA Vol 1 – Overarching FCA DRAFT 22.06.17
1st Para

Chapter 2 of the Overarching FCA
refers to National Policy – National
Policy Statement (NPS) EN-1 and EN5. (response quotes Paragraph 2.1.2 of
FCA Method Statement – Annex
5.12.1B) we are satisfied with this
approach and consider that TAN15
provides the level of detail required for
the assessment of flood risk for the
proposed development.

Further to the draft FCA being
issued for review, the final
FCA now focuses more on
TAN15

2nd Para

We would therefore advise that the FCA
report should be revised so that it
focuses on TAN15 rather than National
Policy Framework. For instance,
Chapter 2 refers to the application of
the ‘Sequential and Exception Tests’
which are not applicable under TAN15.
We also note that the FCA advocates
the use of the compatibility matrix,
including vulnerability classification that
is based on the National Policy
Framework. Given that the policy in
Wales differs significantly from the
National Policy Framework (Zones A, B,
C, C1 and C2 are not direct equivalents
of the English Flood Zones 1, 2, 3, 3a
and 3b – in fact Zones 3a and 3b have
not been mapped for Wales) we believe
that it would be appropriate to refocus
the FCA on the principles of TAN15.

While NPS-EN1 remains the
primary planning document
for a DCO, the FCA has now
been revised to focus on
TAN15 and any references to
the NPPF have been
removed.
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While the Exception Test is
not applicable under TAN15,
it is under NPS-EN1. Section
2.2 outlines the differences
between the TAN15
Justification Test and the
Exception Test. As such, and
in terms of seeking to
primarily comply with NPSEN1, where applicable, this
FCA is based on the
Exception Test and not the
Justification Test
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Table 3.7 Comments raised by NRW in response to the draft FCA Volumes 1
to 4, July 2017
Paragraph NRW Comment

Response

5th Para

We would seek further clarity on
paragraph 2.4.12. It is unclear if the
design flows will be the 0.1% + the
applicable cc allowance e.g. will the
temporary watercourse culverts be
designed to accommodate the 0.1%
AEP flow +15% or the 1%AEP +15%.
We would welcome clarification on this
aspect within Volume 1.

Paragraph 2.4.12 is now part
of section 4.2 and provides
the requested clarity.

7th Para

Paragraph 4.2.4 refers to fluvial
flooding. We question the use of +40%
on modelling flow inputs since this may
relate to pluvial/rainfall

+40% was a typographic error
and has now been changed
to +30%

8th Para

It is noted that stockpiles are to be in
flood zone 1 (Zone A in TAN15) (which
we support. It is suggested that since
flood zones have only been mapped for
fluvial catchments in excess of 3km2,
that reference is also made to the
surface water flood maps (SWFM). Any
stockpiles located within the SWFM
should consider flood risk and
appropriate mitigation measures should
be considered e.g. gaps left in
stockpiles to allow for overland flow
routes

Reference to the lack of
mapping for catchments
<3 km2 is made in FCA
Volumes 2, 3 and 4
(Documents 5.12.1.2,
5.12.1.3 and 5.12.1.4), and to
the use of SWFM data, not
only for the purposes of
assessing that element, but
also as a proxy dataset to
assess potential risk from
streams with catchment areas
<3 km2 since the SWFM
typically highlights flood
hazard associated with small
watercourses as well as
surface water runoff
pathways.
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Table 3.7 Comments raised by NRW in response to the draft FCA Volumes 1
to 4, July 2017
Paragraph NRW Comment

Response

9th Para

Details pertaining to
freeboard and blockage
analysis would be provided in
the FRAP/OWC consent
applications.

Table 5.1 – Flood Control and
Management Measures –
- We would also require that freeboard
is also considered in the design for
crossings along with allowances for
blockages where applicable. This would
be on a case for case/individual
crossing basis.

Any seasonal restrictions on
instream works would be
- It is noted that the culverts are to be
considered on a case-by-case
installed during periods of normal to low basis at the time that
flow conditions in a dry channel. We
applications are made for
would advise that there should be no
FRAP/OWC, taking into
instream works between mid-October
account the details of the
until the following April. This would likely proposed works and the
to be a condition on the Flood Risk
sensitivity of the watercourse,
Activity Permits (FRAP) issued. Over
particularly with regard to
pumping arrangements should cater for requirements to minimise
flood conditions in the temporary works impacts on fish spawning.
arrangements.
Works would be undertaken
in accordance with the
Biodiversity Mitigation
Strategy (Document 7.7).

- We would expect that more detail is
provided in the final FCA on the ‘water
management system’. Any effluent from
a package plant would require a water
discharge permit under the
Environmental Permitting Regulations
2016 (EPR2016).
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FCA Volume 3 (Document
5.12.2.3) provides details of
the water management plans
for the Braint and Tŷ Fodol
THH/CSEC sites (during
construction and operation).
Further detail is also provided
in Chapter 12 Water Quality,
Resources and Flood Risk
(Document 5.12)
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Table 3.7 Comments raised by NRW in response to the draft FCA Volumes 1
to 4, July 2017
Paragraph NRW Comment

Response

10th Para

Dewatering from excavations may
require a Waste Disposal Permit under
the EPR2016 should the temporary
discharge not meet the requirements as
per the attached Environment Agency
regulatory position statement
‘Temporary water discharges from
excavations (adopted by NRW). We
would be grateful for confirmation as to
whether the dewatering from
excavations meets the requirement of
the position statement or if a permit will
be required. Water discharge permits
do not differentiate between main rivers
and ordinary watercourses.

This matter is discussed in
Chapter 12 Water Quality,
Resources and Flood Risk
(Document 5.12)

11th Para

It would be beneficial for our review
purposes if the FCA includes relevant
plans within the FCA document.

Due to the draft nature of the
document it was not possible
to provide the relevant plans
but the final FCA, Volumes 14, includes all relevant plans
(Figures 12.1 to 12.13,
Documents 5.12.1.1 to
5.12.1.13).

NWCP FCA Vol 2 – Substations FCA DRAFT 22.06.17
1st Para

We agree with the Summary and
Conclusion of this volume and have no
additional comments.

No response required

NWCP FCA Vol 3 – Cable Sealing End Compounds FCA DRAFT 22.06.17
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Table 3.7 Comments raised by NRW in response to the draft FCA Volumes 1
to 4, July 2017
Paragraph NRW Comment

Response

1st Para

FCA Volume 3 (Document
5.12.2.3) provides details of
the outline drainage
strategies for the Braint and
Tŷ Fodol THH/CSEC sites
(during the construction and
operation phases). Further
detail is also provided in
Chapter 12 Water Quality,
Resources and Flood Risk
(Document 5.12)

Details of the actual receiving
watercourse referred to in paragraph
1.3.6 should be provided. The site
should natural drain to the proposed
discharge point. Should this not be the
case then the receiving watercourse
may become overloaded even if run off
rates are controlled to 3.02 l/s/ha.
Paragraph 1.3.5 confirms that
dewatering of the shaft and tunnel will
be required. We would be grateful for
clarification as to the extent of the
operational water management zone.

2nd Para

A permit under the EPR2016 for Water
discharge will be required for the
bentonite package plant during
construction and is also likely to be
required for the operational discharge.

3rd Para

Again, we agree with the Summary and Figures are provided with the
Conclusion of this volume and have no final FCA, Volumes 1-4
additional comments. We would
welcome the inclusion of figure 5.12.1.8
that is referred to in paragraph 6.2.3
and 6.2.4 within the final version of
volume 3.

Further detail is also provided
in Chapter 12 Water Quality,
Resources and Flood Risk
(Document 5.12)

NWCP FCA Vol 4 – Overhead Lines Route Corridor FCA DRAFT 22.06.17 Note the title of this document has now changed to ‘Overhead Lines Flood
Consequence Assessment’ (Document 5.12.2.4)
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Table 3.7 Comments raised by NRW in response to the draft FCA Volumes 1
to 4, July 2017
Paragraph NRW Comment

Response

2nd Para

There are numerous references in this
volume regarding flood zones being
limited to main rivers. This is incorrect
since Fluvial flood zones are associated
with catchments in excess of 3km2 and
do not distinguish between main
rivers/ordinary watercourses. e.g.
paragraph 3.2.2

Noted and corrected. It is
acknowledged that flood
maps are not generally
produced for catchments
<3km2 and thus the surface
water flood mapping dataset
has been used as a proxy to
indicate where flooding on
these smaller watercourse
may occur.

3rd Para

It is unclear if the undergrounding works
for 3rd party OHL/3rd cable / gas
pipeline are proposed beneath main
rivers/ordinary watercourses. We seek
clarification on this matter and if they
are proposed beneath main
rivers/ordinary watercourses it is
suggested that detail is provided
regarding depth/cover beneath bed of
watercourse(s) as well as detail of
suitable flood mitigation in the
FRAP/ordinary watercourse application.

These details would be
provided during the
FRAP/OWC application
process.

4th Para

We are generally satisfied with this
volume including the summary and
conclusions section.

No response required.

NWCP Afon Braint modelling DRAFT 22.06.17 (Doc. 5.12.5B) & EVY0611 Afon
Braint Model Document For Issue
1st Para

We note that the approach undertaken
with regards to flood risk is extremely
precautionary and simulates the 0.1%
AEP (1 in 1000) with an additional
+75% in flow volumes for climate
change.
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Table 3.7 Comments raised by NRW in response to the draft FCA Volumes 1
to 4, July 2017
Paragraph NRW Comment

Response

3rd Para

No response required.

3.4.7

As such we are satisfied with the final
estimates and the methodology used to
derive the flows along with the content
of the Afon Braint Modelling Document.

Revised drafts of the four FCA Volumes and associated annexes were
issued to NRW, IACC and GC in February 2018. Table 3.8 below gives the
key comments made by NRW in their response to the revised draft FCA
Volumes 1-4 (dated 22 March 2018) and how these have been addressed in
the respective FCA volumes. The full response is included in Annex
5.12.2.1A. IACC confirmed that they did not have any comments on the
FCA. Comments received from Gwynedd Council on 21 June 2018 are set
out in Table 3.9.

Table 3.8 Comments raised by NRW in response to the revised draft FCA
Volumes 1 to 4, March 2018
Paragraph NRW Comment

Response

NWCP FCA Vol 1 – Overarching FCA (revised draft)
14

Paragraph 2.4.2 NRW would request
an additional sentence for clarity is
added “…. These maps are usually
based on fluvial catchments which are
greater than 3km2 in area.”. This is
also applicable to table 3.7 (1-4 2nd
para.)
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This sentence has been added
to paragraph 2.4.2. No
changes have been made to
Table 3.7, where the catchment
area minimum is already
mentioned
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Table 3.8 Comments raised by NRW in response to the revised draft FCA
Volumes 1 to 4, March 2018
Paragraph NRW Comment
15-17

Response

Paragraph 2.5.10 to 2.5.13. As of 2nd The revised guidance has been
February 2018, Welsh Government
accounted for throughout
has revised its guidance on Adapting section 2.5 as appropriate.
to Climate Change:
Http://gov.wales/topics/environmentco
untryside/epq/flooding/nationalstrateg
y/guidance/climateguide/?skip=1&lan
g=en
The ES must appropriately reference
and consider this.

19

Table 3.7. With regards to the
responses provided in the 9th
paragraph we do have some
concerns regarding the use of
‘considered’ in the response. We
would prefer that ‘adhered/followed’
should be used or that the National
Grid state that additional
mitigation/management measures
would be included.

The text in Table 3.7 has been
revised. Periods of high flow
could likely occur during the
summer months, i.e. would not
be avoided by this constraint.
Conversely, periods of low flow
could occur between OctoberApril but would not be able to
be taken advantage of. As
such the wording has been
revised to include a case by
case consideration of seasonal
restrictions, particularly taking
account of fish spawning
requirements and measures
included within the Biodiversity
Mitigation Strategy (Document
7.7).

NWCP FCA Vol 2 – Substations FCA (revised draft)
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Table 3.8 Comments raised by NRW in response to the revised draft FCA
Volumes 1 to 4, March 2018
Paragraph NRW Comment
21

NRW has no detailed comments to
make regarding this FCA. We would
however question as to why the whole
route plans are included since this
FCA relates to the Pentir substation
alone.

Response
Pentir substation is shown
within those plans: references
have been added to the
relevant sheet (Sheet 6 of
Documents 5.12.1.10,
5.12.1.11 and 5.12.1.12).

NWCP FCA Vol 3 – Cable Sealing End Compounds FCA (revised draft)
23

NRW is generally satisfied with this
assessment but would request
clarification regarding Table 1.1 which
shows the estimated dewatering rates
at the tunnel head houses. Should the
dewatering rate during operation not
be 0.02l/s for Ty Fodol?

The dewatering rates have
been updated and unit versions
corrected. The rates are
presented in Document 5.4
and Document 5.12.2.3A.

NWCP FCA Vol 4 – Overhead Lines Route FCA (revised draft)
NRW is satisfied with the contents of
this document.

No response required.

Table 3.9 Comments raised by Gwynedd Council in response to the revised
draft FCA Volumes 1 to 4, June 2018
Paragraph Gwynedd comment

Response

NWCP FCA Vol 2 –Substations FCA (revised draft)
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Table 3.9 Comments raised by Gwynedd Council in response to the revised
draft FCA Volumes 1 to 4, June 2018
Paragraph Gwynedd comment

Response

Sections 4.3.7 to 4.3.7 should
acknowledge the potential for
downstream third-parties to be
affected as a result of uncontrolled
discharge of site drainage to the Nant
y Gareth / Afon Heulyn and their
tributaries. Both watercourses have
known historic flooding issues, with
property flooding associated with
both.

All discharges from the site
during both construction and
operations phases would be
limited to greenfield runoff rates
through the provision of
appropriate site drainage
incorporating runoff attenuation,
as set out in para. 4.3.9 of
Volume 2 of the FCA
(Document 5.12.2.2).

Table 5.1 and section 6.2.1 – the
Council is in agreement that an
appropriate drainage strategy is
required for the extension works, and
would suggest that an ‘outline’
drainage design should be produced
prior to DCO submission in order to
give comfort that an adequate
solution, compatible with SuDS
principles, can be implemented. Note
that, in future, impermeable areas
greater than 100m2 are likely to
require the consent of the SuDS
Approval Board (SAB).

Although an outline drainage
strategy has not been prepared
for Pentir substation, the
principles which the drainage
design should adhere to are set
out in the CEMP (Document
7.4, measures WE51-59, and
WE510-511), which is secured
through Requirement 6.
Furthermore, the preparation of
a Drainage Management Plan
is secured via Requirement 7.
The DMP would include full
details of the proposed
drainage design for Pentir
substation, and would be
subject to the approval of
Gwynedd Council in their
capacity as LLFA prior to
commencement of works.

Section 6.2.2 – Granular fill: the
drainage design will need to consider
possible compaction of fill and the
generation of “fines” which may
impede drainage and increase runoff
rates.

Specific reference to granular
fill has been removed, as it is
not explicitly incorporated in the
development description
provided in Document 5.3.
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Table 3.9 Comments raised by Gwynedd Council in response to the revised
draft FCA Volumes 1 to 4, June 2018
Paragraph Gwynedd comment

Response

NWCP FCA Vol 3 – Cable Sealing End Compounds FCA (revised draft)
Section 1.3.5 – the Council notes the
low discharge rates from tunnel
dewatering (0.1 l/s during
construction; 0.04 l/s during
operation). It is also noted that, after
passing through a treatment works,
these discharges will be routed to the
site’s drainage. Given the low
discharge rates, the Council is
satisfied that these discharges alone
would not pose any measurable
increase in flood risk to the Nant y
Garth or its tributaries.

The final assessment also
considers the option of drill and
blast being used for tunnel
construction, which would result
in higher rates of dewatering
compared to TBM (as set out in
Chapter 4 of the ES,
Document 5.4). Discharge of
dewatering arisings to the Nant
y Garth would be by permit,
and the CEMP (Document 7.4)
includes a requirement for
dewatering discharges to cease
during periods in which flood
alerts/warnings are in place,
mitigating potential increases to
flood risk downstream.

Overarching comments
The comments raised by the Council
at s42 consultation have been
addressed, however the Council
requests acknowledgement of the
potential for downstream third parties
to be affected by flooding due to the
proposed works at Pentir Substation,
the CSECs and THHs.
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The potential for flood risk to
third parties as a result of
uncontrolled runoff from the
Pentir and Ty Fodol sites is
acknowledged in Vols. 2 and 3
of the FCA (Document
5.12.2.2, para. 4.3.8 for Pentir;
Document 5.12.2.3, paras.
4.2.1 and 4.2.2 for Ty Fodol).
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Table 3.9 Comments raised by Gwynedd Council in response to the revised
draft FCA Volumes 1 to 4, June 2018
Paragraph Gwynedd comment
The Council requests that detailed
drainage designs for all watercourse
crossings is produced, and that a
drainage strategy is shared with the
Council prior to DCO submission.

Response
An outline drainage strategy
has been produced for the Ty
Fodol THH/CSEC (Document
5.12.2.3B). Detailed drainage
designs will be produced for
both the Pentir substation
extension and the Ty Fodol
THH/CSEC as part the the
Drainage Management Plan,
which is secured via
Requirement 7 of the draft DCO
(Document 2.1). Those
sections of the DMP relating to
Pentir and Ty Fodol would be
subject to the approval of
Gwynedd Council in their
capacity as LLFA prior to
commencement of works.
Drainage designs would adhere
to the principles set out in the
CEMP (Document 7.4,
measures WE51-59, and
WE510-511), which is secured
through Requirement 6 of the
draft DCO (Document 2.1).
Detailed designs for
watercourse crossings would
be submitted in support of
applications for relevant
Ordinary Watercourse
Consents or Flood Risk
Activities Permits. These
designs would be in
accordance with the relevant
design principles set out in the
CEMP (Document 7.4, FM14).
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3.5

SCOPE OF FCA

3.5.1

This section sets out the scope of work for the FCA taking into account the
planning policy context set out in sections 2.1, 2.2 and 2.3 and the
comments received through the consultation process as summarised above.

3.5.2

This FCA considers flood risk associated with the construction, operation
and maintenance of the Proposed Development. Decommissioning is not
considered, as set out above. Flood risk is assessed to the development
itself (infrastructure and personnel). In addition, any changes to flood risk to
third party receptors arising from the Proposed Development are assessed.

3.5.3

The epochs used to assess the impacts of climate change on flood risk are
the ‘2020s’ for construction and the ‘2080s’ for operation and maintenance,
as discussed in section 2.5.

3.5.4

The FCA covers all activities within the Order Limits (see Chapter 3
Description of the Proposed Development (Document 5.3) and section 1.4
of this Report). While the locations of access tracks and working areas for
the OHL are shown on the Construction Plans (included as Figure 4.1 of
Chapter 4 Construction, Operation, Maintenance and Decommissioning of
the Proposed Development ( Document 5.4.1.1), it is noted that they are
not fixed and there is flexibility to move within the Order Limits, post grant of
a DCO, subject to the Schedule of Environmental Commitments (Document
7.4.2.1).

3.5.5

In addition, the permanent infrastructure elements of the OHL are also not
fixed and could potentially move within the limits of deviation (LOD), as set
out in Chapter 3 Description of the Proposed Development (Document 5.3)
and Chapter 6 EIA Methodology and Basis of Assessment (Document 5.6).

3.5.6

Where applicable, the Study Area (see section 1.4) extends beyond the
Order Limits in order to ensure all risks to third party off-site receptors are
identified and assessed, as discussed in more detail in section 4.3 (Flood
Hazard Identification) and section 4.4 (Flood Risk Receptor Identification).

3.5.7

Outline drainage strategies have been provided for the Braint and Tŷ Fodol
construction compounds and for the operational Braint and Tŷ Fodol
THH/CSEC sites. These show that flood risk due to surface water
generated on site would be adequately mitigated, as required by EN-1 and
TAN15. In accordance with measure WE59 of the CEMP (Document 7.4).
Drainage Management Plans (DMP), including detailed drainage strategies
and design details would be prepared following and would be submitted to
the appropriate authorities (NRW and/or LLFAs) for prior approval and
permitting/consenting as required.

North Wales Connection Project

Environmental Statement Appendix 12.1
Overarching FCA
Document 5.12.2.1

Page 45

3.5.8

In accordance with measure FM14 of the CEMP (Document 7.4) measures
would be in place (see section 5.3) stipulating requirements for the design of
any culverts and bridges required for the construction of the Proposed
Development. Detailed calculations for sizing would be prepared and would
be submitted to the appropriate authorities (NRW and/or LLFAs) for prior
approval and permitting/consenting as required.

3.5.9

Due to the large number of individual receptors within the Order Limits, often
potentially affected by the same flood hazard(s) and with the same flood risk
vulnerabilities, multiple receptors were amalgamated into four groups for
assessment purposes and discussed in terms of the hazards that may
impact that particular receptor group. Individual flood hazards are however
identified, as are all key individual third party receptors. This approach
allows for appropriate control and management measures (see section 5.3)
to be specified and implemented at specific locations if required.

3.5.10 In some cases additional assessment has been needed to quantify the risk.
For example, following discussions with NRW, a site-specific modelling
study was undertaken for the Braint THH/CSEC site in order to provide
greater certainty regarding the assessment of fluvial flood risk and
specification of appropriate mitigation measures at that site.
3.5.11 With due consideration to the temporary nature of much of the Proposed
Development, which would only be required during construction of sections
of new overhead line, the approach taken in this FCA is considered to be
proportionate to the risk and appropriate to the scale, nature and location of
the Proposed Development.
3.5.12 Relevant guidance for the assessment of the potential impacts of climate
change on flood risk over the lifetime of the Proposed Development was
reviewed in section 2.5. In summary, river flow allowances are as stated in
Welsh Government 2016 (Ref 12.1.17) and rainfall allowances are as stated
in Welsh Government 2011 (Ref 12.1.13). No H++ analyses (fluvial, tidal or
rainfall) has been considered in this FCA.
3.6

ITEMS NOT CONSIDERED IN THIS FCA
Wylfa Substation

3.6.1

The proposed works at Wylfa Substation comprise an upgrade of existing
equipment, with all works taking place within the curtilage of the existing
substation. As a result, no extra land take would be required and no new
areas of hardstanding would be created. The plan of the substation is
shown in DCO Drawing DCO_DE/PS/01 (Sheet 2 of 10).
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As the works at Wylfa would not require any extension of the footprint of the
existing development and because it is located in NRW Flood Zone 1 (See
Figure 12.2, Document 5.12.1.2) an FCA is not required. Wylfa Substation
is therefore not considered further within this FCA.
Flooding from the sea

3.6.3

Flooding from the sea, as a flood hazard, has been scoped out of this
assessment, as agreed with NRW (see Table 3.4) on the grounds that the
land levels within the Order Limits are well above any tidal influence. At
Wylfa, where the Order Limits come close to the shore, the lowest land level
within the Order Limits is 14.6 mAOD.
The Braint and Tŷ Fodol
THH/CSECs are both at higher ground elevations, the Braint THH/CSEC
site is at a level of over 30 mAOD and at the Tŷ Fodol THH/CSEC site the
level is over 80 mAOD.

3.6.4

By comparison, based on the coastal flood boundary conditions for UK
Mainland and Islands (2011) (Ref 12.1.15) the 0.01% AEP sea-level at
Holyhead is 4.22 mAOD. Even with the application of the H++ scenario for
extreme sea level rise through to 2115 (+2.4m according to allowances
given in Table 5, Ref 12.1.18) the resulting sea level of 6.62 mAOD would
pose no risk to the Proposed Development and would not result in increased
flooding elsewhere as a result of the Proposed Development.

3.6.5

The lowest point along the whole of the Order Limits is at an elevation of
7.5 mAOD, where they cross the Afon Ceint, to the east of Llangefni (NGR
248590 374515). Although this location is over 10 km from the coast at
Maltreath Sands, the intervening low-lying area of the Maltreath Marshes
could possibly provide a pathway for tidal flooding. However, using the
same rationale as in para 3.6.4 (i.e. 0.01%AEP plus H++ event), this low
point of the Order Limits is nearly a metre higher than the most extreme sea
level of 6.62 mAOD. It has been concluded that flooding from the sea poses
no hazard to the Proposed Development over its proposed lifetime, even at
the lowest elevation within the Order Limits.
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Methodology

4.1

INTRODUCTION

4.1.1

This section covers the following FCA elements:


Design standards and climate change allowances;



Flood risk hazard identification;



Receptor identification and proposed use of receptor groups;



Assessment methodology.
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4.2

DESIGN STANDARDS AND CLIMATE CHANGE ALLOWANCES

4.2.1

Based on policy and guidance relating to flood risk (see section 2.1, 2.2 and
2.3) and climate change (see section 2.5), a summary of the design
standards and climate change allowances applicable to the various
elements of the Proposed Development is as follows:


For the construction period, temporary watercourse crossing
designs would be based on being able to safely convey the 1%
AEP river flow event plus 15% which represents the change factor
allowance for up to the 2020s epoch.



For construction drainage design, attenuation storage would be
designed to safely attenuate runoff from the 1% AEP critical
duration rainfall event, including a 5% allowance for climate change
which represents the change factor allowance for the 2020s epoch.
Discharge from construction drainage systems would be limited to
the Greenfield runoff rate (i.e. QBAR).



While the fluvial design standard for operational infrastructure would
ordinarily be the 0.1% AEP +30% (representing the change factor
for the 2080s epoch), for the specific case of the Braint THH/CSEC
(the only operational infrastructure element potentially at risk of
fluvial; flooding), an assessment has been made of the 0.1% AEP
river flow event plus 75% which represents the upper end
allowance for up to the 2080s epoch, as requested by NRW.
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For the Pentir Substation and the Braint and Tŷ Fodol THH/CSECs
operational drainage designs, no flooding should occur for the
3.33% AEP rainfall event and no flooding of operational areas of
the site should occur for the 1% AEP event. For both scenarios, the
drainage design should ensure that excess runoff arising from a
surcharged drainage system should not impact third party land.
Discharge from construction drainage systems would be limited to
the Greenfield runoff rate.



For the Pentir Substation and the Braint and Tŷ Fodol THH/CSECs
operational drainage designs, rainfall would be increased by 20%
which represents the change factor allowance for the 2080s epoch.
Furthermore, an additional assessment would be made using the
upper end (+40%) rainfall allowance to determine whether further
climate change adaptation measures may require consideration
over the lifetime of the Proposed Development. However, designs
would be based on the change factor (+20%) allowance.



No H++ climate change scenarios (fluvial or tidal) have been
considered in this FCA.

4.3

FLOOD HAZARD IDENTIFICATION

4.3.1

Flood hazards fall into two main categories:
External hazards include baseline flood hazards that may potentially impact
Proposed Development infrastructure receptors, either during construction
or when operational, together with human receptors in the form of
construction workers, site operatives and visitors.
Internal hazards arise from construction and operational activities that may
impact the same receptors as above, but also potentially impact third party
receptors such as the public, properties, third party infrastructure,
agricultural land and nature conservation areas.

4.3.2

External flood hazards include:


Fluvial flooding;



Flooding from the sea;



Surface water flooding (also known as pluvial flooding);



Flooding from sewers;



Groundwater flooding; and
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Flooding from artificial sources such as reservoirs and canals.

Internal flood hazards include:


Flooding from surface water runoff arising from the implementation
of inadequately specified drainage systems;



Fluvial flooding affecting Proposed Development elements arising
from loss of floodplain storage due to Proposed Development
elements being constructed in floodplains; and



Fluvial flooding arising from flow conveyance being impeded, e.g.
due to raised access tracks obstructing overland flow paths or due
to inappropriately sized culverts on access track watercourse
crossings.

External flood hazards were identified by the following methods:


A comprehensive review of the data and information listed in
section 2.6.



A comprehensive walkover throughout the Order Limits was
undertaken by two suitably qualified and experienced personnel
(SQEP) in March 2017.



Through engagement with NRW and the LLFAs as set out in a
series of consultations (see section 3 of this FCA volume).

4.3.5

Flood hazard identification initially involved review of the applicable
Anglesey and Gwynedd Joint Level 1 Strategic Flood Consequence
Assessment (SFCA) (Ref 12.1.8), the IACC and Gwynedd Council Flood
Risk Management Strategies (Ref 12.1.24 and 12.1.25), the NRW West
Wales River Basin Management Plan (Ref 12.1.9), the West of Wales
Shoreline Management Plan 2 (Ref 12.1.10) and sewer flooding records
from IACC. Gwynedd Council confirmed they held no sewer flooding
records for the Tŷ Fodol to Pentir area (see Annex 5.12.2.1A).

4.3.6

The geographic scope of the flood hazard search was based on the Order
Limits, plus an additional 250m buffer. Moreover, where it was deemed
feasible that certain internal hazards could propagate in excess of 250 m
down or upstream, the search area was extended to 1 km beyond the Order
Limits.

4.3.7

A detailed assessment of flood hazards was then undertaken through a
process of GIS analyses, based on extensive datasets covering DAM and
NRW fluvial and surface water flood mapping, OS MasterMap water network
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layers and property and infrastructure layers, BGS groundwater flood
susceptibility mapping, BGS superficial and bedrock geology layers. These
data layers were then combined with plans of proposed permanent and
temporary infrastructure.
4.3.8

Further to the detailed GIS analysis, a walkover by two experienced
hydrologists was undertaken over three days in March 2017. The walkover
served to both verify and dismiss previously identified flood hazards and
receptors and also identified hazards and receptors not identified during the
desk-based processes.

4.3.9

All external hazards applicable to the respective elements of the Proposed
Development are tabulated in FCA Volumes 2, 3 and 4 (Document
5.12.2.2, 5.12.2.3 and 5.12.2.4). Potential external flood hazards included:


Fluvial flooding;



Surface water flooding;



Groundwater flooding; and



Artificial flood hazards including reservoirs, canals and sewers.

4.3.10 All internal hazards applicable to the respective elements of the Proposed
Development are tabulated in section 3 of FCA Volumes 2, 3 and 4
(Document 5.12.2.2, 5.12.2.3 and 5.12.2.4). Potential internal flood
hazards included:


Flood storage displacement;



Fluvial flow obstruction;



Surface water flow obstruction; and



Surface water flooding arising
management and drainage.

from

inadequate

surface

water

4.3.11 Where flood hazards are discussed in subsequent FCA volumes in terms of
their ‘Hazard Rating’, Hazard Ratings are given as presented in Defra
FD2320/2321 (Ref 12.1.30 and 12.1.31) as reproduced in Table 4.1. For
on-site impacts affecting the construction phase, it is only the ‘Danger for
Most’ and ‘Danger for all’ categories that are applicable as construction
personnel would not include children, or the elderly or the infirm.
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Table 4.1: Reproduction of Table 4 from Defra FD2321 (2008) [Ref:
12.1.31]
Flood Hazard
Rating (HR)

4.4

Colour
Code

Hazard to People Classification

Less than 0.75

Very low hazard – Caution

0.75 to 1.25

Danger for some – includes children, the elderly
and the infirm

1.25 to 2.0

Danger for most – includes the general public

More than 2.0

Danger for all – includes the emergency services

RECEPTORS
Receptor Vulnerability

4.4.1

Receptor vulnerability categories are based on the development categories
specified in TAN15 Section 5, Figure 2. For the purposes of this
assessment, to allow compatibility with NPS EN-1, one further category
‘Essential Energy Infrastructure’ has been added. The complete list is given
in Table 4.2.
Table 4.2: Development Vulnerability Categories
TAN15 Development Type
Category
Emergency Services Hospitals, ambulance stations, fire stations, police
stations, coastguard stations, command centres,
emergency depots and buildings used to provide
emergency shelter in time of flood.

Essential
Energy The Proposed Development, including the Overhead
Infrastructure
Lines and tunnelled sections and all works
associated with them including cable sealing end
compounds, tunnelling works, construction access
tracks, working areas and watercourse crossings.

Highly
Vulnerable All residential premises (including hotels and caravan
Development
parks), public buildings (e.g. schools, libraries, leisure
centres), especially vulnerable industrial development
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Table 4.2: Development Vulnerability Categories
TAN15 Development Type
Category
(e.g. power stations, chemical plants, incinerators),
and waste disposal sites

Less
Vulnerable General industrial, employment, commercial and
Development
retail
development,
transport
and
utilities
infrastructure, car parks, mineral extraction sites and
associated minerals processing facilities, excluding
waste disposal sites
Third Party Receptor Identification
4.4.2

Third Party Receptor identification has been based on a GIS analysis of
Ordnance Survey (OS) MasterMap properties and infrastructure in order to
identify most individual properties, and significant transport and utilities
infrastructure (i.e. third party receptors). The MasterMap data was used in
conjunction with the fluvial and surface water flood mapping, as described in
section 4.4.

4.4.3

LiDAR topography data was used in order to determine whether potential
receptors were located upstream, upslope, downstream and downslope of
the Order Limits. For example, where surface water arising from the
Proposed Development was identified as an internal hazard, receptors
located upslope of this hazard could be ruled out.

4.4.4

A buffer zone of 250 m was applied to the Order Limits. However, it was
acknowledged that watercourses may provide hazard pathways to receptors
in excess of 250 m upstream, downstream and downslope of the nearest
part of the Order Limits, in which cases the search was discretionally
extended to 1 km beyond the Order Limits.
Receptor Groups

4.4.5

Due to the large number of individual receptors, often potentially affected by
the same flood hazard(s) and with the same flood risk vulnerabilities,
multiple receptors were amalgamated into four groups for assessment
purposes.
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The four receptor groups (RGs) are described in Table 4.3 below, together
with their flood risk vulnerability, as defined in Table 4.2.
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Table 4.3 Summary of receptor groups
Group Type

Description

Flood risk
vulnerability

RG1

Construction
phase activities
and temporary
infrastructure

Personnel, plant and
temporary infrastructure
associated with all
construction and
dismantling phase
activities.

Essential
Temporary
Energy
Infrastructure1
& Less
Vulnerable2

RG2

Operational
phase
infrastructure

Braint and Tŷ Fodol
Essential
Permanent
THH/CSECs, Pentir
Energy
substation extension,
Infrastructure1
and associated
permanent access roads.

Permanent infrastructure with a higher
vulnerability to flooding requiring robust design
measures to account for climate change over
the development’s lifetime.

RG3

Operational
phase
maintenance
activities and
associated
temporary
infrastructure

Personnel, plant and
temporary infrastructure
associated with
inspection and periodic
maintenance activities.

Maintenance activities to be carried out for
short periods throughout the operational
phase.
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Duration

Essential
Temporary
Energy
Infrastructure1
& Less
Vulnerable2

Comments
These activities and associated infrastructure
would occur during the construction phases
only.

E.g. walkovers for inspection of infrastructure
in FZ3 is Less Vulnerable. Temporary
infrastructure for repair & maintenance of
permanent infrastructure classed as Essential
Infrastructure.
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Table 4.3 Summary of receptor groups
Group Type

Description

Flood risk
vulnerability

RG4

Third-party people,
property and
infrastructure within and
outside of the Order
Limits.

Variable – see Temporary /
detailed
Permanent
assessment in
FCA Volumes
2, 3 and 4 and
Chapter 12
(Document
5.12, 5.12.2.2,
5.12.2.3 and
5.12.2.4).

Third party
receptors

Duration

Comments
Planning policy dictates that a project cannot
increase flood risk to third parties or in
watercourses downstream. However,
“Exceptionally, where an increase in flood risk
elsewhere cannot be avoided or wholly
mitigated, PINS may grant consent if it is
satisfied that the increase in present and
future flood risk can be mitigated to an
acceptable level”, as set out in NPS-EN1 (Ref
12.2.2)

Table notes:
1 ‘Essential Infrastructure’ covers all works required as part of the Proposed Development, including the permanent works, construction
access tracks, working areas and watercourse crossings.
2 ‘Less Vulnerable’ uses include the offices and welfare facilities located within the temporary construction laydown areas in NRW
Flood Zone 1 / DAM Zone A
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4.5

FLOOD RISK ASSESSMENT

4.5.1

Once the detailed flood hazard and receptor identification processes were
complete, the outputs were synthesised in a flood risk assessment table, an
example of which is provided as Table 4.4 (extract of Table 5.1 from FCA
Volume 4 (Document 5.12.2.4)). An explanation of some of the table
headers is provided in the paragraphs that follow Table 4.4.
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Table 4.4: Flood risk assessment summary
Flood Hazard Location

Summary Of Risk Receptor
Group(s)
Affected1

Control and
Management
Measures
Prescribed2

Exception Further
Test
Assessme
Required nt
Required

RG1

Fluvial
(External)

Multiple
locations
within the
Order
Limits

Fluvial flooding of
areas of the Order
Limits intersected
by Main Rivers
and Ordinary
Watercourses

RG2

FM11

YES

NO

FM14

Surface
Water
(External)

Surface water
flooding of areas
of land within the
Order Limits,
including adjacent
to surface water

North Wales Connection Project

Given that the construction activities in
flood zones would be unavoidable,
FM11 provides appropriate mitigation.

RG1

NO

NO

FM11
RG3

Exception test required to be passed
due to RG1 and RG2 being classed as
Essential Energy infrastructure or Less
Vulnerable and located in Flood Zone
3/DAM Zone C2. The Exception Test
is provided in FCA Volume 4, section
7.3 (Document 5.12.2.4).
During the evolution of the design the
Penmynydd Road Construction
Compound was relocated out of FZ3.

RG3

Multiple
locations
along the
route within
the Order
Limits

Comment

NO

NO

The production of a robust Flood
Management Plan (FMP) as part of
FM11 is required as mitigation.
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flowpaths and in
areas of ponding.
Throughout
the route
Groundwater within the
Order
Limits

RG1

WE41-43
WE51-59

RG3

WE510
WE511
FM11

Notes:
1. Receptor groups are shown in Table 4.3
2. Control and management measures are shown in Table 5.1
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NO

NO

Multiple control and management
measures are required including
specification of appropriate drainage
strategies and DMP (FM51-59 and
WE510-511), dewatering plans (WE4143) and provision of robust FMPs
(FM11).
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4.5.2

Mitigation - On the basis of the flood hazard and corresponding receptor
group, appropriate mitigation is prescribed in accordance with the control
and management measures. In the case of third party receptors, the
outcome of the flood risk assessment table was cross checked with the
detailed information presented in the appendices to ensure that each
prescribed mitigation measure is indeed appropriate on a case by case
basis.

4.5.3

Exception Test - If the Exception Test was required to be passed then a
‘Yes’ was entered in this field. Since the application of the Exception Test is
limited to Essential Infrastructure elements at risk of flooding from either
rivers, the sea or from externally derived surface water hazards, this field
was a ‘No’ for the majority of the entries.

4.5.4

Further Assessment - On the basis that generic mitigation was deemed to
be insufficient to fully manage the identified flood risks and/or that the
Exception Test was required to be satisfied, this would be flagged up as a
‘Yes’ in this field, indicating that a more detailed assessment would follow.
Where a ‘No’ was entered for both the ‘Exception Test’ and the ‘Further
Assessment Required’, the assessment was deemed to be concluded on
the premise that the specified control and management measures would be
implemented and would be sufficient to provide any mitigation required.

4.5.5

If the ‘Exception Test’ field was a ‘Yes’ then the Exception Test is
documented in a subsequent section of the same FCA Volume.

4.5.6

Similarly, if the ‘Further Assessment Required’ was a ‘Yes’ then that
assessment is provided in the respective FCA Volume, including supporting
appendices as required. For example, this was the case for the Braint
THH/CSEC (see FCA Volume 3 (Document 5.12.2.3) for which fluvial flood
risk was identified but for which no control and management measures were
applicable, thus necessitating a further assessment in the form of a
hydrodynamic modelling study, a summary of which is provided in FCA
Volume 4 (Document 5.12.2.4) and a supporting modelling technical Annex
(5.12.2.3A).

4.6

PLANNING JUSTIFICATION

4.6.1

NPS EN-1 is the primary policy document for a DCO application and
application of the Sequential and Exception Tests are requirements of that
policy document. While NPS EN-1 refers to the use of TAN15 in Wales,
Section 2.2 highlights that TAN15 presents no guidance on applying the
Sequential Test. Moreover, while the TAN15 Justification Test is similar to
the Exception Test, there are differences, as outlined in Section 2.2. The
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Exception Test has therefore been adopted as the process through which
the location of development in flood risk areas is justified.
4.6.2

Pursuant to NPS EN-1 para 5.7.24, essential energy infrastructure is
permissible in flood risk areas provided it is designed to remain operational
when floods occur and subject to conditions, notably that any energy
projects proposed in Flood Zone 3 (in England) or DAM Zone C (in Wales)
should only be permitted if the development will not result in a net loss of
floodplain storage and will not impede water flows.

4.6.3

In order to clearly apply the guidance set out in NPS EN-1, this FCA uses a
form of the compatibility matrix, including vulnerability classification, that is
based on TAN15 (Ref 12.1.4), as illustrated in Table 4.5, which provides the
basis for determining whether the Exception Test is required.

Table 4.5 Flood risk compatibility table
Development type

Flood risk
vulnerability
classification

DAM Flood
Zone(s) in
which
development
type occurs

Flood risk
vulnerability and
flood zone
compatibility

Construction Phase
Construction support areas
(offices, welfare facilities)

Less vulnerable A, B
development

Construction and dismantling
Essential
activity areas (temporary access Energy
tracks, temporary laydown
Infrastructure
areas and working areas)

Development is
appropriate

C1, C2

Exception Test
required

A, B

Development is
appropriate

C1, C2

Exception Test
required

A, B

Development is
appropriate

Watercourse crossing points
Operational Phase
Pylons
THH/CSEC
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Table 4.5 Flood risk compatibility table
Development type

Flood risk
vulnerability
classification

DAM Flood
Zone(s) in
which
development
type occurs

Flood risk
vulnerability and
flood zone
compatibility

Pentir Substation extension

Infrastructure

C1, C2

Exception Test
required

4.6.4

The requirements for the Sequential and Exception Tests are set out in
NPS-EN1 (see section 2.1). As discussed in section 2.2, the Exception
Test, as set out in NPS-EN1 differs from the TAN15 equivalent Justification
Test. Therefore, the NPS-EN1 Exception Test has been used throughout
this FCA where applicable.
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5

Mitigation

5.1

INTRODUCTION

5.1.1

This section sets out the approach to specifying flood mitigation. Flood
avoidance is discussed in section 5.2. The use of control and management
measures is described in section 5.3, including the details of the individual
control and management measures in Table 5.1. The key documents and
plans that would be required are discussed in the following sections such as
the CEMP (Document 7.4) in section 5.4, the Flood Management Plan
(FMP) set out in section 5.5, and Drainage Management Plan set out in
section 5.5.

5.2

FLOOD RISK AVOIDANCE

5.2.1

As a general principle the design and layout of the Proposed Development
has taken a sequential approach and sought to avoid areas of flood risk
when siting key components.

5.2.2

The siting has sought opportunities to locate the THH/CSECs, and other
flood vulnerable aspects of the Proposed Development, in areas with the
lowest possible flood risk. However, the location of new infrastructure at
Pentir Substation (extension to an existing substation) is constrained by the
existing facilities. Consequently, a further design principle to raise flood
sensitive infrastructure above an appropriate level has been incorporated in
the design (see Section 2.3).

5.2.3

The proposals have also sought opportunities
crossings where available and to minimise
watercourse crossings required for access.
temporary watercourse crossings required for
would be new.

5.3

CONTROL AND MANAGEMENT MEASURES

5.3.1

As highlighted in section 3.5, this FCA is based on the concept of applying a
set of generic control and management measures. The subsequent FCA
volumes all include a common Table 5.1 which combines the information
from the preceding flood hazard identification (section 3) and flood risk
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the number of temporary
However, the majority of
the Proposed Development
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assessment (section 4) sections and then prescribes what measures are
required to mitigate the risk.
5.3.2

As shown in section 5.3, control and management measures are included in
the CEMP (Document 7.4) and a summary of those measures pertinent to
the FCA are provided in Table 5.1.

North Wales Connection Project

Environmental Statement Appendix 12.1
Overarching FCA
Document 5.12.2.1

Page 64

Table 5.1: Control & Management Measures
CEMP
Code

Description

FM11

Flood Management Plan:

To ensure the safety of
A detailed Flood Management Plan (FMP) will be prepared and submitted to NRW and LLFAs for site operatives who may
approval post grant of the DCO. The following measures will be implemented.
be
working
in
the
floodplain, or may need
 FMPs would apply equally to all sources of flooding, including main river and ordinary
to
cross
it
for
watercourses, surface water (external) and groundwater, together with internal sources of flood
access/egress within the
risk as appropriate.
Order Limits.





FM12

Comment

The FMP would cover both construction and operational/maintenance phases as different
receptor groups would be affected for each phase.
A new FMP would need
The FMP would, as a minimum include details as to how frequently weather and stream flow
to be prepared for the
observations would be made, how forecasts, alerts and actions would be disseminated, signage,
decommissioning phase
roles and responsibilities, emergency response procedures, including detailed evacuation plan
based on up to date
and procedures for making safe plant and equipment.
information at the time.
Procedures would be presented to facilitate the periodic robust assessment of any potential
floodplain and surface water flow obstructions, ensuring that activities do not coincide with those
areas of mapped fluvial and surface water flood risk.

Permits and consents:


To minimise the risk of
No works would be undertaken within 3 m of any watercourse (other than for watercourse any
impacts
to
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Table 5.1: Control & Management Measures
CEMP
Code

Description
crossings and drainage mitigation).

FM13



All works within 8m of non-tidal Main River and 16 m of tidal Main River would be subject to a
Flood Risk Activity Permit (FRAP) from NRW.



Any works within 8m of an Ordinary Watercourse would be subject to an Ordinary Watercourse
Consent (OWC) from the relevant LLFA (either IACC or Gwynedd Council).

Structures in floodplains:



Comment
watercourses, including
flood flow conveyance.

To minimise the potential
As far as possible, no raised structures (such as access tracks, working areas and associated for loss of flood storage
topsoil stockpiles) would be located within the floodplain (Flood Zone C2).
and
floodplain
compartmentalisation.
Approaches to bridges and culverts in Flood Zone C2 would minimise ramping up to the bridge
deck so as not to impede flood flow conveyance.



Access tracks that are shown to intersect areas of surface water flooding (exc. those coincident
with watercourse crossings) should not provide a topographic barrier to the flow path.



Temporary trackway (i.e. interlocking panels) at existing ground surface levels would be used in
areas of Flood Zone C2 wherever practicable.



Stockpiles would be present for the shortest practicable timeframe, with stockpiled material
being reinstated as the construction works progress.
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Table 5.1: Control & Management Measures
CEMP
Code

Description

FM14



Soil stockpiles would be located in DAM Zone A to minimise reductions in floodplain
storage/conveyance, and in areas that don not coincide with mapped areas of surface water
flood risk.



Sufficient gaps would be left in stockpiles so as to not impede flood flow pathways. Stockpile
gaps would be located at topographic low points to preserve existing flow paths. Where
stockpiles are placed on either side of access tracks, the gaps should coincide.

Design of watercourse crossings:


Comment

To minimise any impacts
All temporary watercourse crossings would be designed to safely convey the 1% AEP event plus on
watercourse flow
a 15% allowance for climate change.
conveyance



Culverts would be designed with a pipe/opening of an appropriate size for the watercourse in
addition to the minimum size requirement based on the design flow criteria.



Culverts would be installed with the invert set below the natural bed level in order for a semi
natural bed to establish within the culvert.



Culverts would be installed in a dry channel isolated from upstream and downstream channel
flow. These activities would need to take place during periods of normal to low flow conditions to
avoid conveyance-related flood risk effects.



Flow would be diverted around the culvert working area by overpumping. Pumped water high in
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Table 5.1: Control & Management Measures
CEMP
Code

Description

Comment

suspended solids would be pumped out into a sediment trap, before being discharged back into
the watercourse downstream of the working area.


Operations and maintenance (O&M) plans would be prepared covering, as a minimum, details
as to how blockages would be prevented/minimised/detected/removed, periodic inspection
schedules, roles and responsibilities, and details of associated FRAP or OWC requirements.



Sufficient information will be provided to NRW and LLFAs to enable appropriate screening and
permitting decisions to be made for FRAP and OWC purposes.

Following construction, temporary watercourse crossings will be removed and bed and bank material
will be reinstated in the same general profile as the pre-installation state. Bed and bank profiles will be
recreated with appropriate measures to ensure stability that do not involve hard engineering (unless
such stability measures were in place before the watercourse crossing works are carried out).
WE51
WE52
WE53
WE54
WE55
WE56
WE57
WE58
WE59
WE510

Provision of robust drainage strategies:

To allow for surface
A Drainage Management Plan (DMP) will be prepared prior to the commencement of construction water management and
activities. The CEMP (Document 7.4) presents a detailed account of those drainage management water quality.
measures and the following list is not an exhaustive replication of those measures, but a summary of
those most pertinent to the FCA.


Detailed drainage strategies would be prepared for the construction compounds at Penmynydd
Road and Pentir, for transient works along the overhead lines and for the construction and
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Table 5.1: Control & Management Measures
CEMP
Code

Description

WE511

WE41
WE42
WE43

Comment

operation of the Braint and Tŷ Fodol THH/CSEC sites. Detailed drainage strategies would build
on the basis of those outline strategies presented as annexes to the FCA. The detailed drainage
strategies for construction would be incorporated within the DMP.


Drainage schemes would utilise SuDS principles for any areas requiring new drainage systems.



Runoff from construction areas (including for example access tracks, works areas, soil
stockpiles, underground sections) would be directed to adjacent vegetated verges to allow
natural infiltration rather than collection and concentration. Temporary surface water drainage
design at the construction compounds would follow SuDS principles as per the DMPs.



SuDS measures would be implemented at construction compounds, either through use of
soakaways, infiltration trenches or attenuation storage. The type of measure would be
commensurate with local conditions, and the scale/duration of the construction compound, the
detail of which would be specified for individual locations in the DMP.



Temporary access tracks would generally be as close to ground level as possible. Should
surface water runoff pathways be potentially disrupted, cross drains would be provided.

Management of dewatering arisings:

To manage groundwater
The CEMP presents a detailed account of dewatering arisings management measures and the flood risk and to ensure
following list is not an exhaustive replication of those measures, but a summary of those most pertinent no negative impacts on
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Table 5.1: Control & Management Measures
CEMP
Code

Description

Comment

to the FCA:

flooding downstream.



Dewatering arisings from the tunnelling works would be to a separate designated pond with a To ensure there is no
control valve, from where the water quality could be tested and treated if appropriate. If the water increase in flood risk due
quality is acceptable within limits stipulated as part of the Environmental Permit then it would be to water discharges.
discharged into the water management systems for the Braint and Tŷ Fodol construction
compounds.



Discharge of dewatering arisings would cease if a Flood Alert or Flood Warning were to be
issued by NRW for an area downstream. The receipt of the Flood Alert/Warning and actions to
be taken would be detailed in the Flood Management Plan (FM11).



Dewatering arisings from other excavations would be discharged to adjacent grassed/vegetated
agricultural land, away from watercourses as far as possible. If the volume results in a surface
water runoff hazard then pumping would be to a formal drainage area.



Where discharges to a watercourse are required, Environmental Permits would need to be
obtained from NRW.
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5.4

CONSTRUCTION ENVIRONMENTAL MANAGEMENT PLAN (CEMP)

5.4.1

When a control and management measure is included in Table 5.1 of
the subsequent FCA Volumes, those control and management
measures have been included within the CEMP which forms part of the
DCO submission (Document 7.4) and is secured via Requirement 6 of
the draft DCO (Document 2.1). .

5.4.2

The CEMP requires a Drainage Management Plan (DMP) and a Flood
Management Plan (FMP) to be produced. These documents would
then be subject to approval by NRW and/or the LLFA prior to
commencement of works. In addition, all necessary consents would
need to be obtained from the appropriate regulatory authority prior to
commencement of works, including FRAPs from NRW for works in or
near main rivers, OWCs from the LLFAs for works affecting ordinary
watercourses, and discharge permits from NRW for discharges to all
controlled waters.

5.5

FLOOD MANAGEMENT PLAN (FMP)

5.5.1

As is shown in the subsequent FCA Volumes, the Flood Management
Plan (FMP) forms an important element of the mitigation prescribed as
a result of the assessment. As such, and as outlined in the previous
section, the FMP is secured through the CEMP, which in turn is
secured via Requirement 6 of the draft DCO (Document 2.1). The
FMP would cover all working areas located within the Order Limits, in
particular those potentially impacted by fluvial, surface water and
groundwater flooding. These plans would also cover those working
areas that are accessed via DAM Zone C2, to/from which
access/egress could be compromised during a flood event. Where
relevant, the plan would also give consideration to surface water and
groundwater flood risk.

5.5.2

The key requirements of an effective FMP are outlined in FM11 in
Table 5.1. Details of emergency responses for different parts of the
Proposed Development would be developed prior to commencement
of construction in that area.

5.6

DRAINAGE MANAGEMENT PLAN (DMP)

5.6.1

Preparation of a Drainage Management Plan (DMP) is secured
through Requirement 7 of the Draft DCO (Document 2.1). A DMP
would be provided for all construction elements of the Proposed
Development and would comprise drainage strategies for managing
drainage with the Order Limits.
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DMP Scope
5.6.2

Outline drainage information is provided in this FCA for the
construction compound and operation phases of the Pentir Substation
extension (FCA Volume 2, Document 5.12.1.2), the Braint and Tŷ
Fodol Construction Compounds and the Braint and Tŷ Fodol
THH/CSEC operational sites (FCA Volume 3, Document 5.12.1.3).
This demonstrates that the drainage for each of the aforementioned
sites has been sufficiently considered and that flood risk due to surface
water generated on site would be adequately mitigated as required by
EN-1 and TAN15.

5.6.3

Further detailed drainage strategies and design information would be
contained within the Drainage Management Plan (DMP), which would
be prepared and would be submitted to the appropriate authorities
(NRW and/or LLFAs) for prior approval and permitting/consenting as
required.

5.6.4

Drainage schemes would be based, as a minimum, on current best
practice guidance, namely GPP5 (Ref 12.1.19), the SuDS Manual (Ref
12.1.20) and with the Welsh Governments ‘Recommended nonstatutory standards for sustainable drainage (SuDS) in Wales –
designing, constructing, operating and maintaining surface water
drainage systems’ (Ref 12.1.33).

5.6.5

The requisite FRAP/OWC would be required where drainage outfalls
comprise formal structures and/or intrusive works adjacent to the bank
of the receiving watercourse. For example, the Penmynydd Road
Construction Compound drainage system would discharge to an
ordinary watercourse and for this an OWC would be required from
IACC. The Pentir Construction Compound would also discharge to an
ordinary watercourse and thus any outfall would require an OWC from
Gwynedd Council.
However, for both of these discharges, an
Environmental Permit may also be required from NRW.
Drainage Calculations

5.6.6

Greenfield runoff rates have, for this FCA, been calculated using the
IH124 component of the UK SuDS online tool (Greenfield runoff rate
estimation) (Ref 12.1.27). Furthermore, preliminary estimations of
attenuation storage requirements have also been based on the UK
SuDS online tool (surface water storage volume estimation) (Ref
12.1.27).
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5.7

DESIGN OF WORKS AFFECTING WATERCOURSES

5.7.1

Measures are in place stipulating minimum requirements for the design
of all culverts and bridges required for Proposed Development (see
FM14, Table 5.1, section 5.3 of this FCA Volume (Document
5.12.1.1)). Detailed calculations for sizing would be prepared following
grant of a DCO and would be submitted to the appropriate authorities
(NRW or LLFAs) for permitting/consenting as required.
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6

Summary

6.1.1

This Overarching FCA has been prepared with the specific purpose of
consolidating the requirements and information that are common to the
specific FCA Volumes 2, 3 and 4 (Document 5.12.1.2, Document
5.12.1.3 and Document 5.12.1.4), therefore streamlining the
processing of FCA reporting.

6.1.2

Section 2 provides the primary source of reference regarding policy
and guidance. As such, while reference has been made to this section
from the subsequent FCA Volumes, no further information regarding
policy and guidance is provided in FCA Volumes 2, 3 and 4
(Document 5.12.1.2, Document 5.12.1.3 and Document 5.12.1.4).

6.1.3

Similarly, the FCA consultation and scope section (section 3)
summarises Scoping Opinion and consultations to date. No further
reference has been made to consultation responses in FCA Volumes
2, 3 and 4 (Document 5.12.1.2, Document 5.12.1.3 and Document
5.12.1.4), although reference has been made to elements of the scope
as discussed in sections 3.5 to 3.7.

6.1.4

There is no repetition of the climate change information in the
subsequent FCA volumes although each FCA volume contains a table
that summarises the allowances applicable to that specific FCA
volume.

6.1.5

No further details have been provided in the subsequent FCA volumes
regarding the methods used to identify flood hazards and flood
receptors. Instead, referral has been made to this FCA volume
(Document 5.12.1.1) from the respective FCA volumes prior to
proceeding to discuss the applicable flood hazards.
However,
identified flood hazards and receptors are presented in the respective
FCA Volumes 2, 3 and 4 (Documents 5.12.1.2, 5.12.1.3 and 5.12.1.4)
as applicable.

6.1.6

Section 5 sets out the approach to mitigation. The approach to
providing generic control and management measures was set out.
These control and management measures are also set out in the
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CEMP and their effective implementation would be secured via DCO
Requirements 6 and7 of the draft DCO (Document 2.1).
6.1.7

FCA Volumes 2, 3 and 4 (Document 5.12.1.2, Document 5.12.1.3
and Document 5.12.1.4) do not contain a glossary or reference list.
The glossary and reference list provided at the back of this
Overarching FCA are intended to be used as reference by all FCA
volumes.
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2.2

DATA REQUEST

North Wales Connection Project

Page 58

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 59

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 60

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 61

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 62

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 63

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 64

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 65

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 66

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 67

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

3.0

Page 68

Gwynedd Council Consultation

North Wales Connection Project

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

3.1

RESPONSE TO FCA METHOD STATEMENT EMAILS

North Wales Connection Project

Page 69

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 70

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 71

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 72

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 73

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

Page 74

3.2
SEWER FLOODING AND TY FODOL FLOODING INFORMATION
REQUEST EMAILS

North Wales Connection Project

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 75

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 76

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 77

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 78

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 79

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 80

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

4.0 Dwr Cymru Welsh Water
Consultation

North Wales Connection Project

Page 81

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

4.1

Page 82

ANGLESEY SEWER FLOODING RECORDS REQUEST EMAILS

North Wales Connection Project

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 83

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 84

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 85

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 86

Environmental Statement Appendix 12.1A
FCA Consultation Log
Document 5.12.2.1A

North Wales Connection Project

Page 87

Environmental Statement Appendix 12.1
Overarching FCA
Document 5.12.2.1

Page intentionally blank

North Wales Connection Project

Page A

Environmental Statement Appendix 12.1
Overarching FCA
Document 5.12.2.1

Annex B

North Wales Connection Project

Page B

Environmental Statement Appendix 12.1
Overarching FCA
Document 5.12.2.1

Page intentionally blank

North Wales Connection Project

Page B

1

© Amec Foster Wheeler Environment & Infrastructure UK Limited

National Grid North Wales Connection Project:
Flood Consequence Assessment Method Statement

1.

Introduction

National Grid’s (NG) North Wales Connection Project (NWCP, ‘the Project’) comprises a new 400kV electricity
connection across Anglesey from Wylfa to Pentir on mainland Wales. The connection comprises overhead
lines (OHL), a tunnel under the Menai Straits together with tunnel head houses (THH) and cable sealing end
compounds (CSEC) on either side, upgrading of Wylfa substation and the extension of Pentir substation and
all associated construction activities.
An Environmental Statement (ES) is a statutory document required to be submitted with the application for a
Development Consent Order (DCO) to the Planning Inspectorate (PINS) under the Planning Act, 2008. A
Flood Consequence Assessment (FCA) will be included as an appendix to the ES with extracts regarding flood
risk to receptors being reported within the Water Quality, Resources and Flood Risk chapter of the ES.
This FCA Method Statement provides an outline of our proposed approach to producing the FCA and is
intended for disclosure to, as a minimum, Natural Resources Wales (NRW) as well as Isle of Anglesey County
Council (IoACC) and Gwynedd County Council (GCC) in their capacities as Lead Local Flood Authorities
(LLFAs). As such, the main aim of this document is to solicit opinion, comment and/or confirmation of the
acceptance of the methodologies presented within in order to achieve mutual agreement that our final
approach is fit for purpose.
Further to responses via the public consultation process (i.e. Scoping Report and PEIR) [Refs:1,2],
consultation and stakeholder meetings are expected to be held throughout the duration of the Project. This
included a meeting held on Jan 12, 2017 in Pentir regarding water related ES and FCA matters that was
attended by representatives from NG, NRW and IoACC. During this meeting, preliminary discussions were
held and it was agreed that a FCA Method Statement should be prepared and circulated.
The subsequent sections of this document are as follows:
Section 2

Project Overview

Section 3

Elements Scoped Out of FCA

Section 4

Planning Context, Guidance and Requirements

Section 5

Climate Change

Section 6

Design Standards Summary

Section 7

FCA Definitions

Section 8

FCA Structure

Section 9

FCA Methods

Section 10

FCA Data and Information

Section 11

Summary and Expectations

Section 12

Glossary

February 2017
Doc Ref: 37803N002

2

2.

© Amec Foster Wheeler Environment & Infrastructure UK Limited

National Grid North Wales Connection Project
Flood Consequence Assessment Method Statement

Project Overview

A brief overview of the development is provided here to establish terminologies and understandings that will
assist with the review of this paper. For more details the reader is referred to the Preliminary Environmental
Information Report (PEIR) [Ref:2]. An overview of the project corridor is shown in Figure 1 below, together
with the Proposed Project Boundary (PPB) as presented for Section 42 consultation in 2016.

Figure 1 Overview of the NWCP corridor including the PPB as indicated by the red line

The NWCP is approximately 35km long and would comprise the following permanent infrastructure
elements:


A new 400Kv Overhead line (OHL) supported by 91 pylons, each pylon comprising 4 foundations
typically 25m2 in area;



Upgrading of Wylfa 400kV substation;



Upgrade and extension of Pentir 400/132kV substation;



A tunnel to accommodate the 400kV cable crossing under the Menai Strait, approximately 4km long;



A Tunnel Head House and Cable Sealing End (CSE) compound at both ends of the tunnel;



The undergrounding of existing third party utilities (i.e. lower voltage Distribution Network Operator
overhead lines, telecommunications, sewers etc.); and



A small number of permanent tracks and watercourse crossings for access/egress to critical
infrastructure
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Temporary construction works would include:


Site compounds;



Construction of temporary access and haul roads; and



Construction of temporary watercourse crossings.

The construction is scheduled to commence in 2018 and to take 6 years to complete, thus being completed
well advance of the scheduled commencement of generation at the Wylfa Newydd nuclear power station. The
NWCP is expected to be operational by 2025 and remain operational for a minimum of 45 years. Currently,
the high level construction programme, as presented in the PEIR [Ref:2], shows site preparation commencing
in Q1 of 2019, for main construction activities to commence in Q2 of 2020 and for construction to be completed
by the end of Q2 in 2024. Typically, pylons have a life expectancy of approximately 80 years, the conductors
have a life expectancy of approximately 60 years and the insulators and fittings have a life expectancy of
approximately 25 to 40 years. The lifespan of the overhead line may be longer than the anticipated 80 years,
depending on a number of factors. The lifespan of the CSECs and substations are assumed to be 40 years,
as stated in the PEIR [Ref:2].

3.

Elements Scoped Out of FCA

3.1

Pylons

We are proposing that flood risk associated with overhead line pylons and conductors is scoped out from this
assessment. This applies to the risk to the infrastructure itself, as well as any risks to other receptors arising
from the presence of the infrastructure. This approach is as accepted on similar National Grid connection
projects (i.e. Richborough) and the justification for this approach is set out below.
Lattice pylons, such as those proposed to be used in the Project, pose no material obstruction to water flow
and therefore are not liable to extensive physical structural damage during the type of low velocity flooding in
times of flood. Similarly, it is considered highly unlikely that debris carried by floodwater could cause significant
damage to a pylon to the extent that the structural integrity of the pylons could not be repaired through standard
maintenance activities. Furthermore, pylons are resilient to water damage from occasional flooding, and the
conductors are located well above the highest conceivable flood level (accounting for the most extreme
allowances for climate change), thus ensuring that they remain operational in times of flood and do not pose
a safety risk.
In terms of risks arising from the presence of the new OHL pylon infrastructure, the negligible effect on water
flow discussed above, combined with the negligible displacement of water posed by the lattice steel pylons
would ensure that any impact on floodplain storage and/or conveyance would also be negligible.

3.2

Flooding from the Sea

We are proposing that flooding from the sea as a flood hazard is scoped out of this assessment. The reason
for this is that, at the Wylfa end of the route, the lowest part of the edge of the PPB is 14.6mAOD and, based
on the coastal flood boundary conditions for UK mainland and islands (2011) [Ref:3] the 0.01% AEP sea level
at Holyhead is 4.22mAOD. Therefore, even with the application of H++ scenarios through to 2100 and extreme
wave surge considerations, there remains no risk to the Project from flooding from the sea. Furthermore, the
Anglesey end of the tunnel is over 30mAOD and the Pentir end over 80mAOD.

4.

Planning Context, Guidance and Requirements

4.1

Pan UK and national policies

The 400kV Overhead Line (OHL) is classed within Section 16 of the Planning Act 2008 (the Act) as a Nationally
Significant Infrastructure Project (NSIP). Under Section 31 of the Act, development consent is required to the
extent that it is, or forms part of, an NSIP. Development consent is granted by the making of a Development
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Consent Order (DCO) for which an application may be made to the Planning Inspectorate (PINS) under Section
37 of the Act.
In a hierarchical context, The NWCP FCA will be prepared in accordance with the Planning Act 2008, National
Policy Statement (NPS) EN-1 [Ref:4], which sets out planning policy with regard to NSIPs in the energy sector,
and NPS EN-5 [Ref:5], which covers electricity transmission and distribution. Where the respective NPSs do
not provide the necessary level of detail, reference will be made to Planning Policy Wales 8 and associated
Technical Advice Notes (TAN), specifically TAN15: Development and Flood Risk [Ref:6] including the
Development Advice Maps updates (Jan 2015) [Ref:7] and associated climate change documentation, as set
out in Sections 5.1 to 5.2.
Please also see Section 5.5 (definitions) which relates to the subject of guidance insofar as it discusses the
differences in terminology between TAN15, NPS EN-1 and equivalent English guidance, and proposes an
approach to take forward throughout the preparation of the FCA.

4.2

Additional National Guidance

To meet their statutory requirements under the Flood Risk Regulations 2009 [Ref:8] NRW have produced
Flood Risk Management Plans (FRMP) for the three administrative regions in Wales known as River Basin
Districts (RBD) which are the Dee, Severn and West Wales RBDs, the West Wales RBD being applicable to
the NWCP. The final ‘Western Wales Flood Risk Management Plan’ 2015 [Ref:9] is the current version
applicable to the NWCP area. Although in the context of NWCP the Western Wales FRMP is high level, it
nonetheless provides a useful insight into the pertinent issues in the project area and thus will be reviewed
and accounted for in the FCA.
We are aware that IoACC and GCC, in their capacities as LLFAs, have independently produced Local Flood
Risk Management Strategy (LFRMS) documents [Refs: 10,11] and that, under the IoACC and GCC Joint Local
Development Plan (LDP) have produced a joint Stage 1 Strategic Flood Consequence Assessment (SFCA –
March, 2016) [Ref:12]. A preliminary review of this SFCA has provided some very useful background
information, particularly with regards the range and locations of applicable flood hazards, together with
information on potential receptors.
We are unaware of any applicable Preliminary Flood Consequence Assessments having been produced, either
jointly or for IoACC and GCC. We are also aware of the ‘West Wales River Basin Management Plan’ (RBMP)
[Ref:13] and the West of Wales Shoreline Management Plan (SMP) 2 [Ref:14]. All of the aforementioned
strategic and regional planning advice documents will be reviewed as part of our preparing the NWCP FCA.

4.3

National Grid Flood Mitigation Policy

National Grid have produced their own ‘Flood Mitigation Policy’ (2011) [Ref:15] which defines their declared
target standards of protection (SoP) for flood defence / resilience that should be applied to all new build
electricity transmission substations and at legacy substations subjected to an expansion or a major
refurbishment programme. This document effectively sets out that the minimum standard of protection (SoP)
as being a 0.1%AEP plus the applicable allowances for climate change as provided in the relative national
guidance statements.

5.

Climate Change

5.1

Climate change guidance overview

NPS EN-1 and EN-5 [Refs:4,5] give only high level advice to the effect that developments should be resilient
and adaptive to the latest climate change projections. Overarching guidance on climate change is provided in
Planning Policy Wales 8 and TAN15 which state that when considering the impacts of climate change, the
latest set of UK Climate Projections should be used. Welsh Government guidance on climate change and
adaptation is provided in ‘Adapting to Climate Change: Guidance for Flood and Coastal Erosion Risk
Management Authorities in Wales’ (Dec, 2011) [Ref:16] and is supplementary to the Environment Agency’s
Flood and Coastal Erosion Risk Management Appraisal Guidance (FCERM-AG; Mar, 2010) [Ref:17] and Flood
and Coastal Defence Project Appraisal Guidance.
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In August 2016, the Welsh Government published a policy clarification letter and supplemental ‘Flood
Consequence Assessment: Climate Change Allowances’ guidance note [Ref:18] that supersedes the
projections provided in the Dec 2011 document and covers river flows, sea levels and wave heights but does
not include updates to rainfall allowances. The letter states that these climate projections should be
incorporated into FCAs accompanying planning applications submitted from 1 December 2016. Therefore, we
propose using the Aug 2016 guidance on allowances for climate change that apply to the West Wales River
Basins Districts.

5.2

Climate change allowance: river flow

River flows including climate change allowances may be required in prescribing mitigation for permanent
watercourse crossings and in the event that hydrodynamic modelling is required. Table 5.1 (see below) is a
duplicate of Table 1 from the supplemental ‘Flood Consequence Assessment: Climate Change Allowances’
(Aug, 2016) [Ref:18] and shows increases in peak river flows for the West Wales RBD noting that the guidance
recommends the central estimate, or change factor, should be used to factor the 1961-1990 baseline data to
assess the potential impact of climate change as part of a flood consequence assessment.
The Aug 2016 supplemental guidance also advises that an assessment should also be made of the upper end
projections to ensure the long term resilience of the development, noting that the upper end estimate may not
be applicable to every site. We propose only to provide an assessment of upper end scenarios for permanent
infrastructure if applicable.
Table 5.1 Duplicate of Table 1 from the Welsh Government’s update note to ‘Adapting to Climate Change:
Guidance for Flood and Coastal Erosion Risk Management Authorities in Wales’ (Aug, 2016) [Ref:18]
Total potential change anticipated by the 2020s
2020s
2050s
2080s
25%
40%
75%
15%
25%
30%
5%
10%
15%

Upper end estimate
Change factor /central estimate
Lower end estimate

5.3

Climate change allowance: rainfall

Rainfall data, principally in the form of Intensity Duration Frequency (IDF) data (otherwise known as Depth
Duration Frequency – DDF), may be used to undertake assessments as to the adequacy of drainage schemes,
to calculate runoff from construction facilities and calculate design flows at watercourse crossings. Rainfall
climate change factors are assumed to be limited to daily maximum rainfall, a parameter rarely used in FCAs,
and are based on factoring the 1961-1990 baseline data.
The most up to date guidance was obtained from the 2015 update of the Environment Agency (EA) ‘Adapting
to Climate Change: Advice for Flood And Coastal Erosion Risk Management Authorities’ (2015) [Ref:19] which
is the equivalent document to ‘Adapting to Climate Change: Guidance for Flood and Coastal Erosion Risk
Management Authorities in Wales’ (2011) but noting that this English update contains rainfall advice whereas
the Welsh version [Ref:18] does not. That said, the 2015 EA rainfall guidance is the same as the 2011 Welsh
guidance, albeit lower end estimates are not included. The data are set out in Table 5.2 below.
Table 5.2 Duplicate of Table 4 from the Welsh Government’s ‘Adapting to Climate Change: Guidance for
Flood and Coastal Erosion Risk Management Authorities in Wales’ (2011) [Ref:16]
Applies across all of
Wales

Upper end estimate
Change factor
Lower end estimate

February 2017
Doc Ref: 37803N002

Total potential change
anticipated for 2020s

Total potential change
anticipated for 2050s

Total potential change
anticipated for 2080s

10%
5%
0

20%
10%
5%

40%
20%
10%
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We propose using the rainfall climate change allowances as per the above table and applying them to 19611990 baseline values of IDF/DDF rainfall value, despite the factors being limited to daily maxima as per the
guidance. For the same reasons set out for river flow above, we will only apply the change factor for the 2020s
for watercourse crossings and the change factor for the 2080s for permanent drainage scheme assessment
(if required). If during the progression of the FCA it becomes apparent that permanent watercourse crossing
will be required for access roads, we will use the change factor for the 2080s.
As with river flood flows, it is recommended that the 2080s changes are used when considering any time from
2100 on. The 2020s covers the period 2015 to 2039, the 2050s the period 2040 to 2069, and the 2080s the
period 2070 and 2099. These ranges should be used in assessments in a similar way to the illustration set out
for river flood flows. Furthermore, no H++ scenarios for rainfall are given in any of the guidance we have
reviewed and thus we propose not to include an assessment of H++ scenarios.

5.4

Climate change allowance: sea level

Subject to regulatory agreement, flooding from the sea will be scoped out of the NWCP FCA. Nonetheless,
we propose setting out the reasons for this in Volume 1 of the FCA, to include a brief discussion around climate
change including H++ scenarios in the context of Wylfa substation (the lowest lying infrastructure element and
closest to a coastal flood risk zone). However, we highlight that this discussion will simply be to justify scoping
out sea flooding. To this end, we are satisfied that the application of sea level rise climate change factors, as
presented in Table 5 on Page 12 of ‘Adapting to Climate Change: Guidance for Flood and Coastal Erosion
Risk Management Authorities in Wales’ (2011) is unambiguous.

5.5

Climate change and development lifespan

Three time periods are applicable to the NWCP: (i) the construction period which is expected to occur between
2019 and 2024, (ii) the operational period, and (iii) the decommissioning period. In summary, we will assume
the 2020s scenario is applicable to construction and the 2080s to operation and decommissioning. On this
basis and in referral to Table 1 of Aug 2016, we propose the following application of climate change projections:


For the construction period, stream and river flows will be increased by 25% which represents the
change factor for up to the 2020s for the West Wales river basin district.



For operational infrastructure and, if required, permanent watercourse crossings, stream and river
flows will be increased by 30% which represents the change factor for up to the 2080s for the West
Wales river basin district.



Where applicable on the basis of identified risk, we will undertake an assessment of the upper end
scenario for up to the 2080s for operational infrastructure and, if required, permanent watercourse
crossings, and accordingly will increase river flows by 75%.

With regards to extreme event H++ scenarios, we note that the August 2016 update [Ref:18] refers back to
‘Adapting to Climate Change: Guidance for Flood and Coastal Erosion Risk Management Authorities in Wales’
(2011) [Ref:16] and it is to that document that we refer. On Page 9 a map is presented showing the coverage
of non-standard catchments for which it is advised that these are the only areas that need to be considered
under H++ scenarios. According to the map, the only coverage of non-standard catchments is in and around
the Wylfa area and thus as the Wylfa substation is not at risk of fluvial flooding we are not proposing to
undertake any H++ climate change analyses for fluvial flood risk.

6.

Design Standards Summary

Having presented the various sources of guidance relating to flood risk and climate change, a summary of
salient elements and standards of protection are provide below.
Drainage (permanent infrastructure)


For drainage schemes associated with permanent infrastructure, the generic hydrological design
measures (see Section 9.4) as prescribed in the FCA will be based on a 0.1%AEP standard of
protection with the appropriate climate change allowances for the 2080s change factor scenarios.
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For permanent drainage schemes involving attenuation ponds, the generic hydrological design
measures (see Section 9.4) as prescribed in the FCA will be based on the assumption that discharge
from such schemes to local watercourses will not exceed the 2.33 year greenfield runoff rate (also
known as QBAR) for the associated area drained. No climate change allowances will be included in
the QBAR calculation.



For permanent drainage schemes involving attenuation ponds, the generic hydrological design
measures (see Section 9.4) will be based on the assumption that pond capacities will be designed to
a 0.1%AEP standard with the 2080s change factor for rainfall scenarios being applied to drainage
modelling input data.

Drainage (temporary construction)


For drainage schemes associated with temporary construction activities, the generic hydrological
design measures (see Section 9.4) as prescribed in the FCA will be based on a 1%AEP standard of
protection with the appropriate climate change allowances for the 2020s change factor scenarios.



For temporary construction and permanent infrastructure drainage schemes involving attenuation
ponds, the generic hydrological design measures (see Section 9.4) as prescribed in the FCA will be
based on the assumption that discharge from such schemes to local watercourses will not exceed the
2.33 year greenfield runoff rate (also known as QBAR) for the associated area drained with no climate
change allowances included in the QBAR calculation.



For temporary construction drainage schemes involving attenuation ponds, the generic hydrological
design measures (see Section 9.4) will be based on the assumption that pond capacities will be
designed to a 1%AEP standard with the 2020s change factor for rainfall scenarios being applied to
drainage modelling input data.

Fluvial Flooding


Permanent infrastructure (excluding pylons) will have a minimum 0.1%AEP standard of protection with
the appropriate climate change allowance for the 2080s change factor scenario.



In addition to specifying the minimum standard of protection of permanent infrastructure (excluding
pylons), an assessment will be made of the 2080s upper end climate change scenario to assess the
adequacy of the minimum proposed mitigation and, if required, advise as to the adaptability of
mitigation measures and make further recommendations as to periodic assessment work as and when
revised climate change data become available.

Flooding From the Sea


7.

As previously highlighted, we are proposing that risk of flooding from the sea is scoped out of the FCA
and thus design standards are not applicable in this regard.

FCA Definitions

Throughout this report, ‘Annual Exceedance Probability’ (AEP) terminology is used to describe the magnitude
and likelihood of a flood event. AEP expresses the probability of a flood occurring in a given year. For example,
what is often referred to as a ‘1 in 100 year flood event’ will be referred to as a ‘1% AEP event’ (i.e. a flood
with a 1 in 100 or 1% probability of occurring in any given year).
We acknowledge the use of development advice map terminology (i.e. Zones A, B, C, C1, C2) as forming the
basis of TAN15 guidance for planning purposes. However, for consistency with information already in the
public domain (namely the PEIR), the flood zones as shown on NRW’s online flood risk mapping, and for
consistency with project data sets, we propose using the flood zone classification used by the Environment
Agency, as set out below:
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Flood Zone 1 (Low probability)

Land having less than a 1 in 1,000 or 0.1% AEP of river or
sea flooding.

Flood Zone 2 (Medium probability)

Land having between a 1 in 100 (1%) and 1 in 1,000 (0.1%)
AEP of river flooding; or land having between a 1 in 200
(0.5%) and 1 in 1,000 (0.1%) AEP of sea flooding.

Flood Zone 3a (High probability)

Land having a 1 in 100 (1%) or greater AEP of river flooding;
or land having a 1 in 200 (0.5%) or greater AEP of sea
flooding.

Flood Zone 3b (Functional floodplain)

Land where water has to flow or be stored in times of flood.
Planning authorities should identify in their Strategic Flood
Risk Assessments areas of functional floodplain and its
boundaries accordingly, in agreement with the EA. The
extent of the 5% AEP event is often used as a proxy for Flood
Zone 3b, although it is not part of the official definition.

We acknowledge that the term Sequential Test is common across NPS EN-1 and TAN15 but that, in TAN15,
the ‘Justification Test’ term is used instead of the equivalent ‘Exception Test’ which is used in NPS EN-1. Since
NPS EN-1 uses only the ‘Exception Test’ terminology we propose that the ‘Exception Test’ be the adopted
terminology for the NWCP FCA.
Other differences in definitions include the omission of an ‘Essential Infrastructure’ vulnerability category in
TAN15 which features in the equivalent English Planning Practice Guidance and as referred to as ‘Essential
Energy Infrastructure’ in NPS EN-1. This may be important in undertaking the FCA as ‘Essential Energy
Infrastructure’ carries certain exclusions such as it being permissible in Flood Zone 3, subject to conditions,
and also permissible in Flood Zone 3b, subject to conditions. As such, we propose to adopt the ‘Essential
Energy Infrastructure’ definition in undertaking the NWCP FCA. In order to clearly apply this guidance we
proposed adopting a form of the compatibility matrix based on the English Planning Policy Guidance [Ref:20],
as illustrated in Table 7.1.
Table 7.1 Example flood risk compatibility matrix
Development type

Flood risk
vulnerability
classification

Flood Zone(s)
in which type
occurs

Flood risk vulnerability
and flood zone
‘compatibility’

Construction support areas (offices, welfare
facilities)

Less Vulnerable

1 & 2, & 3a

Development is appropriate

3b

Development should not be
permitted

Construction and dismantling activity areas
(access routes, temporary laydown areas and
working areas)

Essential Energy
Infrastructure

1&2

Development is appropriate

3a & 3b

Exception Test required

1&2

Development is appropriate

3a & 3b

Exception Test required

Construction Phase

Associated infrastructure (e.g. helicopter
compounds)
Watercourse crossing points
Operational Phase
400kV transmission route (OHL and THHs and
cable SECs)
Substation upgrades
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In terms of development lifetime, TAN15 states that non-residential developments should have an assumed
lifespan of 75 years in order to adequately assess flood risk and the potential impacts of climate change within
that window. While it has been noted that the pylons have an estimated lifespan of 80 years (subject to
environmental factors) other infrastructure elements do not. However, for planning purposes, and in
maintaining consistency with similar National Grid connection projects, it will be assumed that the lifespan of
the development is 80 years from its completion in 2025 and thus our assessment will extend to 2105.

8.

FCA Structure

The proposed FCA format is based on the continued development of flood risk assessment approaches on
recent DCO connection projects for National Grid including the Richborough connection in Kent and, most
recently, the North West Connection in Cumbria. It also builds on experience gained on the Hinkley Point C
EIA/FRA DCO application, on recent work at Wylfa Newydd as well as several other DCO projects in the
energy sector for which Amec Foster Wheeler has undertaken water studies including ES and flood risk
assessment.
At present we propose to provide the FCA in five main sections, probably as separate volumes. The reason
for this is because of the scale of project, in terms of geographic extent and, in particular, the range of
permanent infrastructure and temporary construction elements, each element arguably requiring its own FCA
were they discrete non-DCO projects. As such, if all the required content was provided in a single report it
would be unmanageably large, difficult to navigate, unfocused, repetitious and, on the whole, unfit for purpose
in terms of its primary function of setting out all the required information in a clear and precise manner. We
hope that makes for an expedient review and adjudication process for regulators and stakeholders.
The proposed FCA Volumes are as follows:
Vol 1

Overarching Flood Consequence Assessment

Vol 2

Wylfa and Pentir Substation Upgrades FCA

Vol 3

Menai Straits Tunnel and Associated Infrastructure FCA

Vol 4

Overhead Lines FCA

Vol 5

Appendices

The proposed content of the five FCA volumes is discussed in the following sections.

8.1

Volume 1 – Overarching flood consequence assessment

The primary aims of Volume 1 are as follows:
1) Provide the context of the project, an overview of the scheme, FCA scope, key project definitions
and outline of the FCA structure;
2) Set out the UK and Welsh National planning context, present other sources of guidance, data and
information used in preparing the FCA. The principal requirements will be set out in a table together
with the source, the FCA element (i.e. flood risk, climate change, drainage etc.) and the locations
within the five volumes where the specific requirements are covered;
3) Detail all applicable outcomes of regulatory and other stakeholder consultations relating to FCA,
including statutory forums such as the scoping and PEIR stages, the response to this FCA Method
Statement, and additional meetings, phone calls and emails;
4) Summarise the design standards, standards of protection and climate change allowances to be used
throughout the subsequent volumes;
5) Present the principles of the Sequential Test (noting that the project element specific sequential tests
will be applied in the applicable FCA volumes);
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6) Provide a detailed overview of the scheme, to include the various temporary construction activities
and permanent infrastructure elements. This section will also discuss development vulnerability and
appropriateness together with assumptions and limitations;
7) Present an overview of the study area including the hydrological and flood hazard baseline
characterization; and
8) Present the generic mitigation measures that may apply to the various combinations of flood risk
hazard, receptor and project element that will be referred back to from the subsequent flood risk
volumes, including the concept of ‘Hydrological Design Measures’ (HDM), applicable to the various
project elements (i.e. watercourse crossings, drainage schemes etc.).
In summary, Volume 1 will provide a basis and clear roadmap for the subsequent volumes. The intention is to
minimise significant duplication of common elements to provide a more focused and accessible suite of
documents.

8.2

Volumes 2, 3 and 4

Volumes 2, 3 and 4 will be set out as follows:

8.3



The context for the respective project elements will be introduced together with the scope of the
respective volumes, clearly distinguishing between permanent infrastructure, temporary construction
and decommissioning elements. Data sources and definitions will be summarised (but in the main
will refer back to Volume 1).



The flood hazard and receptor identification methodologies will be set out together with summaries
of the applicable hazards and receptors (noting referral will be made to detailed tables of flood
hazards and receptors presented in appendices). Receptors will be arranged into receptor groups
(i.e. individual properties will be lumped into a third party receptor group).



An assessment section will take the consolidated flood hazards and receptor groups and screen
against the various construction and permanent infrastructure elements to determine requirements
for mitigation or for further assessment. This section will be presented as three discrete sub-sections
covering construction activities, permanent infrastructure elements and operational activities, and
decommissioning activities.



A flood risk management section will consider the application of generic mitigation measures and
conclude whether and, if deemed appropriate will conclude that no further assessment is required.



Where it is concluded that further assessment is required (i.e. for drainage schemes for which
required ponds may be of a certain scale so as to be deemed material components of the project)
then the associated assessment methodologies and findings will be presented along with referral to
appendices for more detailed methodologies and calculations.



Details of maintenance requirements for flood risk management measures will be presented.



Planning requirements will be summarised, together with the application of the Sequential and
Exception Tests as required.



Summaries of the respective volumes will be presented together with glossaries and references.

Volume 5 – Appendices

The FCA appendices will include, but not be limited to: (a) figures and drawings, (b) photographs as
appropriate, (c) complete and comprehensive table of flood risk hazards, receptors and associated receptor
groupings, (d) detailed site specific assessment if required, (e) complete and chronological documentation of
all forms of consultation undertaken and responses received in relation to the FCA up to the DCO submission.
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FCA Methods

This section covers the following FCA elements:


Flood risk hazard identification



Receptor identification and proposed use of receptor groups



Assessment methodology



Use of hydrological design measures



Runoff and general water management



Runoff calculations



Watercourse crossings



Coastal flood risk

9.1

Flood hazard identification

Flood hazards fall into two main categories:
1) External hazards such as rivers, the sea, groundwater and surface water than may potentially impact
project infrastructure receptors, either during construction or when operational, together with human
receptors in the form of construction workers, site operatives and visitors;
2) Internal hazards arising from construction and operational activities that may impact the same
receptors as above, but also potentially impact third party receptors such as the public, properties,
non-project infrastructure, agricultural land and nature conservation areas.
The flood hazard identification task will review the applicable Anglesey and Gwynedd joint Level 1 Strategic
Flood Consequence Assessment (SFCA), the IoACC and GCC Flood Risk Management Strategies, the NRW
West Wales River Basin Management Plan, the West of Wales Shoreline Management Plan 2, sewer flooding
records from IoACC and GCC. Additionally, Amec Foster Wheeler is already experienced in working on
Anglesey in our capacity as a framework consultant with Horizon Nuclear Power in relation to the Wylfa
Newydd development. So together with stakeholder feedback, we expect that at this stage we’ll have a robust
understanding of the pertinent flood issues throughout the project area.
In addition we’ll undertake a detailed assessment of flood hazards through a process of GIS analysis. This will
be based on extensive datasets covering, but not at all limited to: river networks, tidal and fluvial flood zones,
groundwater flood susceptibility mapping, SW flood mapping, various geology layers, route infrastructure and
elements and PPB, proposed access road networks, OS Mastermap property and infrastructure layers. Data
is covered in more detail in Section 10. All of the spatial data flows into a dedicated project data team and is
available through project servers and also made available in a highly function GIS web browser which will
provide the platform for identifying flood hazards as well as wider facets of the project.
The geographic scope of the flood hazard search will be on the basis of the Design Order Limits and we will
reference our assessment in relation to discrete project elements along the line of the route. For each element,
the applicable flood hazards will be identified from the following categories:
External


Flooding from the sea affecting project elements (note proposal for this hazard being scoped out)



Fluvial flooding affecting project elements



Surface water flooding affecting project elements



Groundwater flooding affecting project elements



Artificial flood hazards including reservoirs, canals, sewers that may affect project elements
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Internal


Surface water run-off flooding affecting project elements arising from inadequate surface water
management and drainage



Fluvial flooding affecting project elements arising from loss of floodplain storage



Fluvial flooding affecting project elements arising from flow conveyance being impeded



Surface water run-off flooding affecting third parties arising from inadequate surface water
management and drainage



Fluvial flood flooding affecting third parties arising from loss of floodplain storage



Fluvial flooding affecting third parties arising from flow conveyance being impeded

Where flood hazards are identified, they are noted together with comments and assigned a unique identifier
with prefix FS. The FS identifiers are then assigned to the specific receptors (see Section 9.2) that then feeds
forward into the assessment (see Section 9.3).

9.2

Receptor identification and proposed use of receptor groups

As discussed above, we have an extensive coverage of data (See Section 10) that will be viewed in the project
GIS web browser. As an example viewable data layers will include but not be limited to main rivers, MasterMap
Rivers Network, flood mapping zones, surface water flooding areas, groundwater flood risk, PPB, OHL route,
surface water bodies, flood defences, historic flood occurrence locations, housing and property, roads, other
drainage pathways, access and haul roads.
The route and all elements within will be reviewed manually. A buffer zone will be applied 250m around the
nearest PPB. As it is acknowledged that watercourses may frequently provide hazard pathways to receptors
in excess of 250m downstream or downslope of the nearest PPB, where this pathway is applicable the search
will extend beyond the 250m buffer. Where a flood hazard is conveyed along a pathway such as a watercourse
it is recognised that the receptors could conceivably be affected throughout the length of the watercourse
downstream and in some instances where channel blockage may be a flood hazard, receptors could
conceivably be impacted more than 250m upstream from the PPB. Where such instances occur, our area of
consideration will extend beyond the 250m/1km buffer zone.
The process of working down the OHL route involves firstly logging project elements down to the individual
pylon level. Additionally, we’ll determine zones in which watercourse crossing are unavoidable, based on the
PPB, access track and haul road drawings, as well as the flood mapping and river network data. In summary,
every infrastructure element within the PPB will be tabulated with the corresponding flood hazards as
applicable, the range of receptors and an initial high level appraisal of the likely need for mitigation.
As outlined above, a complete list of receptors will be provided as an appendix to the FCA. However, due to
the large volume of individual receptors, often potentially affected by the same flood hazard(s) it is necessary
to lump multiple receptors into groups for assessment purposes. We propose using four receptor groups
(RGs) which are described in Table 9.1 below.
Table 9.1 Summary of proposed receptor groups for use on the NWCP FCA
Group

Type

Description

Development
vulnerability

Duration

RG1

Construction
phase
activities and
temporary
infrastructure

Personnel, plant and temporary infrastructure associated
with all elements of construction (OHL, substations
upgrades, tunnel and associated works)

Essential
Infrastructure
& Less
Vulnerable

Temporary
(during
construction
phase only)
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Essential
Energy
Infrastructure

Wylfa and Pentir substations, THHs and CSECs at the
Anglesey and Pentir ends.

Operational
phase
maintenance
activities and
temporary
infrastructure,
and
permanent
access roads

Personnel, plant and temporary infrastructure associated
with inspection and periodic maintenance activities.

Third party
receptors

Third-party people, property, land and infrastructure
inside and outside the PPB.

Essential
Infrastructure

Permanent

Essential
Infrastructure
& Less
Vulnerable

Temporary

Variable

Temporary &
Permanent

Note that pylons are scoped out as receptors.

Permanent access roads
Maintenance activities to be carried out for short periods
throughout the operational phase.
For example, a walkover by staff for inspection of
infrastructure in Flood Zone 3 would be Less Vulnerable
to flooding. Any temporary infrastructure for
maintenance/repair works to permanent infrastructure
would be classed as Essential Infrastructure.

Assessment methodology

Once the detailed flood hazard and receptor identification processes are complete, we will extract the salient
elements from the spreadsheets and summarise them in a single assessment table that will be included in the
corresponding FCA volumes 2-4. See Table 5 below for an example of how this will work in practice. The
following header descriptions apply to those in Table 5:

Master Table Ref

Comprises references to the respective detailed flood hazards (prefix: FS) and
receptors (prefix: RID) contained within the full lists that will be included in the
appendix. Therefore, summarised flood hazards by receptor can be cross checked
with the detailed list and vice versa thus providing complete transparency and
confidence in the exhaustiveness of the assessment.

Location

Refers to the location in which flood hazards and receptors are identifiers. Please note
that while the locations refer to specific items of infrastructure such as substations and
pylons, they are merely intended as a guide to facilitate the systematic geographic
coverage of the full project area and ensure all possible flood hazards and receptors
are captured. This also further facilitates the ease of cross comparison with the
detailed hazards and receptor tables included in the appendices.

Summary of Hazards Comprises a summary of the hazards of flood hazards, as given in detail in the
detailed flood hazards list included in the appendices. Note that multiple flood
hazards can be entered in this field.
Receptor Group

Comprises the receptor group to which individual receptors are assigned (as outlined
in Section 9.2) in order to provide ease of cross checking with detailed tables.

Required mitigation

On the basis of the flood hazard, appropriate mitigation will be prescribed in
accordance with the Hydrological Design Measures (HDMs) set out in Section 9.4.
Again, these conclusions can be cross checked with the detailed information
presented in the appendices to ensure that the prescribed mitigation measure is
indeed appropriate or simply been accidently omitted. Note that for example in the
last row, generic mitigation is not appropriate and thus ‘Other’ is entered, indicating
that further assessment is required to more accurately demonstrate the development
is appropriate.
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Exception Test

If the Exception Test is required to be passed then a ‘Yes’ will be entered in this field.
Since the application of the Exception Test is limited to critical infrastructure elements
at risk of flooding from either rivers, the sea or from externally derived surface water
hazards, this field will be a ‘No’ for the majority of the entries. However, the worked
example in the bottom row of the table below shows that for that specific combination
of flood hazard (i.e. development in flood zone 3 under climate change scenarios) and
receptor group (RG2 being pertinent in this case as outlined in Section 9.2) it results
in the requirement for the Exception Test to be satisfied.

Further Assessment

On the basis that no generic mitigation is applicable and that the Exception Test is
required to be satisfied, this will be flagged up as a ‘Yes’ in this field, indicating that a
more detailed assessment will follow, as is the case for the worked example in Table
9.2 below.

Table 9.2 Indicative example of summary FCA assessment table
Master
Table Ref

Location

Summary of Risk

Receptor
Group(s)

Required
Mitigation

Exception
Test

Further
Assessment
Required

FS001
RID001

Wylfa
substation




Run-off during construction
Run-off during operation

RG1
RG4

HM4

No

No

FS003
RID007

4AP005



RG1
RG4

HM1
HM4

No

No



Runoff from access roads during
construction
Flow impedance at watercourse crossing

FS007
RID011-016

4AP008013



Runoff from access roads

RG5

HM4

No

No

FS087
RID0113

Anglesey
THH &
CSEC



Infrastructure in FZ3 under climate change
/ H++ scenario

RG2
RG3

Other

Yes

Yes

Where a ‘No’ is entered for both the ‘Exception Test’ and the ‘Further Assessment Required’, the assessment
is deemed to be concluded on the premise that the specified generic mitigation or Hydrological Design
Measures are implemented. If the ‘Exception Test’ field is a ‘Yes’ then the Exception Test will be documented
in a subsequent section of the same FCA Volume. Equally, if the ‘Further Assessment Required’ is a ‘Yes’
then that detailed assessment will be included within the main body of the same FCA Volume if the size of the
assessment is manageable (i.e. no more than few pages long and not in addition to multiple detailed
assessments) otherwise it will be included in an appendix and summarised in the same FCA Volume. As an
example of a detailed assessment, this may simply include details that critical electrical equipment is located
at a suitable level above the anticipated design flood level. Alternatively, it may include the output from a
hydrodynamic modelling study

9.4

Use of hydrological design measures (HDMs)

Throughout similar previous National Grid OHL connection projects, we have developed an approach to
discussing generic mitigation methodologies. These are known as ‘Hydrological Design Measures’ and we
propose adopting the same methods for the NWCP. These are referred to in the previous section as
comprising an element of the FCA assessment summary tables and it is noted that HDMs are also referred to
as generic mitigation.
Where the assessment determines that the risk to receptor groups from identified flood hazards requires
mitigation, in the first instance the suitability of recommending HDMs will be determined. Where HDMs are
recommended, it is on the understanding that these will be written into the Construction and Environmental
Management Plan (CEMP) which will form part of the DCO submission. It will then be a DCO Requirement
that the contractor carrying out the works must prepare detailed method statements and a number of specific
environmental plans post-DCO consent including, but not limited to, a drainage and surface water
management plan and an emergency flood response plan where applicable. These plans and method
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statements would need to be approved by the local planning authority, in consultation with NRW and the LLFA
as appropriate before construction commences.
An overview of the HDMs proposed for the NWCP are as follows.
HDM1

Vulnerable infrastructure to be located in areas of low flood risk:
The proposals have sought opportunities to locate substations and other flood vulnerable
aspects of the Project (e.g. 400kV cable sealing end compounds) in areas with the lowest
possible flood risk. However, most substations are extensions to existing substations and so
the location of new infrastructure is generally constrained. Consequently, a further design
principle to raise flood sensitive infrastructure above an appropriate level has been
incorporated in the design. Notwithstanding the necessary and proportionate degree of
flexibility required, no infrastructure would be moved within the PPB such that it would increase
the flood risk above that which has been assessed as part of the baseline.

HDM2

Minimise the number of new access track watercourse crossings:
The proposals have sought opportunities to utilise existing watercourse crossings and to
minimise the number of watercourse crossings required for access. However, the majority of
Project watercourse crossings will be new.

HDM3

Appropriate watercourse crossing design:
For culvert crossings, the culvert size would be selected to ensure culvert dimensions are
commensurate with those of the existing channel and that they can adequately convey the
1%AEP event (+climate change) without resulting in backwater effects.
The assessment considers the sensitivity of watercourses and identifies where it would not be
appropriate to use a culvert, to which end, the FCA will closely interact with the ES chapter in
this regard.
Where working within 8m of watercourses, construction approaches would follow guidance in
PPG5: Works in, near or liable to affect watercourses and will be subject to control via an
NRW Flood Risk Activities Permit Consent for Main Rivers or a LLFA Land Drainage Consent
for Ordinary Watercourses.

HDM4

Effective drainage design:
The use of effective drainage design for areas of new impermeable surfaces, incorporating
sustainable drainage (SuDS) elements, to ensure that runoff rates are not increased above
those prevailing prior to development. Design principles include appropriate design and use
of infiltration trenches/soakaways and attenuation storage.
However, we may provide headline numbers that can provide the design basis for post-DCO
design activities such as the maximum permissible discharge for a drainage system and
specific locations, advice on sensible locations of outfalls if into the river network. Alternatively
the drainage system may primarily comprise a soakaway, in which case we may estimate an
appropriate size for the soakaway and then comment on the feasibility of the size in relation
to site layouts that may or may not be in the public domain.

9.5

Runoff and general water management

A significant portion of the generic mitigation prescribed will be associated with runoff and general water
management, in particular arising from construction activities. We are aware that Pollution Prevention
Guideline 5 has now been superseded by Guidance for Pollution Prevention works or maintenance in or near
water GPP5 (Jan, 2017) [Ref:21]. Additionally, we are aware that the SuDS Manual [Ref:22] provides a very
useful alternative point of reference where more detail is required, particularly with regard to runoff and general
water management for construction activities and for general water management design principles for the
operational case also. To this end, we anticipate that much of the generic mitigation relating to runoff and
general water management during construction and operation will be based on the design principles presented
in the SUDS Manual.
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We are aware from feedback from IoACC and GCC during the scoping and PEIR consultation phases that the
preferred method of draining water from sites, compounds, construction and operational infrastructure is by
local disposal at source, preferably via soakaway. This is in accordance with best SUDs practice and is
acknowledged and accepted although we anticipate that soakaways may not always be a feasible option. This
view is based on a preliminary review of geology, groundwater flood risk and FEH SPRHOST data [Ref:23],
and also based on the volume of water arising not only from rainfall runoff, but also from dewatering of the
tunnel shafts, tunnel itself and of associated excavations.
Using soakaways for draining construction water also brings additional considerations regarding water turbidity
as water high is suspended sediment concentrations may lead to the increasingly reduced efficacy of
soakaways without regular maintenance and/or water treatment measures being implemented prior to
discharging to soakaway which may then result in the requirement for additional infrastructure such as water
treatment lagoons, small water treatment works and pumping etc., and not to mention potential waste disposal
considerations, all of which may then render the process unfeasible on land availability grounds alone, in which
alternative drainage philosophies would need to be explored. We trust this rationale regarding potentially
seeking alternatives to soakaways is acceptable.

9.6

Runoff calculations

In terms of calculating Greenfield runoff rates we will use the Institute of Hydrology No. 124 method (IOH124)
[Ref:24] to calculate Greenfield runoff. We are assuming that, as an absolute minimum, any discharges to
watercourses will not exceed the Greenfield rate for the 2.33 year return period (otherwise known as QBAR).
We are not proposing to apply climate change to these prescribed flows and thus in some cases it’s entirely
feasible that some betterment may be achieved over the lifetime of the development.
For instances where we may flag up indicative requirements for culvert sizings, we will need flow data. It is
noted that for most of the watercourses, they are small and ungauged and thus no robust methods of flow
calculation may be available. Therefore, given that the output will comprise only indicative estimates upon
which no designs will be based, we propose using whichever of ReFH2 [Ref:25] or IH124 provides the highest
value. We will then add the requisite climate change factors as set out in Section 5.1. Rainfall intensity duration
frequency data will be taken from the FEH13 DDF rainfall model.

9.7

Watercourse crossings

We are not yet able to confirm how many access and haul road watercourse crossings are required and,
indeed, this is likely to remain the case until after the DCO application has been submitted. Nonetheless, we
anticipate there being approximately 30 watercourse crossings. We are aware and accept that there is a
national and pan-UK aspiration to avoid culverting of watercourses if possible but in some instances, culverting
will be the most cost effective and appropriate option,
So further to the above, we reiterate that culvert design and construction details will not be provided at the
DCO stage. We propose that culverting is covered under generic mitigation, because it can then be efficiently
reported in the respective FCA volume, thus avoid potentially significant duplication of text. However, we will
commit to outlining a small range of culvert options that cover the following options, for example; (i) single
bore, (ii) multiple bore, (iii) additional culverting on ramps in floodplains were flow conveyance should not be
impeded. We will also set out the required design principles, for example, specifying culvert inverts be below
the bed level, that semi natural beds will be facilitated in the culverts, culvert sizes will adequately convey a
1%AEP event (inc. climate change) without surcharging and excessive backwatering and downstream rapid
head loss that may result in bed scour and bank erosion and associated impacts like downstream deposition
that may increase flood risk.
As discussed in Section 9.4, these principles would then be written into the CEMP which forms part of the
DCO submission and would, therefore, need to be adhered to by the eventual construction contractor during
the detailed design and construction phases, to include gaining all necessary prior approvals from the Local
Planning Authorities and statutory consultees (i.e. NRW and LLFAs) for method statements and water
management plans for associated works. It is acknowledged that watercourse crossings and any other works
on or near a main river will require a Flood Risk Activity Permit (FRAP) from NRW under the Environmental
Permitting (amended) Regulations (2016) by NRW. Works affecting ordinary watercourses will be subject to
Flood Defence Consent by the appropriate LLFA under Section 23 of the Land Drainage Act (1991).
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In the case of bridges, if indeed there prove to be bridges then a similar approach as outlined above for culverts
will be adopted. We’re anticipating that any bridges may, unless unfeasibly so, be clear span structures. Where
established floodplains are present we’ll ensure that the potential need to ensure that floodplain flow
conveyance is not impeded, together with outline design principles that should be adhered to achieve that aim.

10.

FCA Data and Information

In order to carry out the FCA to the required standards, a variety of data and information from vary sources
will be required. Data and information broadly fall into four categories: (1) third party data, (2) data acquired
through publically available reports, (3) data generated in-house through calculations and analysis, and (4)
data and information for sole use by the project team.

10.1

Third Party Data

Currently, our third party data holdings include those items in the following list, noting the format in brackets:


Main rivers mapping (GIS)



River network mapping (GIS)



Flood zones 2 and 3 mapping (GIS)



Sewer flooding records (Spreadsheet)



Flood alert areas (GIS)



Flood warning areas (GIS)



Spatial flood defences without attributes (GIS)



Flood storage areas mapping (GIS)



Recorded flood outlines (GIS)



Risk of flooding from river or sea mapping (GIS)



Surface water flood risk mapping (GIS)



Spatial flood defences with standardised assets (GIS)(



Wales high water mark (GIS)



Groundwater flood risk mapping (GIS)



Geological mapping (GIS)



LiDAR (GIS)



OS base mapping (GIS)



OS MasterMap including full property and land cover classifications (GIS)



Aerial photography (GIS)

In addition to the above data we made enquiries regarding hydraulic models or model outputs for the project
area and also regarding flow gauge data noting that these items were not available or, in the case of the flow
gauge data, was not applicable to the project area.

10.2

Publically Available Reports

Publically available guidance documents from which we will extract guidance, data and information include:


Welsh Government, Technical Advice Note 15 (TAN15): Development and Flood Risk (Jul, 2004)
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West of Wales Shoreline Management Plan 2 (Jun, 2012)



Gwynedd Council Local Flood Risk Management Strategy (Feb, 2013)



Anglesey Local Flood Risk Management Strategy (Jul, 2013)



Anglesey & Gwynedd Joint Local Development Plan Strategic Flood Consequence Assessment –
Stage 1 (Mar, 2016)



NRW West Wales River Basin Management Plan 2015-2021 (Dec, 2015)



NRW Western Wales Flood Risk Management Plan (2015)



Environment Agency Coastal flood boundary conditions for UK mainland and islands. Project:
SC060064/TR2: Design sea levels (2011)

10.3

Other data generated in-house

In addition to available data acquired through third parties, it is anticipated that some data and information will
be extracted from publically available reports as well as being generated in-house using software and through
analyses as indicated below:


Synthetic Flow Data may be generated for watercourse crossings to in order to provide indicative
culvert size requirements. We’ll use the most conservative 1%AEP value (+20% as discussed in
Section 9.6) from either the Institute of Hydrology 124 method, FEH ReFH model, Wallingford
Procedure, Rational Method.



Time of Concentration data will be required if using the Wallingford Procedure or the Rational Method
to generate synthetic design flows. If required we will extract the time of concentration / critical duration
/ time to peak value from ReFH or, if not applicable, we will use the Bransby Williams method.



Rainfall Intensity Duration Frequency (IDF) data may be needed if using the Wallingford Procedure
or Rational Method to calculate runoff in which case we’ll use the data FEH DDF rainfall model.



SPRHOST will be required for IOH124 calculations and this will be extracted from the applicable sets
of catchment descriptors via the FEH online service and compare with the Flood Studies Report WRAP
mapping.

10.4

Data and information for sole use my the project team

As is to be expected, we have full access to the project database and thus all applicable drawings are available
to us and will be used as applicable, including, but by no means limited to: OHL route plan, pylon locations,
PPB, substations plans, indicative construction compound plans, indicative tunnel construction compounds
and drainage scheme, access and haul roads and bell mouth location plans. These drawings are being
continually updated and alerts sent throughout the project teams such that continual design changes, including
the forthcoming subsequent design freezes, will all be picked up.

11.

Summary

This FCA Method Statement has been issued with the purpose of presenting to key regulators (namely NRW,
IoACC and GCC) our proposed approach to undertaking the FCA for the National Grid North Wales Connection
Project. Throughout the method statement we have solicited confirmation of approaches being acceptable
and also request that in responding to this paper that clear and unambiguous advice is provided where
practicable.
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Glossary

AEP
CEMP
CSEC
DCO
DDF
EA
EIA
ES
FCA
FCERM-AG
FEH
FRMP
GCC
IOH124
IDF
IoACC
LDP
LFRMS
LLFA
NG
NPS
NRW
NSIP
NWCP
OHL
PEIR
PINS
PPB
Q1
Q2
Q3
Q4
RBD
RBMP
ReFH
SFCA
SMP
SoP
TAN
THH

Annual Exceedance Probability
Construction and Environmental Management Plan
Cable sealing end compounds
Development Consent Order
Depth Duration Frequency
Environment Agency
Environmental Impact Assessment
Environmental Assessment
Flood Consequence Assessment
Flood and Coastal Erosion Risk Management – Appraisal Guidance
Flood Estimation Handbook
Flood Risk Management Plan
Gwynedd County Council
Institute of Hydrology Report No. 124
Intensity Duration Frequency
Isle of Anglesey County Council
Local Development Plan
Local Flood Risk Management Strategy
Lead Local Flood Authority
National Grid
National Policy Statement
Natural Resources Wales
Nationally Significant Infrastructure Project
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PURPOSE AND SCOPE
This policy document defines National Grid’s declared target levels for flood defence / resilience that
should be applied to existing transmission substations, all new build electricity transmission
substations and at legacy substations subjected to an expansion or a major refurbishment
programme.
Its aim is to ensure that flood risk is a material consideration at all stages of National Grid’s capital
planning process.
It draws guidance from the following documents:
•
•
•
•

Communities and Local Government, Planning Policy Statement 25 (PPS25) - Development and
Flood Risk
Planning Policy Wales, Technical Advice Note 15 (TAN15) - Developments and Flood Risk
The Energy Network Association Engineering Technical Report (ENA ETR138) – Resilience to
Flooding of Grid and Primary Substations.
UK Climate Change Projections 2009 (UKCP09)

PART 1 – POLICY
1

GENERAL POLICY
As defined in PPS25, TAN15, and ETR138, National Grid needs to ensure that new and
existing sites (or key equipment located therein) meet declared flood resilience levels
defined within this document.
In doing so, ensuring the site is safe and operational during flooding events with no loss of
supply or risk to system stability.

2

FLOOD RISK ASSESMENTS
When looking to select a site for a new facility or during consultations with planning
authorities for works on existing sites, early consultation with both the local authority and the
Environment Agency is advised irrespective of whether planning permission is required. If
flood risk is raised as a concern, a detailed Flood Risk Assessment (FRA) shall be
undertaken to determine the level of risk. Failure to submit a FRA could result in a planning
application being delayed or refused planning permission due to lack of information.
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RESILIANCE LEVELS
If a risk is identified it shall be accurately assessed. If no other suitable location can be found
then this will be recorded and submitted as part of undertaking a Sequential Test (see
PPS25 Practice Guide).
The aim of the Sequential Test is to steer new development towards areas with the lowest
probability of flooding (Zone 1). Where this is not possible it must be demonstrated to both
the Local Planning Authority and the Environment Agency that there are no reasonably
available sites for the type of development proposed in a lower risk category. Only where
there are no reasonably available sites in Flood Zones 1 and 2, should sites within Flood
Zone 3 be considered.
National Grid infrastructure should be located in a Low Probability Zone 1 (risk less than
1:1000). Where this is not possible the infrastructure shall be located in a medium
probability Zone 2 (risk between 1:100 and 1:1000), and must be accompanied by a Flood
Risk Assessment to demonstrate how flood risks from all sources of flooding to the
development itself and flood risk to others will be managed. It will also be necessary to take
account of climate change and errors in data when establishing a flood height for any
mitigation measures.

3.1

New Sites
Target - 1:1000 flood resilience with suitable allowance for climate change;
•

River, surface water, ground water and sewers flooding climate change – refer to
PPS25 - 20% increased peak river flow or where unknown add 300mm (Environment
Agency standard practice)

•

Tidal flooding climate change – refer to PPS25

In addition to climate change add 300mm for errors in data if not already accounted for in
information provided.
3.2

Existing sites and extensions to existing sites resilience level
Target - 1:1000 flood resilience with suitable allowance for climate change;
•

River, surface water, ground water and sewers flooding - 20% increased peak river
flow or where unknown add 300mm (Environment Agency standard practice)

•

Tidal flooding risks for existing sites – Expansion beyond the boundary fence line tidal
risk sites refer to PPS25 where practicable or add 433mm (UKCP09) if no accurate
data can be obtained from the Environment Agency

•

Expansion within the boundary fence line tidal risk sites refer to PPS25 where
practicable or add 433mm (UKCP09) if no accurate data can be obtained from the
Environment Agency and base solution on Design Justification Report (TP146.2)

In addition to climate change add 300mm for errors in data if not already accounted for in
information provided.
In circumstances where the 1:1000 + Climate Change + 300mm is not practical due to cost
or engineering constraints a lower level of resilience will be acceptable with a minimum
standard of resilience to 1:200 + Climate Change + 300mm flooding.

Parameters which may permit a reduction in the target resilience include
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•

The projected lifespan of the site (< 10 years)

•

Engineering constraints on site mean mitigation option cannot be practically
accommodated

•

Flood defence wall not exceeding 2.4m high

•

The cost of the target resilience (1:1000 + CC + 300mm) exceeds the minimum
defence option (1:200 +CC + 300mm) by £1m or 50% which ever figure is the
greater amount

•

The site can be switched out safely at any time and not impact supplies

A suitable cost benefit analysis shall be carried out detailing and recording the decision
process.
3.3

Shared ownership sites and adjacent DNO / Generator sites
In accordance with ETR138 Appendix 6 the flood risk assessment and any necessary
mitigation works shall ensure the resilience of the site and security of supply.

3.4

Off site 3rd Party Flood Defences
Where a site is shown to be at risk from flooding but benefits from defences off site (e.g. EA
or local authority owned and maintained river or coastal defences) to the target resilience
level there may still be a risk from surface water which may require flood mitigation work this
will be established through the FRA.
Where the off site defence is to a lesser standard but above the minimum resilience level,
consideration may be given to improving the defence through either on site protection or
improving the off site protection.
Where the off site defence is to a lesser standard and below the minimum resilience level,
the site defence shall be improved through either on site protection or improving the off site
protection.
A suitable cost benefit analysis shall be carried out detailing and recording the decision
process.

4

FORMS AND RECORDS
Not applicable.

PART 2 - DEFINITIONS AND DOCUMENT HISTORY
5

DEFINITIONS
Not applicable.
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AMENDMENTS RECORD

Issue

Date

1

January
2011

7

IMPLEMENTATION

7.1

Audience Awareness

Summary of Changes /
Reasons

Audience

Asset Management, UK
Construction, Network
Operations, Alliances
7.2

Flood Mitigation Policy
PS(T)095 - Issue 1 - January 2011

Author(s)
Doug Dodds

New document

Asset Engineering

Approved By
(Inc. Job Title)
David Wright
Electricity Network
Investment
Manager

Purpose

Notification Method

Compliance (C) / Awareness (A)

Memo / letter / fax / e-mail / team
brief / other (specify)

C

E-mail

Training Target Date

Implementation Manager

N/A

N/A

Training Requirements
Training Needs
N/A / Informal / Workshop / Formal
Course

N/A
7.3

Compliance
Compliance will be ensured through the investment scheme process and internal audit.

7.4

Procedure Review Date
8 years from publication date.

PART 3 - GUIDANCE NOTES
8

REFERENCES
UKBP/TP 213 Substation flood risk assessment and flood risk monitoring
TGN(E) *** - Flood Mitigation Technical Guidance
PPS25 – Communities and Local Government, Planning Policy Statement – Development
and Flood Risk
ETR138 – Energy Network Association Engineering Technical Report – Resilience to
Flooding of Grid and Primary Substations
Planning Policy Wales, Technical Advice Note 15 (TAN15) - Developments and Flood Risk
UK Climate Change Projections 2009 (UKCP09)
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