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Introduction

Background

Pegasus Group has been appointed by Exagen Development Ltd to undertake a Flood Risk
Assessment (FRA) and surface water drainage strategy for a proposed renewable energy
Development (Old Wood Energy Park) consisting of ground mounted solar photovoltaic (PV)
arrays with associated infrastructure ,a Battery Energy Storage System (BESS) and substation
(the Development ). The Development is located on two parcels of land to the west of Wysall
which will be connected via a buried cable that would be laid in the public highway (the Site).

Both land parcels are proposed to include solar PV arrays (along with associated
infrastructure), with the Southern Parcel additionally accommodating the substation and
BESS.The proposed substation and BESS are located close to the point of connection into
the existing 132kV line that crosses the southern part of the Southern Parcel.  This assessment
considers the risk of flooding from all sources, including tidal, fluvial, surface water, historic,
groundwater, sewer and artificial sources.

A planning application for the Development was submitted to, and validated by, Rushcliffe
Borough Council (the Council) in February 2024 under application reference 24/00161/FUL.
As part of the application, a Flood Risk Assessment and Surface Water Drainage Strategy
(version 3, Pegasus, January 20 24) was prepared. The Council refused the application in June
2024. Following this, an appeal was submitted against the decision, and the FRA & SWDS was
subsequently updated (this document, version  5) to reflect:

X The latest Environment Agency (EA) flood data (published in March 2025)

X Amendments to the Site layout in response to the above (including micrositing of
electrically sensitive equipment)

x Updated surface water drainage strategy within the BESS compound.

It is also noted the both the Lead Local Flood Authority (LLFA) and Environment Agency (EA)
were consulted on the application validated in February 2024. The LLFA and EA  were
consulted on the planning application and  provided formal consultation responses on the
application on 26 " February 2024 and 7 " March 2024, respectively. Both consultees
responded with no objection to the  Development . Both consultation responses are included
in Appendix A.

National and Local Policies

The National Planning Policy Framework (NPPF) (December 2024) and Environment Agency
Guidance (August 2025) detail that a site-specific Flood Risk Assessment (FRA) will be
required for proposals:

X in Flood Zone 2 or 3;
X within Flood Zone 3b;

X within Flood Zone 1 with a Site area of 1 hectare (ha) or more;;
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from rivers or sea in future ;

X with Flood Zone 1 and the flood map for planning shows it is at risk of flooding from
surface water;

X in areas with critical drainage problems;

X AaijO0 jul"®°°clu®pel 14 *E+1O «I15°ty®IL®yppjpcel OO °EjOel,5L -<
assessment (SFRA) shows it will be at increased risk of flooding during its lifetime;

X that increases the vulnerability classification and may be subject to sources of
flooding other than rivers or sea.

1.6. The Site is approximately 101ha in area, the majority of which is located in Flood Zone 1 ,
however small areas in the Southern Parcel, associated with Kingston Brook, are located in
Flood Zone 2 and 3. There are also localised areas identified as being at risk of surface water
flooding. A full FRA is therefore required for the Development .

1.7. The NPPF (December 2024) places an emphasis on the use of Sustainable Drainage Systems
(SuDS) within drainage schemes for new developments.

1.8. In February 2016, the Environment Agency (EA) introduced new guidance relating to the
climate change allowance sthat must be considered within an FRA. Since 2016, the allowances
for sea level rise, peak river flow and peak rainfall have each been updated.

1.9. Given the above , any new planning application that requires an FRA will also require a surface
water drainage strategy to be submitted . The drainage strategy must demonstrate the use
of SuDS within the design . The drainage strategy must also account for climate change over
the lifetime of the Development , in accordance with the climate change allowances published
by the EA.

1.10. In addition to the requirements from the NPPF and EA, as discussed above, this assessment
has also reviewed the information and requirements included in the Greater Nottingham
Strategic Flood Risk Assessment (SFRA)(2017).

1.11. The Council <9 S°®vyE IDguelopbment L®yppjpcel#0 <y R2fhas also been reviewed.
The guidance highlights the need to consider the impact of proposed solar developments on
surface water runoff, with mitigation measures expected in any areas of identified flood risk.

The guidance also highlights the need to inco rporate Sustainable Drainage Systems (SuDS)
as part of Site proposals. This FRA assesses the impact of the proposals on surface water
runoff, highlights mitigation measures that will be implemen  ted and provides a surface water
drainage strategy to management surface water runoff from the Development

1.12. The following policies from the Rushcliffe Borough Council Local Plan Part 2: Land and
Planning Policies (2019) apply to this Development:

x Policy 2: Climate Change
x Policy 16: Renewable Energy

x Policy 17: Managing Flood Risk



x Policy 18: Surface Water Management
x Policy 19: Development affecting Watercourses

x Policy 20: Managing Water Quality
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Existing Site & Hydrology

Site Location & Existing Conditions

The Development is located over two land parcels to the west of Wysall . The Northern Parcel
will host solar arrays and associated solar farm infrastructure, and the Southern Parcel will
also host solar arrays and associated infrastructure as well as the BESS and substation .

The Site is bordered by Bunny Old Wood to the north, Wysall to the east, Costock Road to
the south and agricultural land , the A60 and land previously granted consent for a solar
development to the west . Kingston Brook runs through the Southern Parcel.

The Northern Parcel is centred at X: 459472 Y: 328041 . The southern parcel is centred at X:
459568 Y: 327099. The nearest post code to the Site is NG12 5QR.

The Site location is shown in Figure 2.1.

Figure 2.1 4Site Location
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Existing Drainage and Hydrology

There are no Main Rivers located within the Site boundary. The nearest Main River to the Site
is the River Soar approximately 7km to the south west of the Site.

There are several Ordinary Watercourses flowing through the  Site, including the Kingston
Brook flowing through the southern end of the Southern Parcel.

There are also several field boundary ditches (Ordinary Watercourses) across the  Site
assumed to assist with the drainage of the existing agricultural fields.

Watercourses on Site and in the immediate vicinity are shown in Figure 2.2.

Figure 2.2 AWNatercourses

Legend
— Site Location
~— Ordinary Watercourses

Kingston Brook

The submitted Heritage Statement identifies the possible presence of existing land drains
and trenches at the Site.

Geological data from the British Geological Survey (BGS) shows that the = majority of the Site
i 110 p <« E ®yBauristokd Member - Mudstone and limestone, interbedded <1...*<E°t-loe+°®°ce &
with small amounts of '‘Barnby Member 4Mudstone' along the eastern perimeter

BGS dso record superficial deposits at the  Site compris ed of Alluvium - Clay, Silt, Sand and
Gravel< |;'ey®ye ISi®0O ISyuclyu<l#Eyas®@<Ilypcl;#8yiPy@OaEy@r®A°T;OI

SoilScapes mapping 1 °ail... ° Glowly permeable seasonally wet slightly acid but base -rich
loamy and clayey soils «with 'impeded drainage' y u <$lightly acid loamy and clayey soils with
impeded drainage' present at the Site.
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2.13. The Northern Parcel generally falls in a southeasterly direction from a level of approximately
90mAOD in the northwest to approximately 75mAOD in the southeast.

2.14, The Southern Parcel generally falls to the south from a level of approximately 68m AOD in the
north to a level of approximately 58mAOQOD in the south. The topographic survey of the Site is
included in Appendix B.
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Proposed Development

The Site is proposed for a renewable energy Development (Old Wood Energy Park) consisting
of ground mounted solar photovoltaic (PV) arrays with associated infrastructure, a Battery
Energy Storage System (BESS) and substation.

Further details of the Development can be found within P21 - 2533 Old Wood Energy Park 4
Planning Statement and P2% 2533 Old Wood Energy Park 4Design and Access Statement.

The proposed Site layout is in included in Appendix C. It is noted that this Site layout has
been amended from that originally submitted to planning and refused. From a flood risk and
drainage perspective, the changes include micrositing of  electrically sensitive equipment
following a review of the latest national flood risk data.
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Development Vulnerability & Flood Zone
Classification

National Planning Policy Framework (NPPF) (December 2024)

NPPF requires that, as part of the planning process:

x 1Site TAeti>it<I"®°°<IOjl=l 11ell"epOl1aj®®I ... |%)tp thdE ag aflpdd°Elypel
risk potential.

x Flood risk potential is minimised by applying a 'sequential approach' to locating
‘vulnerable' land uses.

X Sustainable drainage systems are used for surface water management where practical.

X Flood risk is managed through the use of flood resilient and resistant techniques.

X Residual risk is identified and safely managed.

x Safe access and escape routes are included where appropriate.
YY..®el 1910 «;"®°°¢|Ejlalyu<lt°yiOy®It ypoes<IL®ypujpcelLEytOjtel#
flood zone based on the probability of river and sea flooding in that area, as summarised
below:

X Zone t Low probability (< 1 in 1000 years).

X Zone 2- Medium probability (1 in 1000 - 1 in 100 years for fluvial events and 1 in 1000 4
1in 200 years for tidal events).

X Zone 3a- High probability (> 1 in 100 years for fluvial events and > 1 in 200 year for tidal
events).

X Zone 3b- The functional floodplain (>1 in 30 years for fluvial events).

The flood risk and coastal change PPG sets out a matrix indicating the types of development
that are acceptable in different Flood Zones (see Table 4.1). The proposals are for a solar and
BESSDevelopment & jt Iillt®yliij>jeclyil; iiepOjy®I(p>EYyIOEOTOOE-<

All proposed Development is generally located in Flood Zone 1, as shown in the proposed Site
layout with flood risk information overlaid included in  Appendix C. All types of development
are appropriate in Flood Zone 1 (see Table 4.1).

The access track to the Southern Parcel is located across Flood Zone 2 and 3 . Essential
Infrastructure is appropriate in Flood Zone 2 and 3 subject to passing the Exception Test for
development in Flood Zone 3 (see Table 4.1).
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Table 4.1 4NPPF Guidance

Flood Flood Risk Vulnerability Classification

Zones

Essential Highly More Less Water
Infrastructure Vulnerable Vulnerable Vulnerable Compatible

Zone 1 9 9 g g 9

Zone 9 Exception 9 9 9

2 Test
Required
Zone | Exception Test 8 Exception Exception 9
3a Required Test Test
Required Required
Zone | Exception Test 8 8 8 9
3b Required

Sequential Test

TtoE«jpuoel O°1 O «19"®°°<IEjlalyu<l toylOy®It vy pHodejdylp@y i pljlu#e | LEY 1O |
SeCOepOjy®IY 101l °O0®<l...oIyAA®|+<IQRPE Y«eBE @A <lp O QUAECACTecljulyE
YOI Ejl=19%1>®°°cjpuce: |Y oI LL#I1OyO+110 yOl O I SeCO+pOjy®IYelOljl
development to areas with the lowest risk of flooding, t aking all sources of flood risk and
tT®; yOelt ypceeljpO°lyttoOpuoO:

"oe®AjpueIyUIOAyOelijplS<AO" ...« EI | O hetd & Site-~Ipecifi® floar sl 19 &
assessment demonstrates clearly that the proposed layout, design, and mitigation measures

would ensure that occupiers and users would remain safe from current and future surface

water flood risk for the lifetime of the development (therefore addressing the risks identified

e.g. by Environment Agency flood risk mapping), without increas ing flood risk elsewhere, then

the sequential test need not be applied. :ISOE>ytslayOEI>®°°<IEjl-lypclyli®tjyOecl’
measures are discussed below in Section 5 and 6, with no requirement for a Sequential Test

from a surface water point of view.

Flood risk from all sources is assessed below in Section 5. It is noted that  proposed access
to the Southern Parcel is located in Flood Zone 2 and 3 and as such, a Sequential Test is
required.

A Sequential Test is included as a standalone report elsewhere in the planning application
documents.
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Exception Test

The proposed access to the Southern Parcel is located within Flood Zone 3. In accordance
with Table 4.1, an Exception Test is required for Essential Infrastructure proposed in Flood
Zone 3. An Exception Test is therefore required to the  Development .

There are two parts to the Exception Test that the Development must demonstrate:

1. That Development that has to be in a flood risk area will provide wider sustainability
benefits to the community that outweigh flood risk; and

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

The wider sustainability benefits of the  Development are considered elsewhere in the
planning submission documents. In general, it is considered that the sustainability benefits
of the Development are extensive and self - evident.

Part 2 of the Exception Test will be addressed within this report , with the conclusions of this
report being that the Development will be safe over its lifetime and not increase flood risk.

10
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Site Specific Flooding Issues and Existing Flood
Records

National Planning Policy Framework (NPPF)

In accordance with the National Planning Policy Framework, this Flood Risk Assessment
considers all sources of flooding including:

a) Tidal Flooding 4from the sea ;

b) Fluvial Flooding 4from rivers and streams ;

c) Surface Water Flooding 4from overland surface water flow and exceedance;
d) Historic Flooding 4known historic flooding issues;

e) Groundwater Fooding 4from elevated groundwater levels or springs;

f) Flooding from Sewers 4exceedance flows from existing sewer systems; and
g) Atrtificial Sources 4reservoirs, canals etc .

Tidal Flooding

The Flood Map for Planning (see Figure 5.1)defines the probability of river and sea flooding
and defines the majority of the Site as Flood Zone 1, at Low risk of flooding, not predicted to
be impacted by a 1 in 1,000 year flood event.

Small areas of Flood Zone 2 and 3 are defined at the southern end of the  Southern Parcel.

There is generally no Development proposed within Flood Zone 2 or 3, as detailed in proposed

Site Layout included in Appendix C. The proposed access and culverted crossing to the

Southern Parcel is located across Flood Zone 2 and 3 where it is proposed to cross Kingston
Brook. Both the proposed access and culverted crossing will  be upgraded to facilitate the
construction and operation of the Development.

The Flood Map for Planning also includes a ;"®°°<luu«l1A®QOIIt®; yOelt yu

®e<lcyOy

included in Figure 5.1. It is shown that the extent of Flood Zone 2 and 3 on Site shows a

negligible increase with climate change over the next century.
The Site is located inland, with the nearest coastline  Sited approximately 80km east of the
Site. Flood risk predicted on Site by the Flood Map for Planning is therefore associated with
fluvial flooding (see below) and not reflective of tidal flood risk.

Overall, tidal flood risk at the Site is considered to be Very Low.

Fluvial Flooding

The Flood Map for Planning (Figure 5.1)defines the majority of the Site to fall within Flood
Zone 1, at Low risk of fluvial flooding, not predicted to be affected by a1in 1 ,000 year fluvial

flood event.

11
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Small areas of Flood Zone 2 and 3 are defined at the southern end of the  Southern Parcel.
There is generally no Development , and no electrical infrastructure, proposed within Flood
Zone 2 or 3, as detailed in proposed Site Layout included in Appendix C. The proposed
access to the Southern Parcel is located across Flood Zone 2 and 3 where it is proposed to
cross Kingston Brook.

Y «1"®°%|;yAI>°EIL®YpUjpeely®I°ljut®Oc<cellyl;"®°°<lup-l1A®OIIT®; yO
included in Figure 5.1. It is shown that the extent of Flood Zone 2 and 3 on Site shows a
negligible increase with climate change over the next century.

Fluvial flood risk mitigation measures are discussed in Section 6. At detailed design, full
details of the access crossing over the Kingston Brook will be confirmed. The design will
ensure flows within the Kingston Brook and associated flood risk are not impacted.

A Flood Emergency Management Plan will be provided for the  Southern Parcel during detailed
design to ensure Site users remain safe should a flood occur.

Overall, given the above, the fluvial flood risk at the Site is considered to be Low.

Figure 5.1 4Flood Map for Planning

Legend

D Flood Zone 2

. Flood Zone 3

Flood Zones Plus
Climate Change

Surface Water Flooding

The Risk of Flooding from Surface Water (RoFSW) dataset shows large areas of the Site are
not predicted to be impacted by a 1 in 1,000 year rainfall eventand  have a Very Low likelihood
of surface water flooding (see Figure 5.2). The dataset also highlights areas with High to Low

12
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likelihood of flooding , impacted by a 1 in 30 and 1 in 1,000 year rainfall event, respectively,
throughout the Site.

The RoFSW dataset also predicts the depths of surface water flooding across the Site. Within
the Site, surface water flood depths generally remain shallow and are typically not predicted
to exceed 300mm (see Figure 5.3).

The lowest edge of all proposed solar panels will be raised 800mm above ground levels as
standard . Solar panels are therefore not predicted to be impacted by surface water flooding,
nor negatively impact flood risk elsewhere.

It is noted that following release of the latest RoOFSW data, that no solar panel raising above
the standard 800mm is required. Previously, greater solar panel raising was proposed, based
on the now superseded RoFSW depth data.

Purposefully through design, none of the greater vulnerability infrastructure on  Site (inverters,
storage containers, transformers and substation infrastructure) ha s been located in areas
predicted to be at risk of flooding (see  Appendix C). To achieve this, following release of the
latest Risk of Flooding from Surface Water dataset, the previously submitted proposed Site
layout has been amended slightly to include some  micrositing of electrically sensitive
equipment out of areas predicted to be at risk of  surface water flooding.

Given the above, the Site is considered to be at Low risk of flooding from surface water.

Figure 5.2 4RoFSW Extents

- Legend
e

e \ [T High Likelihood

"8 [ Medium Likelihood

|| Low Likelihood

:
4
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Figure 5.3 4RoFSW Depth s (300mm)

Legend

| [ High Likelihood
[ ] Medium Likelihood
|| Low Likelihood

Historic Flooding

Y ol <1I'{j1O°Ejt1"®°%cl;yAl<OelIp°OIE«t°Eclypel j10°EitTI1>@BitecleaspOll”.

The Greater Nottingham SFRA (2017) has no mention of the Site area regarding historical
floods.

Overall, the historic flood risk to the  Site is considered to be Very Low.

Groundwater Flooding

BGS data show that most of the Site is underlain by mudstone and limestone bedrock
geology . Mudstone is generally impermeable. The hydrogeology aquifer classification define s
the Site entirely as 'rocks with essentially no groundwater'. There is therefore  very little
potential for groundwater emergence on the  Site.

BGS record superficial deposits at the  Site comprising of Alluvium - Clay, Silt, Sand and

Gravel< | ;'ey®ye | Si®0 | Syp<l yu<l #Eya®<I yu«<l ; #SwHi> R0 B HFEF R AL | ¢
Soilscapes mapping defines soils on Site to have impeded to slightly impeded drainage .Any

clay in the superficial deposits and the poorly draining soils on Site will further prevent

groundwater emergence on Site.

Topography on Site is also not conducive to groundwater flooding 4 any groundwater to

emerge would follow the existing Site topography and flow towards the south of the Site, and
towards the various watercourses on Site and in the immediate vicinity.

14
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5.25. The Greater Nottingham SFRA (207 -110y O « 11 @egOwith the greatest susceptibility to
groundwater emergence [are] along the River Soar and River Trent corridors, followed by
areas along the corridor of the River Smite ". These locations are far enough away from the
Site to not be considered as a risk.

5.26. Overall, the risk of groundwater flooding at the Site is considered to be Low.

Flooding from Sewers

5.27. The Greater Nottingham SFRA (20T) does not include any records of sewer flooding
occurring at the Site.

5.28. As the Site is entirely agricultural land , it is unlikely that there is an existing underground
drainage network located within the  Site boundary. Additionally, any flood water from sewers
in the close vicinity of the Site would follow local topography and would not be expected to
accumulate within the  Site boundary.

5.29. The risk of flooding from sewers to the Site is therefore considered to be Low.

Flooding from Atrtificial Sources

5.30. Y ¢l <IIO«I+EA°{EI"®°°<| ¢Oe*pOIl<«ysmallipsradr GheySite at the southern end
of the Southern Parcel is at risk of reservoir flooding should a catastrophic breach occur
<OEjucelyl; Eél wateréourses are flowing under normal conditions  (see Figure 5.4).
There is generally no infrastructure proposed in this risk area, with  the exception of the
proposed access to the Southern Parcel. The Site is shown to have norisk <OEjpcelyl;ieOl yeé<I
when local rivers have already overflowed their banks

5.31. The Reservoirs Act 1975 requires that all reservoirs are inspected regularly by competent
persons to assess the likelihood of failure. The SFRA also details that provided the inspections
are carried out regularly and to a high standard, the likelihood of r  eservoir failure is considered
minimal. As such, the risk of reservoir flooding impacting the  Site is considered to be Low.

5.32. There are no other artificial bodies of water near the Site that pose any risk . The Site is
therefore considered to be at  Low risk of flooding from artificial sources.

15



Figure 5.4 4Reservoir Flood Extents 4Wet & Dry Day
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Post Development Flood Risk Summary

5.33. The risk of flooding to the Site from all sources has been assessed above, with the
conclusions summarised in Table 5.1:

Table 5.1 4Flood Risk Summary

Flood Flood Risk Mitigation/Comments

Source

Tidal Very Low &Areas of Site predicted to be at risk of flooding by
the Flood Map for Planning are not reflective of tidal
flood risk.

&1Y Site<il ju®ypu<l ®°tyOioul eplO welll
beyond the extent of any tidal influences

Fluvial Low &The Development is generally entirely located in
Flood Zone 1.

&The proposed Southern Parcel access located
across Flood Zone 2 and 3 will be designed to ensure

16
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existing flow patterns and flood risk are not
impacted.

&A Flood Emergency Management Plan for the
Southern Parcel will be prepared during detailed
design.

Surface Low &l brge areas of the Site have a Very Low likelihood

Water of flooding, not predicted to be impacted by 1 in
1000 year rainfall event.
&lntentionally through design, none of the greater
vulnerability infrastructure is proposed in areas
predicted to be at risk of surface water flooding.
&I1Y I ®°a«101 «<ceolar payeanili be raised
above the maximum predicted surface water flood
depths on Site.
&Y sl AECACTI«<ITOE>ytelayO«EI<Eyjpy
manage surface water arising on Site.

Historic Very Low &1Y «1Sad EA data do not include records of any
historic flood events impacting the  Site.

Groundwater | Low & Mudstone bedrock on Site is likely to be
impermeable. T he hydrogeology consists of rocks
with essentially no groundwater. Additionally, clay
deposits and soils with impeded drainage are
expected to limit any groundwater emergence on
Site.
& I[Topography on Site is not conducive to
groundwater flooding.
&nformation included in the SFRA shows the Site to
be at low risk of groundwater flooding.

Sewers Low &Y «E «hypEeebrds of sewer flooding occurring at
Site included in the SFRA.
&1 Y Site is currently agricultural land with no
existing sewer network expected within the  Site
boundary.

Atrtificial Very Low & small section at the southern end of the  Southern

Parcel is predicted to be at risk of reservoir flooding.
There is generally no Development proposed here,

with the exception of the Southern Parcel access

17
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and brook crossing, both of which will be upgraded
for the Development .

&The likelihood of reservoir failure is considered
minimal .

& here are no artificial bodies of water surrounding
the Site.

Access & Egress

Access to the Northern Parcel will be via a new access to the south of the farm access
Access to the Southern Parcel will be via an upgrade to the existing field access oppo site the
Rempstone Lane / Costock Road junction to the south.

The access and brook crossing to the Southern Parcel is located in Flood Zone 2/3, at risk of
fluvial flooding (see Appendix C). Approximately 100m of the Southern Parcel access track
is located in Flood Zone 2/3.

The access point to the Northern Parcel is located in Flood Zone 1,at Very Low risk of fluvial
flooding. The access is also predicted to be at  Low risk of flooding from surface water by the
ROFSW dataset.

Neither access point is at significant flood risk from any other source.

Although the Site is beyond the coverage of Environment Agency Flood Warnings, it is
recommended that those potentially working on  Site avoid access to the Southern Parcel if
significant rain is expected , unless there is an emergency . The provision of safe refuge at the
Southern Parcel will be considered at detailed design to ensure that if the proposed access
is flooded whilst anyone is on Site, they will have safe refuge to remain on Site until the flood
waters subside along the access . A Hood Emergency Management Plan for the Southern
Parcel will also be provided during detailed design.

Access and egress for the Northern Parcel will not be impaired during an extreme flooding
event. In addition to the above, the Site will be managed remotely and only vi sited
occasionally for maintenance. Site access and egress should therefore not be needed during
an extreme flood event.

Flood risk to the Southern Parcel access has been assessed using the Site topographic survey
information ( Appendix B ) and the extent of Flood Zone 2 along the access route, as defined
by the Flood Map for Planning (see Figure 5.1). Based on this assessment, a 1 in 1,000 year
flood level of 57.95mAOD has been estimated along the Southern Parcel access route (see
Appendix D).

The access and brook crossing to the Southern Parcel is subject to detailed design. At this
stage, to ensure no loss of floodplain storage, it is recommended that the access is
constructed at current ground levels. The soffit of the brook crossing is recommended to be

at a minimum level of 57.95mAQOD (the estimated 1 in 1,000 year flood level along the access
route).
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If the new access is constructed at existing ground levels, w ith an estimated flood level of
57.95mAOD, a maximum 1 in 1,000 year flood depth of 0.67m is predicted along the access
(see Appendix D).

Y ¢l ¢4+®°A epO<iI"jEel °puid®0y4@bha& Risk Céhealtihg) has advised of a
maximum flood depth that an emergency fire vehicle can pass of 0.75m to 1m. Based on the
presented assessment, emergency fire access for the Southern Parcel would theref  ore not
be restricted during a 1 in 1,000 year flood event if the access is constructed as existing
ground levels (see Appendix D).

It is recommended that the access to the Southern Parcel is constructed with flood resilient
materials that would not easily wash awa y. This may include, for example, crushed stone .

To provide betterment over the existing situation, it is recommended that the existing culvert
along the Kingston Brook where the Southern Parcel brook crossing is proposed, is removed.
This would improve ecological connectivity, increase capacity of the K  ingston Brook and
reduce the risk of blockage.
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Mitigation Measures and Surface Water Drainage

This section summarises the proposed mitigation measures required on

a) The Development is not at significant risk of fluvial flooding.

b) The Development is not at significant risk of surface water flooding.

c) Maintenance access to Ordinary Watercourses is not impacted by the

Site to ensure that:

Development .

d) The potential impacts of the Development on surface water runoff are minimised.

This section also considers if, with proposed mitigation measures in place, any further

measures (such as a surface water drainage strategy) are required to ensure

Development is safe from flooding and does not increase flood risk elsewhere.

Solar Farm

Solar Panels

that the

The majority of the proposed solar farm  will comprise of solar panels. The solar panels are

AECAC 1O .. olyl;>iceclielOe < 12;0 14°EOity@IIOAACEDTICEjaeplciEet(
need for concrete foundations. There will be a gap of

between 2.5 and 6.5m between the

rows of solar panels. Generally, the lowest edge of solar panels will be 0.8m above the ground,
extending to 3.1m above the ground at their highest point.

The RoFSW dataset generally predicts surface water flood depths on Site to remain shallow,
Site. The proposed solar panel raising will
therefore ensure the panels are situated above the predicted surface water flood depths,
allowing surface water to flow freely below. It can be noted that RoOFSW 2025 update (on
which this report version is based upon ), shows a reduction in surface water depths
compared to those shown prior to the update,  with no additional solar panel s raising required
beyond the proposed 0.8m to ensure the solar panels are situated above the predicted

not predicted to exceed 300mm across the

surface water flood depths.

No solar panels are proposed within the areas in Flood Zone 2 or 3.

Overall, the proposed solar panels will be safe from fluvial flooding and will be raised
sufficiently so as not to be at risk from surface water flooding

No further mitigation measures , beyond those mentioned above and currently included in

the Site design, are considered necessary.

Greater Vulnerability Infrastructure

In addition to solar panels, central inverters, battery storage containers, battery storage

inverters, auxiliary transformers, substation

infrastructure and solar

connection

infrastructure are proposed on Site. These items are referred to as the greater vulnerability

infrastructure and cover a small percentage of the

Site area (see Appendix C).
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6.9. In addition to being small, these units are generally well distributed across the Site (see Site
Layout in Appendix C).

6.10. It is proposed to Site the central inverters disperse d across the Site on concrete plinths or
screw piles off the ground with  AeE ey .. ®elyEeyll...opeyO 100u°>»>1>E° 10 «1t°pn0
will therefore be able to discharge into the surrounding ground, as per existing. It is expected
that the same approach is taken for auxiliary transformers . To be confirmed at detail design
stage.

6.11. The two buildings associated with the solar connection infrastructure have the potential to
increase surface water runoff from the  Site. As such, these areas have been included in the
surface water drainage strategy presented in Section 7.  The surface water drainage strategy
is also proposed to manage the proposed BESS at the southern end of the  Site (see below in
Section 6 and Section 7).

6.12. None of the greater vulnerability infrastructure is located within Flood Zone 2 or 3 or within
an area of surface water flood risk identified by the RoFS W dataset.

6.13. Based on the above, t he proposed central inverters will not be at significant risk of flooding,
nor will they significantly impact the existing surface water drainage patterns as th e
infrastructure is small in area, sited on concrete plinths or screw piles with the permeable
areas beneath and are well distributed across the  Site whilst also avoiding the areas at
greate st flood risk. It is also noted that t he majority of ground cover on Site will consist of
species rich grassland which will help improve infi Itration potential on Site and help manage
any minor surface water runoff from the proposed central inverters. The more significant
infrastructure will be managed with the proposed surface water drainage strategy.

6.14. No further mitigation measures are considered necessary.
Access Tracks

6.15. Proposed access tracks will be constructed with permeable materials, expected to be type
lor 2 crushed stone. Surface water runoff will therefore be able to discharge into the crushed
stone before soaking into the surrounding ground, as per existing. It is also noted that traffic
volumes will be very low during the operational phase of the Development . This will ensure
significant compaction is avoided and infiltration is not  restricted .

6.16. Where access tracks are proposed to cross Ordinary Watercourses on Site, they will be
designed to ensure flows are not impacted. There are currently 3 proposed instances of
access road s crossing Ordinary Watercourses on Site, including 1 over Kingston Brook. The
exact design of these access crossings will be confirmed during detailed design.

6.17. As discussed above in Section 5, access to the  Southern Parcel in through Flood Zone 2 and
3. The exact track requirements for this section will be confirmed during detailed design. A

Food Emergency Management Plan for the Southern Parcel should also be provided during
detailed design.

6.18. No further mitigation measures are considered necessary.
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Proposed Land Use Change

6.19. The proposals will result in the cessation of agricultural activities at the Site which will in turn,
result in a variety of beneficial effects which will serve to reduce soil compaction and runoff
rates from the Site, as listed below:

X The Site will not be left without vegetation cover during the winter as experienced
with arable farming;

X The Site will not be intensively trodden or over grazed; and
X The Site will not be regularly traversed by heavy machinery

6.20. It is also recommended that following installation of the panels, the  Site is chisel- ploughed or
similar cultivated and seed with native meadow grass and wildflowers. Chisel - ploughing will
reduce soil compaction on the Site and promote seed growth; it has been proven to
significantly increase infil tration rates thereby reducing runoff rates from the Site.

6.21. If grazing is undertaken on Site following Development , the grazing density will be kept low to
limit compaction and ensure a varied grassland and sward establishes.

6.22. Additionally, larger meadow type grasses and wildflower vegetation provide high levels of
natural attenuation which will serve to reduce the risk of erosion and limit surface water flows
across the Site. With the implementation of chisel -ploughing, changing the Site<11 AE | yEe&l
function to solar power generation will have several potential lon  ger- term benefits regarding
surface water runoff rates.

6.23. A Landscape Strategy has also been developed for the  Site and is included elsewhere in the
planning submission. The strategy includes woodland areas, new hedgerows , new trees and
varied grassland and wildflower meadow . These features will also help to manage surface
water runoff from the Site.

Ordinary Watercourses Easements

6.24. To ensure maintenance access is not impacted by the  Development a 3m easement from
the top of bank from all Ordinary Watercourses has been kept clear of all Development , with
the exception of where watercourse crossings are proposed . These easements have been
based on LiDAR data and an estimated width of 5m for most Ordinary Watercourse s and 6m
for the Kingston Brook. Development works within the easement (i.e. watercourse crossings),
will be subject to Ordinary Watercourse Consent.

6.25. The Site is not located in an Internal Drainage Board Area nor are there any Main Rivers on
Site. As a result, a maintenance easement of more than 3m is not considered necessary.

Surface Water Drainage Strateqy

6.26. As discussed above, the central inverters dispersed across the  Site will generally not
significantly impact surface water runoff rates and patterns at the Site.

6.27. In addition, the cessation of intensive agricultural activities at the Site will have beneficial
effects which will help reduce soil compaction and surface water runoff rates from the Site.
The Landscape Strategy also proposes features that will help manage surface water runoff,
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as discussed above. Overall, the proposed solar farm Development at the Site therefore has
the potential to provide betterment in terms of surface water runoff rates and downstream
flood risk .

The solar connection infrastructure buildings will be managed with the proposed surface
water drainage strategy detailed in Section 7. It is not considered necessary to provide
drainage features for the other solar infrastructure.

BESSand Substation Compound

Compared to the proposed solar farm  Site, the proposed BESS and substation has the
potential to increase surface water runoff from the  Site.

Battery Storage Containers and Inverters

The BESS islocated in Flood Zone 1 (see Appendix C). The RoFSW dataset also does not
predict the BESS area to be at risk of surface water flooding.

As a large proportion of the proposed BESS Site will comprise rows of battery storage
containers and battery inverters which will increase the impermeable area of the Site and
have the potential to increase surface water runoff, a surface water drainage strategy will be
required to manage surface water runoff from the proposed battery storage container and
inverters (see Section 7).

Access Tracks

Taking a conservative approach, the proposed surface water drainage strategy defined the
full BESS compound, including access tracks here, to be impermeable. As a result, proposed
SuDS on Site will be designed to manage surface water runoff from the proposed access

tracks.

No further mitigation measures are considered necessary.

Substation

A substation is proposed at the southern end of the ~ Southern Parcel. There is potential that
this infrastructure increase surface water runoff from the Site. A conservative approach has
therefore been taken and the entire substation area will be assumed impermeable and
managed with suitable SuDS features (see Section 7) to ensure surface water runoff from the

Site does not increase.

Surface Water Drainage Strateqgy

As discussed above, left unmanaged, the proposed BESS has the potential to increase
surface water runoff from the Site and as such, to ensure flood risk downstream does not
increase, a surface water drainage strategy will be required  for the BESS and Substation . The
surface water drainage strategy is discussed in detail  in Section 7.
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Proposed Surface Water Drainage Strategy

As discussed above, the BESSand substation infrastructure will increase the impermeable
area on Site and have the potential to increase the surface water runoff from the Site. A
surface wate r drainage strategy is therefore required for the proposals to ensure flood risk
elsewhere does not increase .

Surface Water Management

The SuDS hierarchy demands that surface water run off should be disposed of as high up the
following list as practically possible:

&I(pO°I0 sleE°Opu«<l,ju>jueeEogr@heAp -1y u<lE-.
&IYOIylTOE>ytelayOeEl...0& 19E1O op |

&IYOlylIOE>ytelayOsEllsasE | joe Ayel<EyjuI°Elyu°0 *El<EyjuyaelieicC
&lYOlylto . jusclieacE |

In order to determine the most suitable method of surface water disposal from the Site the
options listed above have been considered as follows:

Infiltration

BGS data show that most of the Site is underlain by mudstone and limestone bedrock

geology. Mudstone is expected to be impermeable. Additionally, BGS record superficial

deposits at the Site including ; ® ® O & Oy ISilt, Sand and Gravel <y p«<|;'=@lay, Silt, Sand

y U<l #E y.aSdlscapes mapping shows O I SSIip>EYyIOEOTOOE«I O°l>y®®1 OpceE
t®yeé«selloj®I1aiO 1 Ae«ce RSy groyrmd eorditions are not considered suitable for

infiltration - based SuDS. Therefore, infiltration - based SuDS have been ruled out as the source

of surface water disposal.

Surface Water Body

The next option in the SuDS hierarchy is to discharge surface water runoff into an existing
surface water body.

It is proposed to discharge surface water runoff from the BESSand substation infrastructure
into the Kingston Brook .

SuDS selection process

Various methods of SuDS (Sustainable Drainage Systems) should be considered for use as
different methods have constraints attached to them and may not be suitable for this
development.

An assessment of the suitability of different SuDS techniques is summarised in Table 7.1
Le®°a 1 #0j<yputsI>E°1;Y «1SO Sl yuOy®<I Iyl ..oopl Olecl O°1>°E" | (
assessment.
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Table 7.1 4Assessment of SuDS Suitability

SuDS Potentially suitable Justification
Technique for this

development

Rainwater No Not considered suitable for BESS
Harvesting development s.
Green Roofs | No Not considered suitable for BESS

development s.

Infiltration No The ground conditions on Site are not
Systems considered suitable for infiltration -based
(Soakaways, SuDS.

etc.)

Filter Drains | Yes Could be used to help convey surface water

runoff on Site.

Swales Yes Could be used to help convey surface water
runoff on Site. Note that no swales have been
included within the proposed Surface Water

Drainage strategy.

Bioretention No Not considered suitable due to land take
Systems
Trees Yes Could be considered but would not

significantly reduce the storage requirements

Underground | Yes Proposed to contain potentially contaminated
storage fire suppression water .

Detention Yes Proposed as the main source of surface water
basins & storage from the BESS and substation
ponds infrastructure on Site.

Wetlands No Not considered suitable due to land take
Permeable Yes Could be used for the proposed access tracks.

Paving
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BESS andSubstation Compound

The BESSand substation compound is 1.32 3ha in area and will comprise type 1 or type 2
crushed stone . Taking a conservative approach, it has been assumed for the purpose of this
surface water drainage strategy that the full BESS and substation area (1.32ha) will be
impermeabl e. This area includes the BESS and substation infrastructure, as well as the
associated access tracks.

Surface water runoff will be collected from the BESS and substation compound with a system
of perforated collector pipes and surface water drains running through the BESS and
substation area.

Surface water flows will be conveyed to the proposed attenuation basin via a storm water
drain. The basin will discharge surface water runoff into the Kingston Brook at a restricted
QBAR greenfield runoff rate and has been designed to manage flows for all storm events up
to and includ ing the 1 in 100 year event plus 25% allowance for climate change. This is the
Soar Management Catchment central climate change allowance for the 2070s epoch, noting

a design life for the Development of approximately 40 years.

The proposed attenuation basin is located in Flood Zone 1.

The QBAR greenfield runoff rate has been calculated using the IH124 method via Micro
drainage. Rates have been calculated for 50 hectares and then factored down to an area of
1323 hectares . As such, a hydro - brake is proposed near the outfall to restrict the flow to the

calculated greenfield runoff rate of 4.9 I/s.

The proposed drainage strategy drawings can be found in Appendix E. Causeway Flow
network calculations are also included in Appendix E.

Solar Connection Infrastructure Buildings

As discussed in Section 6, the two buildings associated with the solar connection
infrastructure have the potential to increase surface water runoff from the Site. As such,
these areas have been included in the surface water drainage strategy presented here.

It is proposed to locate a filter drain 22.5m long, 1.0m wide and 0.7m deep around the
proposed buildings. These gravel trenches will help store surface water runoff from the small
buildings, aiding infiltration into the ground below. Any surface water exceeding the capacity

of the gravel trenc h will slowly overtop and disperse into the surrounding ground.

The proposed drainage strategy drawing s can be found in Appendix E.

Fire Water Supply and Containment

In case of a fire event at the BESS onSite, the National Fire Chiefs Council (NFCC) BESS
guidance (see Appendix F) requires as a minimum supply of 1,900 litres per minute of water
for at least 2 hours to be readily available at the Site. This is equivalentto a volume of 228m 3.
The Site layout included in  Appendix C shows two proposed water storage tanks and pumps
located alongside the proposed BESS. These tanks are design ed to supply fire suppression
water on Site.
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There are also two fire water containment pipes proposed on  Site that are design to ensure
that in the event of a fire, potentially contaminated fire suppression water is contained within

the drainage system and not able to pollute the local environment. These pipes have been
designed to store a total of 228m? of fire suppression water, in accordance with NFCC
guidance discussed above.

There is a penstock located downstream of the two fire water containment pipes that will be

shut off in the event of a fire. This will ensure potentially contaminated fire suppression water
does not reach the proposed attenuation basin and  subsequently enter the Kingston Brook .
Instead, water will be trapped within proposed drainage system . Contaminated water would
then be manually pumped out and taken away from the  Site.

It is also noted that the BESS platform with have an impermeable liner to ensure potentially
contaminated fire water cannot infiltrate.

Water Quality

The SuDS Manual (CIRIA C753) states that the design of surface water drainage should
consider minimising contaminants in surface water runoff discharged from the Site. The level
of treatment required depends on the proposed land use, according to the pollution hazard
indices.

Table 7.2 shows the pollution indices for the proposed BESS.

It is noted that the issue of potentially contaminated fire suppression water has been
considered in the Site design, as detailed above. In the event of a fire, the penstock on  Site
will be closed to contain all potentially contaminated fire suppression water and not allow it

to pollute the local environment.

Table 7.2 4Pollution Hazard Indices

Pollutant Pollution  Total Metals Hydrocarbons
hazard suspended

level solids
(TSS)

Other roofs (typically | Low 0.3 0.2 0.05
commercial/industrial roofs)

Low Traffic Roads (general | Low 0.5 0.4 0.4
access roads)

Total 0.8 0.6 0.45

Table 7.3 shows the pollution mitigation indices for the proposed BESS gravel compound and
attenuation basin . It is shown that each individual pollution mitigation indices exceed s the
Development pollution indices. Therefore, the mitigation measures are deemed adequate for

the Site.
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Table 7.3 4Indicative SuDS Mitigation Indices

A

@

Type of SuDS component Total  suspended Hydrocarbons
solids (TSS)

Gravel BESS Compound | 0.7 0.6 0.7

(Permeable Pavement)

Attenuation Basin (0.5 | 0.25 0.25 0.3

mitigation)

Total 0.95 0.85 1
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Summary

The Site is approximately 10ha in area and is currently almost entirely greenfield and
predominantly used for arable farming with some smaller areas of modified grassland . The
redline also includes a section of highway in which the cable will be laid.  The Site is proposed
for a solar farm and BESSDevelopment .

The Site is generally located in Flood Zone 1, with small areas of Flood Zone 2 and 3 at the
southern end of the Southern Parcel, associated with the Kingston Brook . Flood Zone 2 and 3
are generally left undeveloped with the exception of the proposed access  and brook crossing
to the Southern Parcel. Areas of surface water flood risk are also predicted on  Site. Mitigation
measures are proposed to help protect the  Development from flooding over its lifetime.

The Site is not considered to be at significant risk of flooding from any source . Access and
egress to the Northern Parcel is not predicted to be impeded during an extreme flood event.
Flooding may restrict access and egress at the  Southern Parcel during extreme events,
although as the Site will be operated remotely, it is unlikely that access during an extreme
flood event will be required. Furthermore, a Flood Emergency Management plan should be
complete during detailed design.

Surface water runoff from the solar connection infrastructure buildings, BESSand substation
will be manage d with the proposed surface water drainage strategy to ensure surface water
runoff rates and associated flood risk does not increase as a result of the Development .

With mitigation measures and the proposed surface water drainage strategy in place, the
Development will not increase flood risk on  Site or elsewhere.

The Development is considered to accord with the requirements of the National Planning
Policy Framework (NPPF) with residual risk to the Site fully mitigated, and as such considered
low risk.
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Mr Gareth Elliott Our ref: LT/2024/128434/01-L01

Rushcliffe Borough Council Your ref: 24/00161/FUL
Development Control
Rushcliffe Borough Council (Rushcliffe Date: 07 March 2024

Arena) Rugby Road
West Bridgford
Nottingham

NG2 7YG

Dear Mr Elliott,

CONSTRUCTION, OPERATION AND SUBSEQUENT DECOMMISSIONING OF A
RENEWABLE ENERGY PARK COMPRISING GROUND MOUNTED SOLAR PV
WITH CO-LOCATED BATTERY ENERGY STORAGE SYSTEM (BESS) AT THE
POINT OF CONNECTION, TOGETHER WITH ASSOCIATED INFRASTRUCTURE,
ACCESS, LANDSCAPING AND CABLING.

LAND WEST OF BRADMORE ROAD AND NORTH OF WYSALL ROAD, LAND
WEST OF WYSALL, WYSALL

We have no objection to the proposals.

Advice to the applicant

The proposals include 3 instances of access roads crossing ordinary watercourses,
including the Kingston Brook. The permanent structures and the associated temporary
works may require consent under Section 23 of the Land Drainage Act 1991. It is
recommended that the applicant engages early with Nottinghamshire County Council as
the Lead Local Flood Authority with details of their proposals.

Yours sincerely,

Mr Joshua Milsom
Planning Advisor

Direct e-mail josh.milsom@environment-agency.gov.uk

Environment Agency

npa - Bridgford Point Scarrington Road, West Bridgford, NG2 5BR.
Customer services line: 03708 506 506
www.gov.uk/environment-agency

End




Corporate Letterhead Apr 20

This matter is being dealt with by:

Planning ref:
24/00161/FUL
Consultation received:
22/02/24

Ms Helen Knott

Service Manager +Planning

Rushcliffe Borough Council

Rushcliffe Arena

Rugby Road 26 February 2024

West Bridgford

NG2 7YG

Dear Ms Knott

PROPOSAL: Construction, operation and subsequent decommissioning of a renewable
energy park comprising ground mounted Solar PV with co -located battery energy storage
system (BESS) at the point of connection, together with associated infrastructure, access,
landscapi ng and cabling.

LOCATION: Wysall Road , Wysall

Thank you for inviting Nottinghamshire County Council as the Lead Local Flood Authority (LLFA) to
comment on the above application, we have reviewed the application which you consulted us with
on the 22 Feb 2024.

Based on the submitted information we have no objection and no further comments to make on
the proposals.

Yours sincerely

Callum Smith

Principal Flood Risk Management Officer
Nottinghamshire County Council

Please ensure any consultations are sent to

The Council is committed to protecting your privacy and ensuring all personal information is kept confidential and safe. For more details
see our general and service specific privacy notices at: https://www.nottinghamshire.gov.uk/global-content/privacy

Nottinghamshire County Council, County Hall, West Bridgford, Nottingham NG2 7QP
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