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1.

1:2.

The prmaryApplicant has undertaken a tiered approach to selecting the most
suitable Sustainable Drainage System (SuDS) seheme—thatio manage the
Applicantispropesingfersurface water at the onshore substatienssubstation and
National Grid substatien-infrastructure site4s-an-. The proposed solution has been
informed by site specific testing of infiltration enlyrates. The key parameters of
~ design,-if-proved-practicable.The-secondary-SubS-scheme-that
presented within this Outline Operational Drainage Management Plan (OODMP)
have been agreed with the Lead Local Flood Authority (LLFA).

Based on this process, with the agreement of the LLFA, the Applicant is

2:3.

34.

prepesing—ishas selected a hybrid infiltration and attenuation design—+Fhe
Applicant-additionallypropeses for the onshore substations which will be taken

forward to the detalled design phase, and an attenuation only design for

completeness--the National Grid infrastructure.

The consideration of al-three-efthese-schemesthe SuDS solutions is in line with
the SuDS drainage hierarchy in Chapter 3 of the CIRIA SuDS Manual (2015),

and in line with Suffolk County Council’s (SE€S){as Lead-Local-Flood-Authority
{LLFA)}) SuDS drainage hierarchy.

East Suffolk Council also has two key policies (Policy SCLP9.5: Flood Risk; and
Policy SCLP9.6: Sustainable Drainage Systems.11) which relate to flood risk and
drainage. These have both been reviewed in the context of the Project and the
Project is compliant.

| | e cct : filat . ”

ive discl he e _

The Applicant has committed to not increasing flooding to the Projects’
infrastructure or to the village of Friston and is surpassing the design standards

requwed as per the CIRIA SuDS Manual (2015). Wrthm—tlms—@uﬁme—@pe#aﬁenal

All of the SuDS options proposed within this OODMP are conservative as the

Applicant adopts various pre-cautionary measures, as listed below:

e Factor of Safety of 10 applied to infiltration elements of the SuDS basin;

e A40% allowance for climate change;

Applicable to EastAnglia TWO Page vi
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6:7/.

+8.

A conservative infiltration rate derived from the lowest rates recorded during

the initial infiltration testing; and

Maximum permitted footprints of the operational infrastructure.

This planrOODMP also provides an overview of the management measures

required for surface water and foul water drainage arising from the operation of
the onshore substations and National Grid infrastructure.

a)

b)

The final surface water drainage design will follow the below stages:

Confirm the final infiltration rate for the si#eSuDS basins through

percolation-testing—TFhis-will-dictate-ifanfurther infiltration enly-scheme-is
viable:testing within the proposed SuDS basin locations at the time of

detailed design, and establish the ground water levels:

Confirm the pre-development greenfield Qsar runoff rate calculated
through detailed hydraulic modelling. This will become the maximum
design discharge rate to the Friston Watercourse for events up to and
including a 1 in 100 year (plus 40% to account for climate change) event,
and will not be exceeded post-development sheuldwhere discharge to the
Friston Watercourse beis required (see Appendix 2 for details of the
indicative connection to the Friston Watercourse);

Confirm the optimal SuDS basin(s) configuration, size, capacity and
location using the above data. Fhis—will-reflect-eitherThe location of the
SuDS basins will seek to maximise the infiltration rate,—er—rates where
practicable and reflect both the infiltration rate and the discharge rate to

the Friston Watercourse—sheu#d—a—hybnd—mﬁl%mﬁen—and—aﬁenuaﬂen

footprint-and-itsdetailed. An integrated approach to design;-tandscaping
regquirements; of the final SuDS basins will include optimising amenity,

biodiversity, water quality and the—eptimum—use—eflandwater quantity

benefits.

Applicable to EastAnglia TWO Page vii




Outline Operational Drainage Management Plan SCOTTISHPOWER

259 Mareh11™M June 2021 HENEVUABLES
Glossary of Acronyms

BS British Standards

BGS British Geological Survey

BMT British Maritime Technology

CCSs Construction Consolidation Site

CDA Critical Drainage Areas

CIRIA Construction Industry Research and Information

Association

DCO Development Consent Order

DMRB Design Manual for Roads and Bridges

EIA Environmental Impact Assessment

ESC East Suffolk Council

FRA Flood Risk Assessment

JBA Jeremy Benn Associates

LLFA Lead Local Flood Authority

LFRMS Local Flood Risk Management Strategy

NPPF National Planning Policy Framework

NPPG National Planning Practice Guidance

ODMP Operational Drainage Management Plan

OODMP Outline Operational Drainage Managment Plan

PPG Pollution Prevention Guidance

PFRA Preliminary Flood Risk Assessment

QsAr Mean Annual Flood

SCC Suffolk County Council

SFRA Strategic Flood Risk Assessment

SuDS Sustainable Drainage Systems

WDC Waveney District Council

WEFD Water Framework Directive
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Glossary of Terminology

Applicant

East Anglia TWO Limited

Construction consolidation sites

Compounds associated with the onshore works
which may include elements such as hard
standings, lay down and storage areas for
construction materials and equipment, areas for
vehicular parking, welfare facilities, wheel washing
facilities, workshop facilities and temporary fencing
or other means of enclosure.

Development area

The area comprising the onshore development area
and the offshore development area (described as
the ‘Order limits‘ within the Development Consent
Order).

East Anglia TWO project

The proposed project consisting of up to 75 wind
turbines, up to four offshore electrical platforms, up
to one construction, operation and maintenance
platform, inter-array cables, platform link cables, up
to one operational meteorological mast, up to two
offshore export cables, fibre optic cables, landfall
infrastructure, onshore cables and ducts, onshore
substation, and National Grid infrastructure.

National Grid infrastructure

A National Grid substation, cable sealing end
compounds, cable sealing end (with circuit breaker)
compound, underground cabling and National Grid
overhead line realignment works to facilitate
connection to the national electricity grid, all of
which will be consented as part of the proposed
East Anglia TWO project Development Consent
Order but will be National Grid owned assets.

National Grid overhead line realignment works

Works required to upgrade the existing electricity
pylons and overhead lines (including cable sealing
end compounds and cable sealing end (with circuit
breaker) compound) to transport electricity from the
National Grid substation to the national electricity
grid.

National Grid substation

The substation (including all of the electrical
equipment within it) necessary to connect the
electricity generated by the proposed East Anglia
TWO project to the national electricity grid which will
be owned by National Grid but is being consented
as part of the proposed East Anglia TWO project
Development Consent Order.

National Grid substation location

The proposed location of the National Grid
substation.

Onshore development area

The area in which the landfall, onshore cable
corridor, onshore substation, landscaping and
ecological mitigation areas, temporary construction
facilities (such as access roads and construction
consolidation sites), and the National Grid
infrastructure will be located.

Onshore substation

The East Anglia TWO substation and all of the
electrical equipment within the onshore substation
and connecting to the National Grid infrastructure.

Applicable to EastAnglia TWO
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Onshore substation location The proposed location of the onshore substation for
the proposed East Anglia TWO project.
Sustanable Drainage System A collection of water management practices and

measures that aim to align modern drainage
systems with natural water processes. This
includes, amongst other measures, infiltration and
attenuation.

QBar Mean annual flood, the value of the average annual
flood event recorded in a river.
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Overview

This Outline Operational Drainage Management Plan (OODMP) addresses
operational surface water and foul water drainage management matters; and
supports the Development Consent Order (DCO) application (the
ApphieatiorsApplication) for the East Anglia TWO project and-(the East-Angha

ONE-Nerth-project{the-ProjectsProject) submitted by East Anglia TWO Limited
(the Applicant).

Works to be undertaken include (amongst other things) the construction of an
onshore substation,—ene for the East-Angha—TAWO—-Project—{theProject);; an
onshore substation for the East Anglia ONE North Project; (subject to a separate
DCO application); National Grid infrastructure; associated landscaping; and
surface water management infrastructure. A separate OODMP has been
submitted for the East Anglia ONE North project that contains the same
information as this OODMP, as both contain the maximum development scenario
and are therefore applicable to both the Project and the East Anglia ONE North
project. Given the integrated design of the surface water infrastructure required
for the Project and the East Anglia ONE North project, the onshore substations
for both projects are considered together (as ‘onshore substations’) within this
OODMP unless otherwise stated.

Requirement 41 of the draft DCO (document updated-at-Deadline-8,-document

reference 3.1) requires an Operational Drainage Management Plan (ODMP) in
respect of the above works to be submitted to, and approved by; the relevant
planning authority; in consultation with Suffolk County Council (SCC) (as Lead
Local Flood Authority (LLEA)) and the Environment Agency-and-which. The final

ODMP must be in line with this OODMP.

Applicable to EastAnglia TWO Page 1
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1.2 Purpose

6-4.

+5.

This OODMP presents an overview of the information to be presented within the
final ODMP, including:

e Operational surface water management: Information on the SuDS measures
to be adopted for potential infiltration, attenuation, treatment and conveying
of surface water from the onshore substations and National Grid
infrastructure; and

e Operational foul water management: information on wastewater arising from
the onshore substations and National Grid infrastructure.

Parameters such as the storage volumes, runoff rates and proposed discharge
rates quoted in this OODMP relate to the current design envelope of the
ProjeetsProject and will be subject to review during the detailed design of the
Projeets-Project which will seek reductions in infrastructure footprints in line with
the Substations Design Principles Statement (document reference ExA.AS-

4.D08.V3).

1.3 Basis of Design

86.

The pnmaFySuDS—seJHHen-bemg—p;epesed-by—theApphcant 4s—anhas undertaken

infiltration enly
thls—te—lee—a—wable—selunen—ter—the—testlnq at the proposed SuDS basin Iocatlons
serving the onshore substationsubstations and National Grid substation
leecations—Asinfrastructure to inform the wability-efaroutline SuDS design. Initial
infiltration enly-secheme-is-yet-to-be-determinedtesting undertaken in April 2021
(AS-121) have been superseded by more comprehensive infiltration testing
undertaken in May 2021 (document reference ExA.AS-2.D11.5.V5)). The results
of the infiltration testing have ruled out an infiltration only solution for both the
onshore substations and National Grid infrastructure SuDS basins. Following the

drainage hierarchy, the Applicant is-additionally-propesinghas therefore adopted
a hybrid infiltration and attenuation sehemesystem for the onshore substations

Applicable to EastAnglia TWO Page 2
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and an attenuation only seheme-forcompleteness.solution for the National Grid

infrastructure respectively, as agreed with the LLFA. Further details of the
modelling to support these options are presented in section 6 and section 7 of
this OODMP.

9.7. The final surface water drainage design will follow the below stages_during the
detailed design of the Project:

a) Confirm the final infiltration raterates for the siteSuDS basins through

percolation—testing—andfurther infiltration testing within the proposed
SuDS basin locations and establish the ground water levels—Fhis—will

dictate--an-infiltration-only-scheme-is-viable;

b) Confirm the pre-development greenfield Qsar runoff rate calculated
through detailed hydraulic modelling. This will become the maximum
design discharge rate to the Friston Watercourse for events up to and
including a 1 in 100 year (plus 40% to account for climate change) event,
and will not be exceeded post-development should discharge to the
Friston Watercourse be required (see Appendix 2 for indicative
connection to the Friston Watercourse); and

e——=Confirm the optimal SuDS basin(s) configuration, size, capacity and
location using the above data. FhisThe location of the SuDS basins will
reflect—eitherseek to maximise the infiltration rate.—er—rates where
practicable and reflect both the infiltration rate and the discharge rate to

the Friston Watercourse—sheuld—a—hybrid—infiltration—and—attenuation
seheme-be-adopted-During-this-SubS-. An integrated approach to design
stage,—additionalfactorsof the final SuDS basins will be—taken—inte
accountsuch-asrevisions-to-the substationinfrastructure footprint
optimising amenity, biodiversity, water guality and its—detalled-design;
landscaping requirements; and the optimum use of land.

Applicable to EastAnglia TWO Page 3
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106.8. This section sets out the relevant legislation and guidance that have informed the
development of this OODMP.

2.1 Legislation

2.1.1 Flood and Water Management Act (2010)

11.9. Under the Flood and Water Management Act (2010), Lead‘LecalFlood
Autherities{LLFAS} are responsible for managing the risk of flooding from surface
water, groundwater and ordinary watercourses. Suffolk—County—Council
{SEE)SCC is the LLFA covering the onshore development area and they are
required to deliver a strategy for local flood risk management in their area, to
investigate flooding and to maintain a register of flood risk assets.

2.1.2 The Electricity Safety, Quality Continuity Regulations 2002

12.10. Regulation 3(4) places obligations on generators and distributors of electricity to,
as far as reasonably practicable, prevent enclosed spaces from being
contaminated with fluids (including water) which may cause danger.
Environments that would be caught by this regulation include customers’
premises (e.g. basements or stairwells), and generators’ and distributors’ own
premises (e.g. substations or cable basements).

2.2 Planning Policy

2.2.1 National Policy Statements

13.11. Overarching National Policy Statement EN-1 section 5.7 ‘Flood Risk’ has been
followed.

2.2.2 National Planning Policy Framework
14-12. The following National Planning Policies have been followed:

¢ National Planning Policy Framework (NPPF); and

¢ National Planning Practice Guidance (NPPG) for Flood Risk and Coastal
Change.

2.2.3 East Suffolk Council Policy

15.13. The EastSufielk-Councl{ESC) Suffolk Coastal Local Plan (which was adopted
in September 2020) includes two key policies in relation to flood risk and
drainage as follows:

a. Policy SCLP9.5: Flood Risk; and

Applicable to EastAnglia TWO Page 2
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b. Policy SCLP9.6: Sustainable Drainage Systems.11.

16.14. Both of the above policies were reviewed in the context of the Project. The

224

onshore substation and National Grid infrastructure locations are within Flood
Zone 1, which the Environment Agency classifies as land being at low risk of
flooding, having a less than 1 in 1,000 annual probability of river or sea flooding.
However, as the site is greater than 1 hectare, and partly within an area that
could be affected by surface water conveyance routes, a Flood Risk
Assessment (FRA) is still required. The production of the FRA was in
accordance with Policy SCLP9.5, whereby there is a requirement to carry out a
FRA, specifically meeting the requirements of the Flood Risk National Planning
Policy Guidance (and any successor).

Preliminary Flood Risk Assessments

17.15. A Preliminary Flood Risk Assessment (PFRA) for Suffolk was produced by SCC

18:16.

2.25

in June 2011. It was subsequently updated in December 2017.

The PFRA provides a high-level overview of the potential risk of flooding from
local sources and identifies areas at flood risk which may require more detailed
studies. PFRASs are used to identify areas that are at risk of significant flooding.
The PFRA is used to inform the Local Flood Risk Management Strategy
(LFRMS).

Strategic Flood Risk Assessments

19.17. Waveney District Council (WDC) and Suffolk Coastal District Council (SCDC)

(now merged to form ESC) jointly commissioned a Level 1 Strategic Flood Risk
Assessment (SFRA) in 2008. This was subsequently updated in 2018 (WDC
and SCDC 2018).

20-18. A review of information contained within the Level 1 SFRA has been carried out

to inform the understanding of flood risk issues within the onshore development
area. This can be found in Appendix 20.3 Flood Risk Assessment (APP-496).

21.19. A Level 2 SFRA was prepared on behalf of WDC and SCDC and published in

June 2018. The purpose of the Level 2 assessment is to analyse the level of
flood risk associated with allocated development sites within their study area, in
accordance with the NPPF and the NPPG.

22.20. Five allocated development sites were identified for assessment in the Level 2

SFRA. These sites were allocated during the ongoing formulation of the WDC
Local Plan and are all located in the Lowestoft area. As none of the five allocated
development sites are within the onshore development area, the Level 2 SFRA
was not considered further by the Applicant (section 20.3.5 of Appendix 20.3
Flood Risk Assessment (APP-496)).

Applicable to EastAnglia TWO Page 3
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2.2.6

Suffolk Flood Risk Management Strategy

23-21. SCC’s Flood Risk Management Strategy (FRMS) was published in 2016 and it

outlines the aims and objectives of SCC as the LLFA and provides their policies
based on these aims.

24-22. Critical Drainage Areas (CDAs) are those that fall within Flood Zone 1 that

experience critical drainage problems as notified by the Environment Agency?.

25.23. The Town and Country Planning (Development Management Procedure)

26:24.

2.26.1

2425,

(England) Order 2015 provides that in granting permission for development,
other than minor development, which is to be carried out on land in area within
Flood Zone 1 which has critical drainage problems and which has been notified
to the local planning authority by the Environment Agency, the local planning
authority must consult the Environment Agency.

Consideration of CDAs is therefore necessary to inform key flood risk priorities.
The FRMS indicates that local authorities should identify CDAs within their
SFRA. The Level 1 SFRA (WDC and SCDC 2018) indicated that SCDC and
WDC has no defined CDAs.

Appendix A — Sustainable Drainage Systems (SuDS)

SCC’s FRMS Appendix A — Sustainable Drainage Systems (SuDS) A Local
Design Guide, was published in May 2018. It sets out the guidelines for planning
applications for all major developments, including the need for a site-specific
drainage strategy.

26. It is noted that the Projects are Nationally Significant Infrastructure Projects and

29:27.

require DCOs rather than planning permission.

SCC’s FRMS Appendix A — Sustainable Drainage Systems (SuDS) A Local
Design Guide summarises the local guidelines for Suffolk and sets out in
Section 5 the Suffolk Design Principles, specifically noting that SuDS should:

¢ Not increase flood risk off site (in all events up to the 1 in 100 year return
period);

e Provide adequate standards of flood protection on site - in most cases no
flooding inside buildings in events up to a 1 in 100 year return period and
no flooding in other areas (apart from designated flood paths / storage
areas) in events up to 1 in 30 year return period;

e Take account of the construction, operation and maintenance
requirements of both surface and subsurface components, allowing for any

! https://www.gov.uk/guidance/flood-risk-assessment-in-flood-zone-1-and-critical-drainage-areas
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personnel, vehicle or machinery access required to undertake this work;
and

e Make allowances for climate change for all return periods.

30-28. The Suffolk Design Principles also set out requirements related to discharge

rates, volume control and climate change allowances.

31.29. The Suffolk Design Principles advise that the drainage system for a site be

2.3

designed for a 20% increase in rainfall as a result of climate change and that
during the design a sensitivity check should be carried out for a 40% increase
in rainfall to assess wider flood risk. However, SCC has requested that the
Applicant design a SuDS which accounts for a 40% increase in rainfall as a
result of climate change, therefore 40% has been applied throughout this
OODMP. Further discussion on how elements of the Suffolk Design Principles
will be incorporated into the final Projects drainage designs are discussed
further in section 4.

Guidance

2.3.1 British Standards
32.30. The following British Standards have informed the outline SuDS design for the

onshore substations and National Grid infrastructure:

e Drain and sewer systems outside buildings (British Standard EN 752:2017);
e Separator systems for light liquids (British Standard EN 858 1:2002) and

e Gravity drainage systems inside building (British Standard EN 12056
3:2000).

2.3.2 Construction Industry Research and Information Association
33.31.The following guidance from the Construction Industry Research and

Information Association (CIRIA) has informed the outline SuDS design for the
onshore substations and National Grid infrastructure:

e CIRIA C753 SuDS Manual (Dec 2015); and
e CIRIA C762 Environmental Good Practice on Site (4" Edition 2016).

2.3.3 Design Manual for Roads and Bridges
34-32. The following guidance from the Design Manual for Roads & Bridges (DMRB)

has informed the outline SuDS design for the onshore substations and National
Grid infrastructure:

Applicable to EastAnglia TWO Page 5
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e DMRB: Vol 4 Section 2 Part 7 HA 107/04 Design of Outfall and Culvert
Details; and

e DMRB: Vol 4 Section 2 Part 1 HA 106/04 Drainage of Runoff from Natural
Catchments.

2.3.4 Environment Agency Guidance

35.33. The following Environment Agency guidance notes and documents? have
informed the outline SuDS design for the onshore substations and National Grid
infrastructure:

e Pollution Prevention Guidance (PPG) 1 General Guide to the Prevention of
Water Pollution;

e PPG3 Use and Design of Oil Separators in Surface Water Systems;
e PPGA4 Disposal of Sewage where no Mains Drainage is Available; and
e PPG5 Works in, or liable to affect Watercourses.

2 These publications were all withdrawn in 2015, however still provide useful information to ensure best
practice is achieved.

Applicable to EastAnglia TWO Page 6
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3.1 Overview

36-34. This section presents an overview of the existing conditions in and around the
onshore substations and National Grid infrastructure |locations. In establishing
the baseline, existing infiltration rates and greenfield runoff rates can be
identified which will allow the final onshore substations and National Grid
infrastructure designs to be optimised in order to avoid exceedance of the

existing runoff rate.

3.2 Methodology for Establishing Existing Conditions
37.35. This OODMP has been informed by documentation existing at the time of
production. During the detailed design the final ODMP will be informed by any
rewnewly published documentation and will include details of how the existing

conditions are established.

38-36. The data sources used to inform the water resources and flood risk baseline as
per Chapter 20 Water Resources and Flood Risk (APP-068) and Appendix
20.3 Flood Risk Assessment (APP-496) are outlined in Table 3.1.

Table 3.1 Data Sources

Data ‘ Year | Coverage | Confidence
Environment Agency’s Flood Map for Planning 2018 Nationwide High
Environment Agency’s Risk of Flooding from Surface Water | 2018 Nationwide Medium
Environment Agency’s Risk of Flooding from Rivers and Sea | 2018 Nationwide High
Environment Agency’s Catchment Data Explorer for Water 2017 Nationwide High
Framework Directive (WFD) River Basin Districts
Management Catchments, Operational Catchments and
WFD water bodies
Environment Agency fisheries survey data 2017 Local High
Environment Agency Product 4 Detailed Flood Risk 2017 Local High
Assessment Map for Knodishall and Thorpeness
Environment Agency groundwater and surface water 2018 Local High
abstractions data
Environment Agency priority species data 2018 Local High
Suffolk County Council River and Sea Flood Risk and 2018 Local High
Incident Map
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Data Year Coverage Confidence
Suffolk County Council Surface Water Flood Risk and 2018 Local High
Incident Map
BMT (2020) Friston Surface Water Study — Technical 2020 Local High
Report?
39.37. The Applicant has also adopted the Environment Agency’s surface water flood

Table 3.2 Summary of Environment Agency Flood Risk Definitions

risk definitions for reference in this report. These are summarised in Table 3.2.

Probability of Surface | Return Periods

Water Flooding

Very low Land with less than 1 in 1,000 annual probability of surface water flooding
(<0.1%).
Low Land with between 1 in 1,000 and 1 in 100 annual probability of surface
water flooding (0.1% - 1%).
Medium Land with between 1 in 100 and 1 in 30 annual probability of surface
water flooding (1% - 3.3%).
High Land with greater than 1 in 30 annual probability of surface water flooding
(>3.3%).
3.3 Existing Land Use
40.38. The onshore substations and National Grid infrastructure would be located on
agricultural land of Grade 2 (very good) and Grade 3 (good to moderate) quality.
This is shown in Figure 21.3 (APP-270) and included in this document as
Figure 1 (Appendix 1). Further details on existing land use is presented in
Chapter 21 Land Use (APP-069).
3.4 Hydrological Catchment(s)
41.39. The Level 1 SFRA (WDC and SCDC 2018) focussed on fluvial flood risk in a

number of key catchments. The onshore substations and National Grid
infrastructure are primarily located in the Friston Watercourse catchment, a
tributary of the River Alde. The Level 1 SFRA does not cover this watercourse
specifically and therefore information on the flood risk from the Friston
Watercourse has been based on historic anecdotal information provided by the

3 A report commissioned by SCC to determine surface flood water risk to the village of Friston following flooding
events in 2019
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local community. The Friston Watercourse is designated as Main River by the
Environment Agency south of Church Road.

42.40. A small area of the National Grid infrastructure, associated with modifications to
the existing overhead lines, are partially located within the Hundred River
catchment. The Level 1 SFRA notes that the Hundred River is a coastal draining
river which flows through the low-lying Beachfarm Marshland before entering
the sea. However, the flood extent within the Level 1 SFRA also confirms that
the National Grid infrastructure is located within Flood Zone 1 along with the
onshore substations (Figure 20.2 (APP-266) included in this document as
Figure 2 (Appendix 1)). Therefore, the onshore substations and National Grid
infrastructure are at low risk of flooding from fluvial sources.

43.41. The final ODMP will include a topographic survey which validates the existing
conditions.

3.5 Existing Ground Conditions

4442 . The onshore substations and National Grid infrastructure locations are
underlain by a Principal Aquifer in the Chalk bedrock (Figure 18.4 (APP-255),
included in this document as Figure 3 (Appendix 1)). The onshore substations
and National Grid infrastructure are also underlain by Secondary (A, B and
undifferentiated) aquifers in the superficial crag deposits, as reported in section
20.4.3.5 of Appendix 20.3 Flood Risk Assessment (APP-496).

45.43. The Level 1 SFRA (WDC and SCDC 2018) indicated that groundwater flooding
is most likely to occur in low-lying areas which are underlain by permeable rock
(aquifers), particularly after periods of sustained rainfall.

46:44. The Level 1 SFRA notes that the British Geological Survey (BGS) Susceptibility
to Groundwater Flooding map shows the vast majority of the SFRA study area
has a designation of “Limited potential for groundwater flooding to occur”, except
in some concentrated areas surrounding the watercourses where the
designation given is “Potential for groundwater flooding to occur at surface”.

47.45.There are five unlicensed (private) abstractions known to the Environment
Agency close to (but outside) the onshore development area and a further three
observation boreholes in the area (which may also be used for abstraction)
(Figure 18.4 (APP-255)), included in this document as Figure 3 (Appendix 1)).
All but one of the unlicensed abstraction points appear to be related to non-
industrial abstractions, therefore any abstraction is likely to have minimal impact
on local groundwater resources and therefore minimal effect on the risk of
flooding from groundwater sources.

48.46. Given the above, the onshore substations and National Grid infrastructure are
considered to be at low risk of flooding from groundwater sources.
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49.47. The final ODMP will be produced to include details of ground investigations
which validates the existing conditions.

3.6 Background to Historic Flooding

50.48. The onshore substations and National Grid infrastructure are located within
Flood Zone 1, at low risk from fluvial or tidal sources. There has been no history
of flooding from these sources identified as part of the FRA for the onshore
substations and National Grid infrastructure (Appendix 20.3 Flood Risk
Assessment (APP-496)); however, this does not mean that flooding has not
occurred in the past.

51:49. As the onshore substation and National Grid infrastructure are located within
Flood Zone 1, which the Environment Agency classifies as land being at low risk
of flooding, a sequential test is not required, as per the UK Government
guidance on the sequential test for Applicant (UK Government, 2012, updated
2017). Furthermore, any other potential sources of flood risk will be managed
through the adoption of mitigation measures to ensure there is no risk to the

Project, or resulting from the Project following development.

52.50. The National Grid substation, National Grid Construction Consolidation Site
(CCS), cable sealing end compounds and permanent substation operational
access road are located in an area with varying risk of surface water flooding.
The northern and western boundary around the National Grid substation,
including the cable sealing end compounds, and part of the footprint of the
National Grid substation, includes areas at both high risk of surface water
flooding (i.e. greater than 1 in 30 annual probability of surface water flooding)
and medium risk of surface water flooding (i.e. between 1 in 100 and 1 in 30
annual probability of surface water flooding). This flood risk is associated with
the drainage of surface water from the north in proximity to Little Moor Farm.

53.51. The onshore substations and onshore substations CCS are located in areas
primarily at very low risk of surface water flooding (i.e. land with less than 1 in
1,000 annual probability of surface water flooding).

54.52. As part of the onshore substations and National Grid infrastructure a permanent
substation operational access road will be built, to serve the onshore
substations and National Grid infrastructure. In addition, permanent access
tracks to the cable sealing end compounds will be built to the north of the
National Grid substation. Parts of the substation operational access road are
likely to cross areas at both high risk of surface water flooding (i.e. greater than
1 in 30 annual probability of surface water flooding) and medium risk of surface
water flooding (i.e. between 1 in 100 and 1 in 30 annual probability of surface
water flooding) (Figure 20.3.3 of Appendix 20.3 Flood Risk Assessment
(APP-496), included in this document as Figure 4 (Appendix 1)).
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55.53. Flood incident records as recorded by the LLFA (received by the Applicant in
July 2018) are reported as having a low priority and are generally located along
the B1121 Saxmundham Road (section 20.4.3.6 of Appendix 20.3 Flood Risk
Assessment (APP-496)).

56.54. Subsequent information received from the LLFA (19" November 2019) has
indicated that more recent surface water flooding events (occurring in October
2019) has affected the area around Friston.

57.55. There is a known (variable) risk associated with surface water flooding in
proximity to the onshore substation and National Grid infrastructure.

3.6.1 Historic Rainfall and Flooding Events
3.6.1.1 Onshore Substations and National Grid Substation

58.56. The Product 4 data package (Annex 1 of Appendix 20.3 Flood Risk
Assessment) obtained from the Environment Agency does not indicate any
records of flooding in the location of the onshore substations or the National
Grid infrastructure. The Environment Agency indicate, in their Product 4 data
package, that although there are no records of flooding, this does not mean that
it has not been subject to flooding, only that no flooding has been reported to
them in this location.

59.57. Information contained within the Level 1 SFRA (WDC and SCDC, 2018) does
not show historic flooding to have affected the onshore substation or the
National Grid infrastructure location.

60:58. Within the Level 1 SFRA flood incidents related to foul or surface sewers,
groundwater, highways drainage, surface water and other sources were
identified. A review of the Level 1 SFRA indicates reports of highway drainage
issues in the vicinity of Friston; however, this is outside the area identified for
the onshore substation and National Grid infrastructure.

3.6.1.2 Friston

61.59. SCC appointed BMT in 2019 to undertake an assessment of surface water flood
risk in Friston, Suffolk following flooding events (BMT, 2020). BMT produced a
hydraulic model* with the purpose of assessing both the current and potential
future flood risk from surface water including the impact of climate change.

4 The Applicant notes that the outputs from the proposed hydraulic model may differ from the Friston
Surface Water Study Technical Report (BMT, 2020) as it will be based on site investigation information
which will be focused on the substation area and contributing catchments and used to inform the
development of the detailed design. The Friston Surface Water Study Technical Report (BMT, 2020)
focuses on the local surface water flood risk to the village of Friston.
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62.60. The Friston Surface Water Study Technical Report produced by BMT (2020)
notes that the village of Friston has a well-documented history of surface water
flooding through anecdotal evidence as well as reported incidents, the most
recent significant event occurring in October 2019. On 6™ October 2019, a storm
event triggered large amounts of surface water runoff from both the upstream
catchment through Friston, as well as from surrounding fields which drain
toward the village centre and the Friston River which flows North-South, in and
out of culvert along Low Road, Friston.

63.61. The observed event was well documented, with significant flow observed
running along Grove Road, Aldeburgh Road, Saxmundham Road and Low
Road.

64.62. The model was informed by rainfall data which was supplied from the
Thorpeness rainfall gauge which is 5km from Friston.

3.6.1.3 Return Period of October 2019 Event

65.63. The modelling carried out by BMT, on behalf of SCC, was assessed against a
number of theoretical return period rainfall events and for a variety of different
storm durations. The modelling report by BMT (BMT, 2020) does not appear to
have carried out a detailed rainfall analysis or provided a conclusion on the
return period for the October 2019 rainfall event.

66-64. SCC indicated via email (25" September 2020) that the return period for this
rainfall event was equivalent to approximately a 1 in 40-year event. Rainfall
information or data related to this event, where available, will be reviewed further
during the detailed drainage design to understand potential implications for the
onshore substation and National Grid infrastructure.

67-65. No other flooding events with accompanying rainfall data have been identified
to understand the significance of key return period events in the area.

3.6.1.4 Applicant’s Analysis of Results Data in the Friston Surface Water Study
Technical Report

68.66. The Applicant reviewed the Friston Surface Water Study Technical Report
(BMT, 2020) upon publication.

69.67. Following ISH 11, the Applicant analysed the modelling results, which were
carried out in the Tuflow specialist modelling software, by assessing the
maximum water depths and velocities at 17 key node points, as shown in Plate
3.1.
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Plate 3.1 Node Location Points Used to Collate the Data in Table 3-.3 and Table 3-.4

O Data Nodes
|:| Proposed Substations
|:] Redline Site Boundary

#6-68. The outputs of the assessment of these 17 nodes can be seen in Table 3.3 and
Table 3.4. Table 3.3 presents information on maximum water depths and Table
3.4 shows data on the maximum velocities, both during a 6 hour storm duration.

Table 3.3 Maximum Water Depths (m) for Baseline Rainfall Events (6 Hour Storm Duration
Node Syr 30yr 100yr 100yr 1,000yr
ID (central (upper

climate climate

change change
allowance) | allowance)

1 0.007 0.010 0.011 0.016 0.020 0.023 0.029
2 0.022 0.031 0.034 0.044 0.050 0.057 0.070
3 0.107 0.115 0.118 0.128 0.136 0.144 0.156
4 0.172 0.180 0.183 0.192 0.199 0.205 0.217
5 0.021 0.028 0.030 0.039 0.045 0.051 0.060
6 0.003 0.005 0.006 0.010 0.013 0.016 0.022
7 0.020 0.027 0.030 0.037 0.043 0.048 0.056
8 0.023 0.030 0.033 0.042 0.048 0.055 0.065
9 0.011 0.017 0.019 0.025 0.030 0.034 0.041
10 0.000 0.002 0.003 0.006 0.010 0.014 0.021
11 0.004 0.008 0.010 0.015 0.019 0.023 0.030
12 0.015 0.023 0.026 0.033 0.038 0.043 0.050
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H0[0)%¢ 100yr

(central (upper

climate climate

change change

allowance) | allowance)
13 0.014 0.026 0.029 0.037 0.042 0.047 0.086
14 0.010 0.024 0.027 0.037 0.045 0.051 0.083
15 0.140 0.149 0.151 0.159 0.165 0.170 0.200
16 0.017 0.020 0.021 0.024 0.025 0.027 0.081
17 0.000 0.000 0.000 0.000 0.000 0.000 0.017

Table 3.4 Maximum Velocities (m/s) for Baseline Rainfall Events

H0[0)%¢ 100yr

(central (upper

climate climate

change change

allowance) | allowance)
1 0.122 0.152 0.160 0.191 0.215 0.234 0.265
2 0.030 0.054 0.064 0.101 0.129 0.157 0.211
3 0.037 0.035 0.036 0.035 0.036 0.041 0.066
4 0.017 0.018 0.018 0.028 0.038 0.051 0.076
5 0.112 0.149 0.161 0.201 0.232 0.260 0.302
6 0.078 0.126 0.141 0.191 0.227 0.264 0.334
7 0.136 0.182 0.195 0.237 0.267 0.293 0.330
8 0.034 0.060 0.068 0.101 0.121 0.137 0.163
9 0.192 0.245 0.265 0.312 0.347 0.376 0.417
10 0.023 0.056 0.069 0.099 0.119 0.139 0.170
11 0.091 0.138 0.150 0.194 0.224 0.252 0.292
12 0.089 0.104 0.109 0.132 0.153 0.172 0.204
13 0.031 0.029 0.034 0.034 0.043 0.063 0.238
14 0.022 0.086 0.100 0.150 0.182 0.208 0.342
15 0.027 0.027 0.027 0.027 0.031 0.040 0.084
16 0.055 0.056 0.057 0.057 0.056 0.056 0.379
17 0.021 0.023 0.023 0.024 0.026 0.026 0.447
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#4.69. The results shown in Table 3.3 and Table 3.4 have confirmed the Applicant’s
analysis in Section 3; that although there is a surface water conveyance route
through the National Grid substation location (see Figure 4 of Appendix 1),
there is no flood hazard risk.

#2.70. To demonstrate this, the Applicant refers to Flood Risk Assessment Guidance
for New Development Phase 2 Framework and Guidance for Assessing and
Managing Flood Risk for New Development — Full Documentation and Tools
R&D Technical Report FD2320/TR2 — Flood Risk to People, published by
DEFRA and the Environment Agency as part of their Flood and Coastal Defence
R&D Programme (October 2005). Within this report a Velocity, Depth and Flood
Hazard Matrix is presented which takes into account the depth and velocity of
surface water conveyance routes to derive a flood hazard rating (see Plate 3.2).

#3-71. The outputs of the Flood Risk to People report indicate that flood depths below
0.25 m and velocities below 0.5 m/s are considered ‘very low hazard’.

Plate 3.2 Velocity, Depth and Flood Hazard Matrix (DEFRA, 2006)

Velocity Depth of flooding (m) Key:
(m's) | pos | 040 | 020 | 030 | 040 | 050 | 060 | 080 | 100 | 150 2.50 Danger for some
0.00 Danger for most
0.10 -Danger for all
0.25
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
450
5.00
Flood Hazard Colour | Hazard to People Classification
Rating (HR) Code
Less than 0.75 Very low hazard - Caution
0.75t0 1.25 Danger for some — includes children, the elderly and the infirm
1.251t02.0 Danger for most — includes the general public
More than 2.0 - Danger for all — includes the emergency services

#4-72. When looking at Plate 3.2 and taking into account the maximum depths and
velocities shown in Table 3.3 and Table 3.4, it can be concluded that the flood
risk at the onshore substation and National Grid substation locations is <0.75
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which is classed as a ‘very low hazard’, as per the DEFRA / Environment
Agency (2006) Velocity, Depth and Flood Hazard Matrix.

#5.73. Table 3.5 uses the below formula provided by DEFRA / Environment Agency

(2006):
Depth x (Velocity + Velocity Coefficient) + Debris Factor = Flood Hazard Rating
e The Velocity Coefficient is a fixed value of 0.5.

e The Debris Factor is O for all land uses with a flood depth of Om - 0.25m-.

#6-74. Table 3.5 summarises the hazard rating for all 17 node points for key return

period events. 5 year and 20 year return periods have not been included as they
are smaller events than those utilised for surface water flood risk mapping. The
two scenarios for 1 in 100 year with climate change allowance are not included
as the Applicant is looking to ascertain the current baseline flood risk.

Table 3.5 Summary of Maximum Depths (m) and Velocities (m/s) in relation to the Flood Hazard

Matrix (DEFRA / Environment Agenc

, 2006)

30yr 30yr i0[0)%¢ i0[0)%¢ 1,000yr | 1,000yr

velocity | hazard velocity | hazard velocity | hazard

(m/s) (m/s) (m/s)
1 0.011 0.160 0.007 0.016 0.191 0.011 0.029 0.265 0.022
2 0.034 0.064 0.019 0.044 0.101 0.026 0.070 0.211 0.050
3 0.118 0.036 0.063 0.128 0.035 0.068 0.156 0.066 0.088
4 0.183 0.018 0.095 0.192 0.028 0.101 0.217 0.076 0.125
5 0.030 0.161 0.020 0.039 0.201 0.027 0.060 0.302 0.048
6 0.006 0.141 0.004 0.010 0.191 0.007 0.022 0.334 0.018
7 0.030 0.195 0.021 0.037 0.237 0.027 0.056 0.330 0.046
8 0.033 0.068 0.019 0.042 0.101 0.025 0.065 0.163 0.043
9 0.019 0.265 0.015 0.025 0.312 0.020 0.041 0.417 0.038
10 0.003 0.069 0.002 0.006 0.099 0.004 0.021 0.170 0.014
11 0.010 0.150 0.007 0.015 0.194 0.010 0.030 0.292 0.024
12 0.026 0.109 0.016 0.033 0.132 0.021 0.050 0.204 0.035
13 0.029 0.034 0.015 0.037 0.034 0.020 0.086 0.238 0.063
14 0.027 0.100 0.016 0.037 0.150 0.024 0.083 0.342 0.070
15 0.151 0.027 0.080 0.159 0.027 0.084 0.200 0.084 0.117
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30yr 30yr H0[0)%¢ i0[0)%¢ 1,000yr | 1,000yr
velocity | hazard velocity | hazard velocity | hazard

(m/s) (m/s) (m/s)

16

0.021 0.057 0.012 0.024 0.057 0.013 0.081 0.379 0.071

17

0.000 0.023 0.000 0.000 0.024 0.000 0.017 0.447 0.016

Av.

0.043 0.099 0.024 0.050 0.124 0.029 0.076 0.254 0.052

##75. Table 3.5 shows that the average (av.) 30 year, 100 year and 1,000 year

hazards are 0.024, 0.029 and 0.052, respectively. All of these average values
are towards the lower end of the threshold for the hazard rating that is deemed
to be ‘very low hazard’ (i.e. any values less than 0.75). The greatest hazard
rating value within the site is 0.125, which is still well below the threshold value.
Therefore, even during a 1 in 1,000 year event, there is no flood hazard risk to
the onshore substation and National Grid substation locations.

#8-76.The Applicant notes that the data from the Friston Surface Water Study

Technical Report (BMT, 2020) confirms the current understanding of the
potential flood risk to the site and does not change any of the material outputs
within this OODMP. The above assessment supports the previous conclusions
made by the Applicant around the baseline conditions and it can be concluded
that there is no flood hazard risk.

3.7 Existing Hydrological and Hydrogeological Context
79.77. Regionally, the principal groundwater body underlying the onshore development

area is the Waveney and East Suffolk Chalk and Crag. WFD classification data
(Environment Agency, 2016) demonstrate that groundwater is under pressure
from abstractions of groundwater and connected surface waters for arable
agricultural uses, and from diffuse source pollution from livestock farming.
Saline intrusion is not considered to be an issue, as adverse effects on
groundwater-dependent terrestrial ecosystems and surface water bodies are
not reported.

3.7.1 Existing Friston Catchment
80.78. The Friston Surface Water Study Technical Report (BMT, 2020) notes that the

upper reaches of the Friston catchment consist of mainly arable land, with a
number of large fields constituting most of the land cover. It also notes that the
Friston River drains a catchment area of approximately 11km? to the southeast
of Saxmundham via an open channel which is culverted in parts before flowing
in open channel to its confluence with the tidal River Alde.
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81.79. The upstream catchment collects surface water flow before draining into a box

3.7.2

culvert which runs along the majority of Low Road (Figure 1-3 of BMT (2020)).
Roughly two thirds of the way along Low Road, the watercourse re-emerges
into an open channel which is subject to extensive vegetation growth.
Downstream of Friston village, adjacent to a pig farm is a flood storage area and
downstream of this the channel widens and becomes much flatter with shallower
gradients leading to the confluence with the River Alde.

Existing Ground Conditions

82.80. The existing ground conditions at the onshore substations and National Grid

infrastructure location are described in section 3.5 and are located within an
area shown as having a “limited potential for groundwater flooding to occur”
(WDC and SCDC, 2018). This is supported by section 2.2.2 of the BMT (2020)
report which notes that soil types present in the upper catchment are very
permeable, with many perforated pipes used to drain the soils, all of which
contribute flow to the field drainage ditches and feed the lower catchment. The
superficial geology is glacial till and eroded fluvial deposits. The Friston Surface
Water Study Technical Report (BMT, 2020) also notes that the upper catchment
is predominately made up of clay soils. In the village the soils become sandier.

83.81. To confirm the validity of the above description of the existing ground conditions,

3.7.3

84:82.

as provided in the Friston Surface Water Study Technical Report (BMT, 2020),
the final ODMP will include details of the scope, extent and findings of the soil
surveys which are required to validate the existing conditions.

Background to Catchment Hydraulic Modelling

Within the Friston Surface Water Study Technical Report (BMT, 2020) it was
noted that previously 1D-2D hydraulic modelling of the Friston Catchment was
carried out by Jeremy Benn Associates Consulting, on behalf of the
Environment Agency, for a wider flood risk mapping study and the results
summarised in the report Essex, Norfolk and Suffolk Survey and Model Build:
Friston River, (JBA Consulting, November 2016). However, it is noted that the
JBA model does not extend further north than Church Road, and therefore does
not reflect the entire hydrological catchment or include the proposed area for
the onshore substations and National Grid infrastructure.

85.83. Subsequently BMT developed a 2D model to investigate surface water runoff in

the Friston catchment and the flooding to Friston in October 2019. The results
of this modelling have been reviewed and considered within this OODMP and
will be considered further to inform the drainage design for the onshore
substations and National Grid infrastructure. The results of the modelling carried
out by BMT (2020) supported the existing understanding of flood risk to the
onshore substations and National Grid infrastructure.
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86-84. The final ODMP will be produced to include details of the scope and extent of
the catchment hydraulic model required to validate the existing conditions,
informed by a series of surveys including, but not limited to, those described in
section 3.5 of this document.

3.7.4 Presence of Existing Gauges in the Catchment (Rainfall and Flow)

87.85. Rain gauges are located at Thorpeness which is located 5km east from the
Friston catchment and Woodbridge which is located approximately 6km
northeast of Friston.

88.86. For the Friston Surface Water Study (BMT, 2020), BMT noted that antecedent
rainfall was not included within the Thorpeness data pack, which is a key
requirement to calculate the initial soil moisture of the catchment leading up to
rainfall events. To determine this for the rainfall event of 6" October 2019, the
previous 12 months of rainfall data leading up to the event was obtained for use
in the Friston Surface Water Study Technical Report (BMT, 2020) from the
Woodbridge rain gauge.

89.87. Due to the nature of the flood risk in the catchment there are no flow or level
gauges that would be beneficial to understanding the surface water flood risk in
the upper Friston catchment.

3.8 Existing-Infiltration Potential

90.88. The final ODMP will be-produced-to-include-details—ofreflect the scopeextent
and—findings of seisurveys—further infiltration testing to be undertaken te
determineduring the existing—detailed design stage, which will confirm the
infiltration potential of the soils within the eatehmentproposed SuDS basin
locations and allow the optimisation of infiltration within the SuDS basins where

practicable.

3.8.1 Infiltration Testing Results

89. The Applicant undertook an initial infiltration testing at the proposed SuDS basin
locations in_April 2021, which were superseded by more comprehensive
infiltration testing in May 2021. The full methodology and results of these tests
are documented in Infiltration Test Results (May 2021) (document reference
ExA.AS-2.D11.5.V5). The results of the testing have been shared with the LLFA
and are summarised in Table 3.6.
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Table 3.6 Summary of May 2021 Infiltration Testing

National Grid TP012b 1 36 59 36
Substation
2 46
3 95
TP013b 1 12 10 7
2 10
3 7
TP014c 1 34 30 26
2 29
3 26
Onshore TP015b 1 75 76 63
Substations
2 63
3 91
TP016b 1 46 39 35
2 35
3 36
TPO017b 1 98 71 50
2 66
3 50
Between TP330b 1 8 8 8
National Grid
Substation 2 -
and Onshore 3 ]
Substations = -

90. With the exception of TP017b (Test 1 and Test 2), all test results have been
extrapolated to calculated t2s (the time for the water level to fall to 25% effective
storage depth) to aid with the calculation of the infiltration rates at each location.
The real-time recording of water depths at each test pit are presented in
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91.

Appendix 1 of Infiltration Test Results (May 2021) (document reference
ExA.AS-2.D11.5.V5).

The results show a range of infiltration rates at seven different locations.

92.

Observations identified that the results at TP012b improved as the tests took
place. This mirrors the results achieved at the adjacent TP012a pit (during
previous testing in April 2021 (AS-121)), which demonstrates consistency in the
soil characteristics. Although this is unusual, as typically the results reduce as the
tests progress at that location, it is possible and may be due to the silt washing
away in clusters of more gravely soils, therefore creating more favourable
conditions in the infiltration pathway as the three tests progress.

For the National Grid substation SuDS basin, the average infiltration rate is

93.

considered to be unsuitable for infiltration to be incorporated. Therefore, the
Applicant proposes to adopt an attenuation only design for this basin, as agreed
with the LLFA.

For the onshore substations SuDS basin, the average infiltration rate of the

94.

lowest test result for TP015b, TP016b and TP017b is 49.3mm/hr. In order to take
a_conservative approach at this location, the Applicant has agreed a 40mm/hr
infiltration rate with the LLFA for drainage calculations at this outline design stage
of the Projects (with storage for a 1 in 30 year return period (plus 40% for climate
change)). Ithas been agreed with the LLFA to progress a hybrid SuDS basin (i.e.
a combination of infiltration and attenuation) at this location.

Post-consent, the infiltration rate of each SuDS basin will be verified by further

BRE-365 compliant infiltration testing, the results of which will be used in the
detailed design of the SuDS basins.

3.9 Existing Runoff Rate to Friston Watercourse
92.95.The existing pre-development greenfield runoff rates from the onshore

substations and National Grid infrastructure location, used to inform the concept
design of the Outline Landscape and Ecological Management Strategy

(4pdated—document—submitted—at-Deadline—8,—document reference 8.7), are

summarised in Table 3.7 below.

93.96. Runoff rates in Table 3.7 below are expressed using a method based on the

Flood Estimation Handbook (1999) 2013 depth duration frequency (DDF) rainfall
estimates (FEH 2013) produced by the UK Centre for Ecology and Hydrology. As
requested by SCC, the Applicant has provided runoff rates using the FEH 2013
method as it ensures a conservative approach.

94.97. Existing runoff from the onshore substations and National Grid infrastructure site

will flow overland and into adjacent field drains with some of the water making its
way through the catchment to the Friston Watercourse.
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Table 3.7 Pre-Development Runoff Rates (using the FEH 2013 method)

Design Parameters / Assumptions |Onshore Substations FEH National Grid Infrastructure
2013 (Total) (I/s) FEH 2013 (Total) (I/s)

2 l/s/ha 17.78 12.9
1 Year Return 6.88 481
2 Year Return (Qgar)® 7.91 5.52
30 Year Return 19.38 13.53
100 Year Return 28.15 19.66
200 Year Return 33.3 23.25

3.10 -Existing Site Characteristics
95.98. Currently, there are three natural depressions at the onshore substations and

National Grid substation locations {as-shewn-in-Appendix4-Appendix6-and
Appendix—8)-which act as natural water storage basins. At this stage of the

Project’s initial design, the Applicant proposes that one is relocated, and that two

will remain where they are currently sﬂuated—Hewever—subjeet—te—hyeI%au#e

ea%ehmeni—medel#ng—shem%—ﬁ—te—be—rsreeessapy— (see Appendlx 5). Hydraullc

catchment modelling undertaken during the detailed design stage will confirm the
functionality of the two remaining depressions and should they be affected will be
compensated for within the final surface water drainage design.

96-99. There is also a natural surface water conveyance route which runs through the
National Grid substation location, as show in Figure 4 of Appendix 1. During
detailed design the Applicant will ensure that the surface water conveyance route
is diverted around the northern perimeter of the National Grid substation. No
culverting or piping will be used to divert this flow route, instead the Applicant will
seek to work with and refine the natural topography of the area to accommodate
the flow, as well as the realignment of existing ordinary watercourses.

5 Discharge from the onshore substation, National Grid infrastructure, operational access road and
permanent access road would be limited to the Qsar rate currently calculated as above and to be
confirmed during the detailed design stage. Qsar is the peak rate of flow from a catchment for the mean
annual flood.
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97.100. The Applicant will ensure that any SuDS design developed will account for
and work with these natural, existing features and will be reflected in the final
design and positioning of the onshore substations and National Grid
infrastructure. In limiting runoff from the Project, the site specific SuDS design will
reduce the flood risk to the site and to Friston village.
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4.1 Overview

98-101. The Applicant has considered the requirements of the ESC Suffolk Coastal
Local Plan (adopted September 2020) with regard to Policy SCLP9.6:
Sustainable Drainage Systems, noting that the proposed SuDS are also
considered as part of the integration into the landscaping scheme and green
infrastructure provision for the development, the extent and nature of which is to
be finalised at detailed design.

99.102. The drainage strategy for the final ODMP will be developed according to
the principles of SCC’s SuDS hierarchy (2018) and LFRMS (SCC, 2016) as
follows:

i. into the ground (infiltration) (see section 4.2);
ii. to a surface water body (attenuation) (see section 4.3);

iii. to a surface water sewer, highway drain or another drainage system
(conveyance) (see section 4.4); or

iv. to acombined sewer.

100.103. The first three principles are described in more detail in the subsequent
sections.

4.2 Infiltration

101104, Infiltration refers to allowing or encouraging water to soak into the ground,
through the natural hydrologic processes. This is normally the most desirable
solution for disposal of surface water from rainfall (and is the first principle of
SCC’s SuDS discharge hierarchy) as it does not create any additional runoff and
contributes directly to the recharge of the underlying groundwater.

102.105. Pre-construction ground investigations of the onshore substations and
National Grid infrastructure ground conditions will be undertaken and will inform
the detailed design of the Projects and the final ODMP. As part of these
investigations, percolationinfiltration tests will determineconfirm the underlying
permeability and the feasibility to dispose of surface water directly to ground or
other engineered filtration systems, and to what degree. Further infiltration testing
will be undertaken during the detailed design stage to complement the infiltration
testing undertaken in May 2021 which have informed this OODMP.
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4.3

Attenuation

103-106. Attenuation storage controls the rate of runoff by limiting the peak flow from

the development into the receiving watercourse or drainage system. This is
typically achieved through the use of a temporary storage facility, with a restricted
outlet. The attenuation is sufficiently sized to detain the runoff for a given return
period, but will then allow the water to discharge, at a controlled rate, back to the
receiving watercourse (in this case the Friston Watercourse), over an extended
period.

104.107. Changes in surface water runoff as a result of the increase in impermeable

area from the onshore substations and National Grid infrastructure will be
attenuated and discharged at a controlled rate. Requirements relating to
attenuation and discharge rates will be established in line with the principles set
out in this OODMP and agreed in consultation with the LLFA (SCC) and
Environment Agency.

105.108. For the onshore substations and National Grid infrastructure, the storage

will be designed to accommodate runoff from a 1 in 100 year® storm event plus a
40% allowance for climate change. These measures will limit the runoff to the
equivalent of the pre-development greenfield runoff rate (see Table 3.7)
(established by the methodology within this OODMP and which will be subject to
review during the detailed design of the Projects as discussed in paragraph 5
above) to ensure there is no increased risk of flooding downstream of the
discharge.

106:109. Whilst the site is operational, drainage from the substation operational

4.4

access road will continue to be managed and attenuated via the National Grid
basin.

Conveyance

107.110. Conveyance is the process of transferring surface runoff from one place to

another to manage the flow and to link the various SuDS components together.
Rainfall collected in impermeable areas such as the substation operational
access road or roofs will, where possible, be conveyed utilising SuDS methods
(such as swales). In areas where this is not feasible, rainfall will be carried via
underground pipes within the drainage system to the various elements of the
SuDS system to allow attenuation to take place. Similarly, perforated filter drains
will collect water percolating through permeable areas and convey the same to
the SuDS attenuation features.

6 For clarity the ‘1 in 200’ rate from the ES and FRA is comparable to 1 in 100yr + 20% for climate

change.
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4.5 Pollutant Removal

108-111. Precautionary measures will be incorporated within the surface water and
foul water design to ensure that in the unlikely event of pollutants entering the
surface water system from the onshore substations or National Grid
infrastructure, these will either be removed or suitably treated prior to discharge,
to ensure there is no wider adverse environmental impact.

109:112. A review of the pollutant removal measures will be carried out in
accordance with CIRIA C753 SuDS Manual (CIRIA, 2015). Further details will be
set out in the final ODMP. The approach adopted will identify and consider the
source and types of pollutants that may occur in the surface and wastewaters
and show how these will be managed to prevent pollution of the receiving
watercourses.

110.113. The normal surface water drainage is unlikely to contain elevated
suspended solids, or other pollutants, in the operational phase but the drainage
design includes the provision to detain and therefore aid in the settlement of any
solids in the SuDS basins. The requirements for the management of foul or waste
water is further described in section 8 below.

111114, In the operational phase, surface water collected from within the
transformer bunds, or other oil-filled plant, has the potential to contain oil
residues. Water from these areas will be discharged to the surface water drainage
system, only after passing through a Class 1 full retention oil interceptor, provided
with an oil detection and automatic device which will prevent any discharge in the
case of a sudden unexpected influx of oil.

4.6 Application of the SuDS Hierarchy to the Project
112.115. The Applicant notes that the application of the SuDS hierarchy (SCC,
2018) is dependent on site-specific conditions which will be applied to identify an

optlmal drainage solutlon—and—net—wheuy—based—en—the—app%anen—ef—a—yngle

113.116. Section 5 presents the surface water drainage commitments the Applicant
has made and provides an overview of SuDS whilst presenting indicative
assumptions for calculating a range of runoff rates and storage volumes so that
the SuDS hierarchy can be applied to the site of the onshore substations and
National Grid infrastructure.

114.117.  In accordance with the SuDS hierarchy, the Applicant presents an

assessment of the viability of the primary option comprisingan-infiltration only
seheme—in—section—6,—an—assessment—of-a hybrid scheme;—_(utilising both

infiltration and attenuation-—-seetien—#) for the onshore substations in Section

6 and an assessment of an attenuation only scheme in-section-8—Fhe-hybrid
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approach-should  the mfiltration—only-scheme prove—unviable followingsite
irvestigations-National Grid substations in Section 7. The final details related to
the application of the SuDS hierarchy will be determined during detailed design
once site specific pereelationinfiliration testing and hydraulic modelling has been

undertaken.

115.118. Section 98 considers foul water drainage produced by the onshore
substations and National Grid infrastructure in their operational phase,
comprising the foul water from the welfare facilities.

116:119. Section 109 presents the Applicant’s position on the optimal drainage
design for the onshore substations and National Grid infrastructure, during the
operational phase.

117.120. Drainage during the construction phase will be subject to a separate
construction phase surface water and drainage management plan to be produced
post consent under Requirement 22(2)(a) of the draft DCO (document updated
at-Deadline-8,-documentreference 3.1).
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118:121. This section presents the surface water drainage commitments the
Applicant has made (section 5.1), an overview of SuDS system-components
(section 5.3) and the methodology for calculating infiltration rates (section 5.4).

5.1 Commitments
119.122. When considering pre and post development surface water drainage the
Applicant commits to the following:

e anMaximising infiltration enrly—desigawhere it is shown to be practicable
through pereelationfurther infiliration testing_undertaken at the detailed
design stage, establishment of the ground water levels and consideration of
other land use such as landscaping, biodiversity and access;—then—an

infiltration-only- SubS-design-will-be-adopted,
e HWhere attenuation is required ferany—element-of-the-SubS-desigh—then

there will be no increase in the pre--development greenfield Os.r run-off rate
to the receiving Friston Watercourse catchment;

e Any reduction or removal of existing storage depressions, if reguiredany, will
be offset and accommodated within the final SuDS design;

e Existing watercourses and flow routes will be appropriately managed to
ensure continued conveyance around the northern perimeter of the National
Grid substation site; and

e Application of an appropriate Factor of Safety (F0S),-) for infiltration elements

of the SuDS (currently the—FoS—applied—withinl0 for the OOMDBP—is
10.purpose of this OODMP).

5.2 Factor of Safety

123. For the purposes of this OODMP the Applicants has adopted a FoS of 10 to the
infiltration element of the proposed onshore substations hybrid infiltration and
attenuation SuDS basin. The Applicant will discuss this matter further with the
LLFA during detailed design.

5:25.3 Sustainable Drainage System Components

120.124. The existing topography of the onshore substatienssubstation and
National Grid infrastructure locations is-lecated-en naturally sloping land, with
gradients falling away towards the field drains to the west and south--west-ef-the
site, so there is natural conveyance in these general directions. The surface water
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drainage system will be designed to utilise and support this natural change in
elevation.

121.125. The overall drainage layout will be produced in the final ODMP following
detailed design post-consent; the key components of this are described below.

5:2:15.3.1  Substation Operational Access Road

122.126. As part of the onshore substations and National Grid infrastructure
a permanent—substation operational access road will be built to connect
Saxmundham Road to the onshore substations and National Grid infrastructure.
Parts of the substation operational access road are likely to cross areas at both
high risk of surface water flooding (i.e. greater than 1 in 30 annual probability of
surface water flooding) and medium risk of surface water flooding (i.e. between
1 in 100 and 1 in 30 annual probability of surface water flooding). For the
purposes of the current concept design and assessment it has been assumed
that the substation operational access road is 100% impermeable.

123.127. Should there be a need for the permanent substation operational access
road to be located over an existing surface water flood storage basin, either it will
be relocated to an alternative suitable location (as shown in Appendix 4;

Appendix-6-and-Appendix85) or the existing volume reduction will be offset and

accommodated within the final SuDS design.

52.25.3.2 SuDS Detention/nfitration-Basins

124.128. SuDS detention / infiltration basins (provided as part of the SuDS) will be
included at the onshore substations and National Grid infrastructure in the overall
drainage layout. This layout will be informed by the detailed design of the
Projects; collation of existing ground conditions data (section 3};), including
further infiltration testing; the production of a catchment hydraulic model (section
3.7.3); and agreement through consultation with the LLFA (SCC) of an
appropriate infiltration rate and discharge rate into the Friston Watercourse as

necessary (section 5.4) (based on the existing greenfield runoff rate).

125.129. In addition, the Applicant retains the option to install further infiltration or
attenuation measures along the existing conveyance route during the detailed
design phase. The purpose of this is to reduce water in-flow rates to the onshore
substation and National Grid infrastructure area and potentially reduce flood risk
for the village of Friston. This is in addition to the surface water drainage strategy
currently proposed.

126:130. The specifications of this additional ‘surface water management SuDS
basin’ will require development of an appropriate catchment hydraulic model. The
detailed design of the onshore substations and National Grid infrastructure will
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include the size, volume and location of this basin. Trees or shrubs will not be
planted inside or within 5m of the footprint of the SuDS basins.

127.131. As none of the proposed detentionSuDS basins will be larger than
25,000m3-er-are-currenth-designed-to-be raised-above-the surrounding-ground
level; they will not fall under the Reservoirs Act (1975). Nevertheless, they will be
appropriately designed in line with current standards and undergo regular
inspection and maintenance by a suitably qualified engineer, as summarised in
section 5.5.

52.35.3.3 _ Outfall Pipe

128.132. A—newNew outfall pipe(s) will be installed to manage runoff from the
onshore substations and National Grid infrastructure. FhisThe outfall pipe-ispipes
are proposed to run Southwards from the site, then to be located below ground,
beneath the existing track and connect to the existing Friston Watercourse in-the
vietity-ofat Church Road. An indicative design for the cross section of the outfall
pipe can be seen-inPlate-3{see-found in Appendix 2. This shows two outfall
pipes although the final detail design will confirm whether a single outfall pipe is

sufficient. The route adopted for ful-figure-including—connectionto-the Friston

Watereoudrse)-outfall pipe will be established during the detailed design stage.
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5354 Infiltration Rate erand Discharge Rate to the Friston
Watercourse
129.133. The infiltration rate and/er discharge rate to the Friston Watercourse will

be calculated based on the results of site—-specific geotechnical surveys and
infiltration testing-(as—per-section-3-4-and-3.5).. The acceptable discharge rate
will be informed by the engineering design work during the detailed design of the
Projects; collation of data on the existing site conditions (section 3); and the
production of a catchment hydraulic model (section 3.7.3). HIf as presented
within_this OODMP, discharge to the Friston Watercourse is required, this
discharge rate will be set at the existing greenfield runoff rate established through
the catchment hydraulic model. This will be agreed in consultation with the LLFA
(SCC) and included as part of the design presented within the final ODMP.

130:134.  Sectioh—6—and-—section—F—provideSection 7_provides further details

regarding the embedded flexibility of the development area and the ability to
adopt reduced discharge rates (<7.91l/s and <5.52l/s for the onshore substations

and National Grid substation respectively)}-te-bereflected-inthe-SubS-detailed
design,—H—attenuation—is—required:). The reduced discharge rates reflect the

potential variability of the existing greenfield runoff rates which will be established
from the catchment hydraulic model.

545.5 Inspection and Maintenance

131.135. Inspection and maintenance of the onshore substations and National Grid
infrastructure drainage systems (to the point of connection to the Friston
Watercourse) will be the responsibility of the site operator during the operational
phase of the Projects (until the site is decommissioned).

132.136. The maintenance of the operational drainage will be secured through the
approved final Operational-Brainage-Management-Plan-ODMP. The undertaker
will ensure that appropriate and clear responsibilities are set out within the
approved plan. Given the importance of the infrastructure, maintenance is likely
to remain with the operator of the onshore substation.

133.137. If separate provision is made for the National Grid infrastructure then
maintenance may pass to that entity in respect of that infrastructure. The
appropriate time to resolve these matters is once the detailed design has been
completed.

134.138. The SuDS features will be included in a routine inspection and
maintenance schedule carried out for the onshore substations and National Grid
infrastructure, along with the landscape maintenance as described in the Outline

Landscape and Ecological Management Strategy (updated-version-submitted
at-BPeadline—8,—document reference 8.7) to ensure they remain in effective
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operation. This will include checking of the various inlets and outfalls and other
structures, if required, for ongoing function and integrity. There will be a need for
occasional cutting and removal of the vegetative growth on the inner slopes of
any basins and swales and appropriate maintenance of any trees in the wet
woodland area of the basins.

135-139. The maintenance schedule for the various surface water features will be

140.

included in the final ODMP once the final design has been confirmed.

Any additional inspection or maintenance works required on the Friston

watercourse (Main River) due to the Project, will be addressed by way of an
agreement with the Environment Agency prior to commencement of Work Nos
30 and 41. This is a common process for promoters of a wide range of
developments which connect their surface water drainage to a main river. The
Statement of Common Ground with the Environment Agency (REP8-124)
will be updated to reflect this at Deadline 12.

555.6 Ordinary Watercourse Consent
136-—Land Drainage Consent associated with temporary and permanent works at the

Projects’ and National Grid infrastructure would be applied for separately to
Land Drainage Consent for temporary construction works along the onshore
cable route. An application for Land Drainage Consent in respect of the onshore
substations and National Grid infrastructure works will be submitted to the LLFA
post-consent and will include details of the measures to be implemented in
relation to any affected Ordinary Watercourses.
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6 Onshore Substations SuDS Design

6.1 Basis of Outline Design

142. Based on the pre-development greenfield runoff rate established in section 3.9
and the onshore substation footprints presented in_Table 6.1, the design
parameters for the onshore substations are summarised in Table 6.2.

138—Based on the infiltration rates (established by the May 2021 infiltration tests,
(document reference EXA.SeCGAS-2.D8V4),D11.5.V5)) the Applicant has
therefore-tested-the-SubS-designatanadopted a conservative infiltration rate
of 10mm40mm/hr,—which—is—deemed to be a—reasonable—worst-case
feasibleapplied to the hybrid element for the onshore substations SuDS basin,
informed by the results of the initial testing campaign (see section 3.8.1) and
as agreed with the LLFA. The Applicant will undertake further infiltration rate-

o—Reqmremem—te—pFevﬂe—FeplaeemeM—velumeestmg as a result of the
petennal—remevalp_ t of the e;esﬂng—namral—depressen—adjaeent—te—me
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144.143. he—design—parameters—of the—onshore—substation—and-—Nati
infrastructure-are-summarisedinTable 6-1-detailed design process.

Table 6.1 Onshore Substation IafiltrationHybrid Design Impermeable Areas (all parameters
areassume 100% impermeable surface)

Component East Anglia TWO (m?)

Overall substation operational 32,300 32,300 44,950
footprint

Operational access road 13,600 NIA

SubSinfiltration / attenuation basin 27:38312,880 17508
footprint (including perimeter access
track)

Total impermeable area 1065;58391,080 74308

6.2 Results

145144, From the abeve;information within Table 6.1, infiltration and attenuation
storage requirements can be calculated and are summarised below in Fable
6-2Table 6.2 (see Appendix 3 for all calculations).
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Table 6.2 InfiltrationHybrid Storage Requirements and Provision

Storage (m?3)
East Anglia ONE North

(m?)

Sterage-Regttred
Infiltration storage for 1 in 20030 year (+40% for 12.7606,623 9.082 21842
climate change)
Additional attenuation storage for 1 in 10 year 6;9443,018 4995 11,939
(+40% for climate change)
. . .

ele'|a| SSSIoR
adjacentto
proposed
Sobotoben
Total Storage Required 23;0049,640 14,077 37,081
Total Storage Provided® 23;45210,109 14236 37,388

—osde

146:145. The Applicant notes SCC’s comments at Deadline 3 (REP3-101) and
Deadline 4 (REP4-064) regarding the need for an infiltration only design to
achieve a half drain time of 24 hours under a 1 in 100 year plus 40% for climate
change scenario. As shown in Appendix 3, when applying a FoS of 10 tefor the

parameters—detalled-in-section-6-2-infiltration element of the drairageonshore

substations SuDS basin (see Table 6.1), the half drain time is in exceedance of

#days24 hours and therefore does not meet SCC'’s specification for an infiltration

onIy deS|gn Pre-eenstruetmn—g#eund—mvesugan&qs—melumng—mﬁmanen%sﬂng

146. As the half drain time exceeded 24 hours, a secondary assessment washas been
undertaken, as requested by SCC-—Fhis—censidered-, which requires the SuDS
basin to accommodate a 1 in 10 year storm event 24-hoursaftera1-in-100-year

storm-event(boeth-aceounting-for-(plus 40% climate change scenario-and-a+eS
of10):), 24 hours after the initial 1 in 100 year (plus 40% climate change scenario)

flqure for the lin 100 year storm (+40% cllmate chanqe)
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147. Appendix 3 feral-provides detailed calculations)—- of the above figures and the
plan in Appendix 5 presents an indicative layout for the infiltration and
attenuation basin.

148. By limiting the runoff from the onshore substations to the Qgar pre-development
greenfield runoff rate for all events up to and including the 1 in 100 year plus 40%
allowance for climate change, it is considered that both the peak flows and total
flows from the onshore substations have been taken into consideration.

6.3 Conclusion
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hrid Infil . I .
Scheme

149. In conclusion, a hybrid infiltration and attenuation scheme for the onshore
substations can be accommodated within the site based on the agreed
conservative 40mm/hr_infiltration rate and a discharge using the FEH 2013
greenfield run-off rate.

150. The final design of this SuDS basin will be undertaken during the detailed design
stage.
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7 National Grid Substation SuDS
Design

7.1 Basis of Outline Design

154.151. Based on the pre-development greenfield runoff rate established in
section 3.9 and the enshere-substation-and-National Grid infrastructure footprints
in Fable7~4ATable 7.1, the design parameters for the enshore-substations-and
National Grid infrastructure are summarised in Fable72Table 7.2.

Table 7.1 OnshoereNational Grid Substation HybridAttenuation Design Impermeable Areas (all
parameters are 100% impermeable

Component National Grid
Infrastructure (m?)

Overall substation operational footprint 32,300 32,300 44,950
Operational-accessroad 13,600 N/A
Overal cable sealing end compounds NAA 10,000

operational footprint

Permanent access road to cable sealing end NAA 1,850
compounds

nfiltration/Attenuation Basin-Feetprintbasin footprint (including perimeter 149,30610,602 | 41,576
access track)

Total impermeable area 97,50667,402 | 69;122
7.2 _Results

156-152. From the information within Table—7Z1,—infiltration—andTable 7.1,
attenuation storage requirements can be calculated and are summarised below
in Fable72Table 7.2 (see Appendix 54 for all calculations).
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Table 7.2 HybridNational Grid Attenuation Storage Requirements and Provision

National Grid
Infrastructure (m?3)

Sterage-Regttred
climate-change)
Attenuation storage using FEH 2013 rainfall method 3;91488,023 | 3,483 | 701
Additional-attenuation-storage-for-1-in-10-year (+40% for climate 6,5568,023 | 4,633 (11189
change)Total storage required
! cul '
Total SterageProvidedstorage provided? 23;1278.041 | 13,786 | 36;913

seheme—Appen@x—&Appendlx 4 prowdes detailed calculatlons of the above
figures and the plan in Appendix 65 shows an indicative layout of the infiltration

and-attenuation basinsbasin.

159.154. By limiting the runoff from the PrejectNational Grid substation to the Qsar
pre-development greenfield runoff rate for all events up to and including the 1 in
100 year plus 40% allowance for climate change, it is considered that both the

peak flows and total flows from the propesed—developmentNational Grid

substation have been taken into consideration.

for the 1 |n 100 year storm (+40% climate change).
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8417.3 Ability to Accommodate RedudetionChange in Pre-

developmentDevelopment Discharge Rate

169.155. As discussed above, the SuDS basin will be designed to provide
attenuation and a controlled onward flow, limiting the outfall discharge rates to
that of the pre-development greenfield runoff rate. This is designed to ensure
there is no detrimental impact on the receiving watercourse as a result of
increased storm related flows from the development of the enshere-substations
and—National Grid infrastructure and the introduction of an increased
impermeable area.
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170:156. The existing greenfield runoff rate will be confirmed during the detailed
design stage in line with this OODMP and will not be exceeded post-
development.

371157, For the purpose of establishing a realistic indicative SuDS attenuation
basin design and existing greenfield runoff rate, in compliance with the relevant
guidelines set out in section 2 of this document, the Applicant has assessed the
storage requirements based on the footprints in Table 7.1 and Table 7.2.

172.158. As demonstrated by the design assumptions in Appendix 74, these
attenuation storage requirements, as summarised in Table 7.2, would allow the
discharge rate to be limited to the Qgar pre-development greenfield runoff rate of
7.91l/s and 5.52I/s for the enshere-substations-and-the-National Grid substation
respectively. Once detailed hydraulic modelling has been undertaken post
consent, the actual Qsar pre-development greenfield runoff rate will be confirmed,
and these runoff rates adopted for discharge to the Friston Watercourse.

173:159. Should the Qsar rates stated in paragraph 158 reduce as a result of
establishing the actual Qsar rate during the detailed design process (i.e. with
reference to the results of detailed hydraulic modelling), the discharge rate to the
Friston Watercourse would be reduced by the Applicant accordingly. This would
require an increase in capacity of the SuDS attenuation basiasbasin.

174.160. Fable-8-3-and-Fable 8-4-demonstrateTable 7.3 demonstrates that a larger
storage basinsbasin can be accommodated within the Order limits and in
conjunction with the landscaping proposed within the Outline Landscape and

Ecological Management Strategy (4pdated-version-submitted-at-Deadline-8;

document reference 8.7), should this be required.

175:161. Fable-8-3-andTable 84-also-showTable 7.3 also shows that there is
flexibility to design a surface water management scheme to reflect the actual pre-
development greenfield runoff rates, whilst considering factors such as
landscaping, ecology and optimal land use. Nete-thatin-both-Fable 8-3-andTable
8-4;Note that in Table 7.3, there are no Qsar rates below 5l/s, as these are
generally taken to be the lower limits for discharge due to the technical design
constraints related to the risk of blockage to outlets and ensuring that pipes etc
can self-cleanse; however, the practicalities associated with this parameter would
need to be subject to further consideration during the detailed design.
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TFable84Table 7.3 National Grid Substation Qgar Flexibility, Storage Requirements and Order
Limit Capacit

Discharge Rate (I/s) Storage Requirement (m?) Within Existing Accomodated
Outline Basin within Order
Design? Limits?
5.5 (Qsar) 8,024 Y Y
5.0 8,088 Y Y
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7.4 Conclusion

162. In conclusion, an attenuation scheme for the National Grid infrastructure can be
accommodated within the site based on the discharge using the FEH 2013
greenfield run-off rate.

163. The final design of this SuDS basin will be undertaken during the detailed design
stage.
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918.1 Introduction

176.164. The wastewater produced by the onshore substations and National Grid
substation in their operational phase comprise the foul water from the welfare
facilities. A sustainable approach will be adopted, which is considered
appropriate for each type of wastewater and which is also in line with the overall
drainage strategy. It is noted that foul water drainage is not a matter for the LLFA
but is included within this OODMP for completeness. The final ODMP will confirm
the foul water drainage solution to be adopted.

9282 Onshore Substations and National Grid Substation Foul

Water

I7#165. As a first preference, foul drainage at the onshore substations and National
Grid substation will be collected through a mains connection to the existing sewer
system (where a suitable connection is available) or collected in a septic tank
located within the onshore development area and periodically transported off site
for disposal at a licensed facility. It is acknowledged that the use of a septic tank
may not be appropriate at some locations, and that alternative options would be
considered in consultation with the Environment Agency if mains collections are
not achievable.

178.166. Site surveys will inform the approach to be taken for the management of
foul water. Subject to permeability, foul water from the onshore substations and
National Grid substation will be collected via a piped drainage system and
conveyed to be held in a sealed cess tank. Alternatively, a septic tank and
soakaway system could be considered if practicable. The location of the building
drainage system and cess tank will be confirmed at the detailed design stage and
in the final ODMP.

179.167. If foul water cannot be discharged on site, the cess tank will be designed
to have sufficient storage capacity to contain the wastewater generated by the
welfare facilities, for a minimum period of three months, sized to minimise the
frequency of emptying required. A tank with a capacity to accommodate 8.3m?
would be sufficient for this period, allowing for a 20% factor of safety. The cess
tank will also be fitted with a monitoring device and high-level alarm system to
alert maintenance staff to the need for emptying. The cess tank will be situated
adjacent to the substation operational access road near the substation entrance
to provide ease of access for a tanker for the routine emptying of contents and
their disposal to a suitably licenced wastewater treatment and disposal facility.
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9.38.3 Maintenance

180-168. The equipment provided to treat the foul and wastewater from the onshore
substations and National Grid substation will be included in routine maintenance
schedules to ensure they remain fully effective. This would include the routine
emptying (if required) and maintenance of the cess tank to remove sewage from
site and regular checks on the oil interceptors, auto shut off valves, sensors and
alarms to ensure they are all functioning correctly. All maintenance activities shall
also be recorded.
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181.169. This OODMP identifies the different elements of the surface water and foul
water arising from the operation of the onshore substations and National Grid
infrastructure. In considering and outlining how these will be managed and
controlled, it addresses the location of the development, hydrology and
hydrogeological setting and considers the ways in which the potential impacts of
surface and foul water from the onshore substations and National Grid
infrastructure, once operational, will be minimised.

182.170. The overall strategy adopted must therefore be able to ensure that,
through the introduction and implementation of suitable control measures, there
will be no measurable impacts on the receiving water catchment. This forms the
cornerstone of the Applicant’s surface water drainage solution.

171. As-discussed-in-section-6.although-anThe Applicant has undertaken a tiered

approach to selecting the most suitable Sustainable Drainage System (SuDS) to
manage the surface water at the onshore substation and National Grid
infrastructure site. The proposed solution has been informed by site specific
testing of infiltration enly-seheme-is-eurrently-proving-unviable-due-to-the-worst
case-10mmithrrates. The key parameters of the outline design presented within
this OODMP have been agreed with the LLFA.

183-172. The ADD|Icant has shared infiltration Fa%e—assumed—thﬁ—ls—a—wepst-ease

Htesting data (Inflltratlon Test Results (May 2021), document reference

ExA.AS-2.D11.5.V5)) with the LLFA who has agreed that current results are
insufficient to adopt an infiltration only desigh—proves—viable—once
pereelationsolution _at this staqe Further |nf||trat|on testlng has—leeenwnl be
undertaken a
part of the ﬁnaJSuDSdetaned deS|gn process to conﬁrm flnal infiltration rates and
inform the micro siting of the SuDS basins and maximise the use of infiltration
where practicable.

184.173.  As outlined in section—7and-seection-8section 6, a hybrid infiltration and
attenuation scheme and-an-attenuation-only-scheme-have-bethhas proved viable

and-arefor the onshore substations and is considered acceptable as a means of
surface water management in line with the SuDS hierarchy (SCC, 2018).

mﬁ#ranenemy—sehencenet—preveqwaeneable— The LLFA are in aqreement W|th

this approach.
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A hresen lll a .l ala a .l! i .. i n. a ala' .

e#&n—a%tenaaﬂen—en@—sehem%%#e—te—beﬂadep%ed—theﬁeFor the Natlonal Gl’ld

infrastructure the attenuation only solution is presented in section 7. The LLFA
are in agreement with this approach. There is flexibility in the outline attenuation
design to accommodate a reduced Qsar rate and increased storage capacity
within the Order limits if required. Ground

185:175. Further ground investigations at the location of the onshore substations

and National Grid infrastructure will be undertaken and will inform the final ODMP.

PRercolationThis will include infiltration tests will-be—undertaken—as—part-of-the
detailed-design-process-to determineconfirm the underlying permeability and-the

feasibility-of-adepting-an-infiltration—to allow final design of the hybrid infiltration

fand attenuation er-attendation-enly-SubS-desigascheme with a connection to

the Friston Watercourse. This process is summarised below in Plate 3.

187.176. naddition—itlt is recognised that the onshore substations and National

Grid infrastructure are situated within an area of existing conveyance routes and
watercourses. The Applicant is committed to ensuring that these flow routes are
appropriately managed and will ensure continued conveyance around the
northern perimeter of the National Grid substation. The Applicant also recognises
that there are existing surface water flood storage depressions {as-shewn-in
Appendix—4—Appendix—6—and-Appendix—8)-and commits to offsetting any
reduction in volume within the final drainage scheme. This process will be
influenced by the detailed design process of the onshore substations and
National Grid infrastructure.

188-177. Finally, the treatment and management of foul water is considered and

outlined. As a first preference, foul drainage at the onshore substations and
National Grid substation will be collected through a mains connection to the
existing Local Authority sewer system. Alternatively, foul sewage will be
contained in a sealed cess tank and tankered off-site for disposal, potentially with
a soakaway system incorporated depending on ground permeability.
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189.178. Additional sensors, auto shut off valves and alarms will also be added to
the drainage equipment installed as appropriate, to provide operators with a
warning of any potential problem with pollution control equipment installed, to
ensure they can take appropriate action. All equipment and the SuDS elements
will be included in routine maintenance to ensure they remain fully effective.

179. The Applicant will be responsible for the maintenance of the SuDS system to the
point of discharge to the Friston Watercourse. Any additional inspection or
maintenance works required on the Friston watercourse (Main River) due to the
Project, will be addressed by way of an agreement with the Environment Agency
prior to commencement of Work Nos 30 and 41. This is a common process for

promoters of a wide range of developments which connect their surface water
drainage to a main river.
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Plate 3. Flow Chart Summarising the Applicant’s Application of the SuDS Hierarchy and Strategy
Post-Consent
1. Infiltration only design considered. Demonstrated
be unviable with a 10mmy/hr infiltration rate. Application: Outline Operational Drainage
Percolation tests post-consent required to determine Management Plan

2. Additional hybrid and attenuation only designs
considered (section 7 and section 8). Flexibility of
controlled discharge rates demonstrated (section 9).

3. Applicant Position: Infiltration only 5uDS design as a
preference, however percolation testing required to
determine viability. Hybrid and attenuation only designs
presented in case infiltration proves unviable.

1. Percolation testing to be undertaken and pre-
development runoff rate established through a Post-consent: Operational Drainage Management Plan
catchment hydraullic model.

2. 5uD5 design to be considered and presented in the
Operational Drainage Management Plan. Infiltration
only, hybrid or attenuation only designs considered.

3. Operational Drainage Management Plan to be
submitted to the relevant planning authority for
approval under Requirement 41 of the draft DCO
(updated at Deadline 8, document reference 3.1).
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1. Infiltration only design considered. Initial infiltration
rate results indicate this option is not practicable. Application: Outline Operational Drainage
Further percolation tests post-consent required to Management Plan
confirm data

2. Additional hybrid and attenuation only designs
considered (section 6 and section 7). Flexibility of
controlled discharge rates demonstrated (section 8).

3. Applicant Position: Onshore substations SuDS design
based on a hybrid solution. National Grid substation
design based on attenuation only. Further infiltration
testing is required to inform the process.

1. Final percolation testing to be undertaken and pre-
development runoff rate established through a Post-consent: Operational Drainage Management Plan
catchment hydraulic model.

2. SuDS design to be considered and presented in the
Operational Drainage Management Plan. Infiltration will
be maximised where practicable.

3. Operational Drainage Management Plan to be

submitted to the relevant planning authority for

approval under Requirement 41 of the draft DCO
(document reference 3.1).
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Appendix 1: Figures_Showing EXxisting
Site Conditions
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General Notes

1) This drawing is to read in conjunction with the
relevant specification and all other relevant drawings
issued by the engineer and architect.

2) All dimensions and levels to be checked on site
and the engineer notified of any discrepancies prior
to commencement of work.

3) All switched off, frozen, or not schedules to print
layers within electronic issues of this drawing should
be disregarded.

4) All dimensions are in metres unless noted
otherwise. All levels are in metres.

5) Utilities indicated for information only. Exact
locations to be confirmed on site prior to works
commencing.

EXISTING
FOOTBRIDGE

SCOUR PROTECTION TO BE INSTALLED AT CULVERT OUTLET
) TO PROTECT EXISTING WATERCOURSE - RIPRAP OR SIMILAR

INLET PIPES FROM ONSHORE
SUBSTATIONS SUDS AND
NATIONAL GRID SUBSTATION
SuDS

INDICATIVE MAHOLE CHAMBER

SECTION A-A
LONGITUDINAL
SECTION

\ﬁipcm =N

BASE OF EXISTING
WATERCOURSE

SUDS DRINAGE PIPE TO DISCHARGE THROUGH EXISTING CONRETE APRON VIA CORED
OPENING. ALTERNATIVELY, NEW APRON TO BE FORMED TO REPLACE EXISTING WITH PIPE
DISCHARGE CAST IN PLACE.

REVISION DETAILS DATE | DR'N [CHK'D | APP'D

Drainage Systems |

ROAD SURFACE TO BE REINSTATED/
OVER DRAIN TO SUIT EXISTING

LEVELS:
55mm WEARING COURSE

INLET PIPES FROM
ONSHORE SUBSTATION

45mm REGULATING COURSE SUDS AND NATIONAL GRID

EXISTING BRIDGE STRUCTURE
OVER WATERCOURSE
WITH BARRIER

FW—D = Foul Drainage

Proposed Surface

CLIENT

Haskoning DHV UK Limited

. PROJECT
Water Drainage East Anglia Offshore Wind
Electrical Systems EA1IN & EA2
—Hv-b——Hv-b—— High Voltage
HV/OH-D High Voltage Overhead DRAWING TITLE
LV LOS\JN Volta ge SUDS Basin Alternative Outfall
9 Church Lane Culvert
Telecom Systems Surface Water Diversion Concept
——81-0 ——81-0 —— British Telecom DRG No. REV
ED11892-GE-3016 -
Water Systems DRG SIZE SCALE DATE
A3 NTS 11/06/2021
RO e POtable Supply DRAWN BY CHECKED BY APPROVED BY
1A SH SH

MINIMUM COVER OF 150MM SUBSTATION SUDS zé%%gigglgg%gﬁlﬁ;-
WITH 150MM
G\gnlaLéiléEREED WITH LOCAL w ggLr\g:VF\;iTcl)zAsDuRRouND SECTION C-C LOCAL TO OUTFALL PIPES
ConsTRUCTION DRAIN EXISTING WATERCOURSE
X-SECTION X-SECTION
© .
Copyright Reserved

Il GLASGOW | TEL 0141 433 7210
WWW.WARDELL-ARMSTRONG.COM

Wa rd<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>