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o)
P
Introduction

Background

Pegasus Group has been appointed by RWE Renewables UK Solar and
Storage Limited (the Applicant) to undertake a Flood Risk Assessment
(FRA) and surface water drainage strategy for Tween Bridge Solar Farm
(the Scheme). This FRA supports Chapter 10 (Water Resources)
[Document Reference 6.2.10] of the Environmental Statement (ES).

This FRA reports on the baseline and Scheme design information
available at the time of writing.

This assessment considers the risk of flooding from all sources,
including tidal, fluvial, surface water, historic, groundwater, sewer and
artificial sources.

An outline surface water drainage strategy has been included within this
report. Final drainage strategy details will be secured via requirements
at Detailed Design.

National and Local Policies

National Policy Statements (NPS):

Any new planning application (including proposed Nationally Significant
Infrastructure Projects) that requires a FRA will also require a surface
water drainage strategy to be submitted. The drainage strategy must
demonstrate the use of SuDS within the design and should be in line
with the requirements as set out within with the relevant NPS, notably
NPS EN-1 [Ref. 10-1]_and EN-3 [Ref. 10-2]. Full details of these policies
are included in Chapter 5 Policy and Legislative Context [Document
Reference 6.2.5] of the ES.

The NPS EN-1 considers the flood risk impacts associated with energy
infrastructure developments, ensuring flood risk from all sources are
assessed and emphasising that proposed developments located in
areas of flood risk should be designed and constructed to remain
operational in times of flood. The NPS EN-!1 also provides guidance in
relation to the Sequential Test and Exception Test and sets out the
minimum requirements for FRAs.
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[P]
17. The policy requirement to undertake the FRA is set out in section 5.8 of
NPS EN-L

x Paragraph 5.8.13 of EN-! states that "A site - specific flood risk
assessment should be provided for all energy projects in Flood
Zones 2 and 3 in England".

x Paragraph 5.8.21 of the EN- 110y O 11 @llgvdng 8pplication of
the Sequential Test, it is not possible, (taking into account wider
sustainable development objectives), for the project to be
located in areas of lower flood risk, the Exception Test can be
applied, as defined by Table 2 of the Planning Practice Guidance.
The test provides a method of allowing necessary development
to go ahead in situations where suitable sites at lower risk of
flooding are not available :

1.8. Paragraph 2.10.84 of the NPS EN- | 1Oy O «ihhe@® a Flood Risk
Assessment has been carried out this must be submitted alongside the
applicant's ES. This will need to consider the impact of drainage. As solar
PV panels will drain to the existing ground, the impact will not, in general,
be significant . :

National Planning Policy Framework (NPPF) (December 2024) [Ref. 10-
3l

1.9. Paragraph 181 of the NPPF states that a site-specific Flood Risk
Assessment (FRA) will be required for proposals:

a) that are greater than | hectare (ha) in area within Flood Zone I;

b) that are located in Flood Zone 2 or 3 (including minor development
and change of use);

c) in an area within Flood Zone 1 which has critical drainage problems;

d) in an area within Flood Zone ! identified in a Strategic Flood Risk
Assessment as being at increased flood risk in the future;

e) in an area in Flood Zone 1 that may be subject to other sources of
flooding, where its development would introduce a more vulnerable use.

110. The Order Limits is approximately 1,83lha in area and generally located
within Flood Zone 3. A full FRA is therefore required for the Scheme.
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111, As A<EI AyEyceEyA | 19> @pplicatibhs’ whith could affect
drainage on or around the site should incorporate sustainable drainage
systems to control flow rates and reduce volumes of runoff, and which
are proportionate to the nature and scale of the proposal. These should
provide mul tifunctional benefits wherever possible, through facilitating

improvements in water quality and biodiversity, as well as benefits for
y *pjOé :

112, In February 2016, the Environment Agency (EA) introduced new
guidance relating to the climate change allowances that must be
considered within a FRA. Since 2016, the allowances for sea level rise,
peak river flow and peak rainfall have each been updated, with the most
recent update occurring in May 2022.

113. In March 2025, the EA published new national risk information for
flooding and coastal erosion to the Flood Map for Planning. This includes
future scenarios accounting for climate change and new Flood Zone
data. The Flood Zones are produced as part of the new National Flood
Risk Assessment (NaFRAZ2).

Local Policies

114, In addition to the requirements as discussed above, this assessment
has also reviewed the information and requirements included in the
Doncaster MBC Level | Strategic Flood Risk Assessment (2015) [Ref. 10-
4] (covering the western half of the Order Limits) and the North and
North East Lincolnshire Strategic Flood Risk Assessment (2022) [Ref.
10-5] (covering the eastern half of the Order Limits).
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2. Existing Order Limits & Hydrology

Order Limits Location & Existing Conditions

2.1 The Order Limits is situated between Thorne to the west and Crowle to
the east, in the Metropolitan Borough of Doncaster, South Yorkshire. The
Order Limits is dissected by several major roads and routes, including
the M180 motorway, the Al8, the South Humberside Main Line railway
route and Stainforth and Keadby Canal. The Thorne Moors are located
to the north of the Order Limits. The Order Limits location is shown in
Figure 2.1 and also included in Appendix A (Al).

22. The Order Limits are approximately 1,83lha in area and are currently
entirely greenfield.

23. A topographic survey of the Order Limits was carried out and shows
that land is currently situated between approximately -0.2mAOD and
2.6mAOQOD and exhibits very low or negligible gradients.

Figure 2.1 4Site Location
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A 4
Existing Drainage and Hydrology

24, There are a large number of watercourses located within the Order
Limits and in the immediate vicinity. These include several Main Rivers
which are managed by the EA including: the North Soak Drain, the South
Soak Drain, the North Engine Drain, the South Engine Drain, the River
Torne and the Hatfield Waste Drain. Main Rivers within the Order Limits
and in the immediate vicinity are shown in Figure 2.2 and also included
in Appendix A (A2). The River Don and River Trent (both Main Rivers)
are located to the west and east of the Order Limits, respectively.

Figure 2.2 4Main Rivers

| Legend
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25. In addition to the Main Rivers discussed above, there are a large number

of Ordinary Watercourses running through the Order Limits. A large
number of these fall under the control of two Internal Drainage Boards
(IDBs): the Isle of Axholme & North Nottinghamshire Water Level
Management Board and the Doncaster East Internal Drainage Board.
Ordinary Watercourses not maintained by an IDB would fall under the
jurisdiction of the Lead Local Flood Authority (LLFA). IDB maintained
watercourses and other Ordinary Watercourses within the Order Limits
are shown in Figure 2.3 and included in Appendix A (A3). It is noted that
only the extent of those watercourses within the redline boundary has
been shown.
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2.6. IDB mapping showing the alignment of their watercourses is also
included in Appendix B.

2.7. IDB mapping also shows where pumping stations are located and used
to control water levels of the surrounding area. There are also several
culverted pipes owned and maintained by the IDBs identified on the
mapping. As the Order Limits land is currently greenfield it is considered
unlikely that there are any further underground drainage assets within
the Order Limits.

2.8. Each watercourse located within the Order Limits will have a buffer that
is left undeveloped. These buffers are discussed in further detail in
Section 5 of this report.

Figure 2.3 4IDB Maintained Watercourses and Ordinary

Watercourses

R ' h |
) ; : — IDB Maintained Watercourse]
¢ | Ordinary Watercourse
' [ LPA Boundary

29. Geological data from the British Geological Survey (BGS) show that the
bedrock geology within the Order Limits j11;S sE&°°<ISyu<iO°pusI#E°OAI
4 SypciO®pe<l] jpul O (edn@lePé¥dels A C, D and E) ypc<l ;;eEtijyl
Mudstone Group 4 ;O <1 O°pe+<1i|ehsk (b&nd Parcels B and E) (see
Figure 2.4 and Appendix A (A4)).
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2.10.

211

2.12.

2.13.

214,

P
BGS also record a wide range of superficial deposits within the Order
Limits 1Y elel<eA°TiOlljpt®0Oce 4 ;RGYRASi®D |Sypu<lyp<l#Eya
e ine ... E°Oce 1#®@yTi°®yTOIOE@yR"IBRMEAClayyEAI
YU<I Si®O< | ;LeyO< |:#®yti°®0O4aiychndladl{ OHEly aa®kl jly |
 Eejoe O°uISYyp<l"°ESyQi°di®0e<lypu<l;SO00°uUSYypu<l"°E"
Symc<

The hydrogeology aquifer classification defines the western half of the
Order Limits (where sandstone is generally the underlying bedrock) as
a highly productive aquifer, whilst the eastern half (generally underlain
by mudstone) is defined as a low productivity aquifer (see Figure 2.5
and Appendix A (A5)).

Soilscapes data details are soil types found within the Order Limits to
comprise of | ;I®°A®e|IAE ey.. . ®clleylopy®®elac0li®joe O®el
Eit I®°y @lypc<lt®yeeeli®j®IB Iyucl;®°y elypclt®yeeell°j@
aij0 IpyOOEy®®el je leeE°OpucayO-E< |

The Order Limits are not located in a Drinking Water Safeguard Zone for
either groundwater or surface water.

The Order Limits are located within a Total Catchment Source
Protection Zone.

Figure 2.4 4BGS Bedrock Geology
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3.2.

3.3.

34

3.5.

o)
P
The Scheme

The Scheme is a proposed solar photovoltaic (PV) electricity generation
facility with an export capacity of 800 megawatts (MW) and associated
storage and infrastructure located approximately 10 kilometres to the
northeast of Doncaster and 14 kilometres to the west of Scunthorpe.

The RWE on-site 400kV Substation will be connected to a NGET 400kV
substation by a 400kV Cable Route. It should be noted that the
connection to a NGET 400KkV Substation and associated cable route are
subject of separate consent and are not part of this Scheme or
assessment.

An operational lifespan of 40 years would be sought linked to the first
export date from the Scheme. The scheme may be carried out through
a single continuous phase or in multiple phases.

At this stage, both tracker solar PV modules and fixed solar PV modules
are being considered for use as part of the Scheme.

The proposed layout options and associated ancillary drawing pack are
included in Appendix C.
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4.2.

4.3.

4.4,

4.5,

o)
)
LPJ
Development Vulnerability & Flood Zone
Classification

National Policy Statements [Ref. 10-1 and Ref. 10-3]

NPS EN-1 and EN-3 (described in detail in Chapter 5 Policy and
Legislative Context [Document Reference 6.2.5] of the ES) require the
Sequential Test and Exception Test to be applied. These are discussed
further below.

The policy requirement to undertake the FRA is set out in section 5.8 of
NPS EN-L.

National Planning Policy Framework (NPPF) (December
2024) [Ref. 10-3]

Paragraph 5 of the NPPF states that $he Framework does not contain
specific policies for nationally significant infrastructure projects. These
are determined in accordance with the decision making framework in
the Planning Act 2008 (as amended) and relevant national policy
statements for maj or infrastructure, as well as any other matters that
are relevant (which may include the National Planning Policy
Framework). National policy statements form part of the overall
framework of national planning policy, an d may be a material
consideration in preparing plans and making decisions on planning
applications :

Local Planning Authorities, (LPA) have a statutory obligation to consult
the EA on all applications in the flood zones. The EA will consider the
effects of flood risk in accordance with the NPPF.

NPPF requires that, as part of the planning process:

X :1iOclTAeti>jt<1"®2°c1Ojlal 11117 ep0Olai®®I ...

site that has a flood 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.
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X  Flood risk is managed through the use of flood resilient and
resistant techniques.

X  Residual risk is identified and safely managed.

4.6. Table 1 of PPG defines each flood zone based on the probability of river
and sea flooding in that area, as summarised below:

& | u ° prellow probability (<1in 1000 years for fluvial and tidal events)

& 1 u®°p+ Medium probability (between 1 in 1000 and 1 in 100 year for
fluvial events and between 1 in 1000 and 1 in 200 year for tidal events)

&l u®°pue4 High probability (> 1in 100 year for fluvial events and > 1 in
200 year for tidal events)

& lu°p e+ The functional floodplain (>1 in 30 years for fluvial events)

4.7. Table 2 in the PPG sets out a matrix indicating the types of development
that are acceptable in different Flood Zones (see Table 4.1). The Scheme
is for a solar farm and associated battery storage and infrastructure
which is T®yllj>jeclyll; TTepOjy®I (u>EyO@EQinM® dre< | Y ol
located in Flood Zone 3. Essential Infrastructure is appropriate in Flood
Zone 3, subject to passing the Exception Test (see Table 4.1).

Table 4.1 4PPG Guidance

Flood Risk Vulnerability Classification

Essential Highly More Less Water

Infrastructure | Vulnerable | Vulnerable | Vulnerable | Compatible
zonel | g 9 9 9 9
Zone 2 Exception

9 Test 9 9 9
Required
Zone Exception Test 8 Exception Exception 9
3a Required Test Test
Required Required
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Zone Exception Test 8 8 8 9
Required
Sequential Test
4.8. TtoEcipucel O°1 O «1 9"®°°| Ejlalypcl toyiOy®I T ypuoee:l L®

Guidance (PPG) [Ref. 10-6]; 90 ¢1S+COpuOjy®IY+I10I1l °O®<l...o1yA,
Y OPE<] YU KROUE] <+ a+®° A prpgdset in areas at risk of

flooding : |Y «ILL#ITOYyO«110 yOIO ¢ISeCOpOjy®DeeleEIljI1ju0
new development to areas with the lowest risk of flooding, taking all

sources of flood risk and climate change into account

4.9, Flood risk from all sources is assessed below in Section 5. Given the
identified flood risk at the Order Limits, notably the Order Limits
location in Flood Zone 3, the Sequential Test is required.

4.10. A Sequential Test [Document Reference 7.11] has been prepared as a
standalone document included in the DCO application submission
documents.

411 Below however is a summary of the application of the Sequential Test
for the Order Limits.

X The DCO site is at risk from both fluvial and surface water flooding
sources.

X Alternative sites identified are also at risk from elements of
flooding, some sources at the alternative sites are sequentially
preferable (fluvial sources), others, such as surface water are not
sequentially preferable to the DCO site.

x The alternative sites which have been assessed are more
constrained by close proximity of other designations than the
proposed DCO Order Limits are.

x The Order Limits are situated outside of any statutory designated
sites for nature conservation with the exception of a small 0.53ha
area of Thorne & Hatfield Moors Special Protection Area (SPA),
Thorne Moor Special Area of Conservation (SAC), Thorne, Crowle
and Goole Moors Site of Special Scientific Interest (SSSI) and
Hatfield Chase Ditches SSSI.
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4.12.

4.13.

4.14.

4.15.

4.16.

4.17.

4.18.

[P]
X Whilst the Moors SPA/SAC/SSSI lies within the Order Limit they

are outside the development footprint and therefore no work is
scheduled within these designated sites.

In summary, across the three sites it is evident that some flood risk
matters may be sequentially preferable at the identified alternative
sites (fluvial sources), but no alternative site is without some degree of
flood risk, when all sources of flooding are considered, as set out in the
NPPG.

However, it is clear that the DCO site is more sequentially preferable in
wider sustainable development terms, as it is not significantly affected
by heritage constraints, habitat and ecology constraints and landscape
constraints to the same degree and close proximity as the alternative
sites assessed are.

It is therefore concluded that the Sequential Test is passed, but as a
majority of the DCO Order Limits is located in Flood Zone 3, in
accordance with relevant policy in paragraph 5.89 of EN-I the
Exception Test must be applied to the development in accordance with
the guidance on how the Exception Test is to be applied in the NPPG.

Paragraph 5.8.21 of NPS EN-1 references the PPG when discussing the
sequential test.

In accordance with NPS EN-, if, following application of the Sequential
Test, it is not possible, (taking into account wider sustainable
development objectives), for the project to be located in areas of lower
flood risk, the Exception Test can be applied, as required by Table 2 of
the Planning Practice Guidance. The Exception Test is discussed below.

Exception Test

As the Order Limits is located within Flood Zone 3, it will be necessary
to pass the Exception Test.

There are two parts to the Exception test that the proposals 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
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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.

4.19. The sustainability benefits of the proposals are hopefully self-evident.
They include:

X A reduction in carbon emissions and greenhouse gas emissions,
X A reduced dependency on the National Grid, and

X Reduced strain on finite resources like coal, oil, and natural gas
which are contributing to global warming.

4.20. A complete analysis of the sustainability benefits of the Scheme is
included elsewhere in the ES.

421 Part 2 of the Exception Test will be addressed, in part, throughout this
report which provides evidence to show that the Scheme will be safe
from flooding over its lifetime (see Section 5) and details how the
Scheme will not increase flood risk elsewhere.

4.22. In accordance with NPS EN-1, the Exception Test is only appropriate for
use where the Sequential Test alone cannot deliver an acceptable site.
As detailed above, both elements of the Exception Test are satisfied for
development to be consented.
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5.1

5.2

53.

54.

541

o)
/4
LPJ
Site Specific Flooding Issues and Existing
Flood Records
National Planning Policy Framework (NPPF) [Ref. 10-3]

In accordance with the National Planning Policy Framework (December
2024), 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 4 from overland surface water flow and
exceedance.

d) Historic Flooding 4known historic flooding issues.
e) Groundwater Flooding 4from elevated groundwater levels or springs.

f) Flooding from Sewers 4 exceedance flows from existing sewer
systems; and

g) Artificial Sources 4reservoirs, canals etc.

Tidal Flooding

The Flood Map for Planning (2025) defines the majority of the Order
Limits as Flood Zone 3, at High risk of flooding, predicted to be impacted
by alin 200 year tidal flood event. Tidal flood risk at the Order Limits
Is associated with the tidally influenced River Trent (there are also fluvial
sources of flooding to consider 4see Fluvial Flooding section below).

The Flood Map for Planning also highlights flood defences at the Order
Limits.

The Flood Map for Planning is shown in Figure 5.1 and included as a
larger, A3 drawing in Appendix A (A6).

The Risk of Flooding from Rivers and Seas dataset was released in
January 2025. A plan of the Risk of Flooding from Rivers and Seas
dataset is included in Appendix A (A7). The dataset predicts the vast
majority of the Order Limits to be at risk of flooding.
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55. In addition to the datasets discussed above, the EA have provided
detailed hydraulic model data for the Tidal Trent. This data is from the

2023 Tidal Trent model. Y 1 <1l <yOyl j11Oel 1 Ol jIl jut®0O <o«
Appendix E.

5.6. The detailed Tidal Trent flood model data received from the EA included
modelled flood levels and depths for a range of different return periods
for combined scenarios of tidal and fluvial flooding. As detailed in the
9>®°°IEjl-lyp<ltoyiOy®It ypoes:IL®YUWU| e degignt Ojte1#0
event flood for tidal flooding is the 1 in 200 year tidal flood event plus
an allowance for climate change. Taking a precautionary approach
however, the 1 in 1,000 year tidal flood event data has been reviewed,
along with the data for a range of other return period events and various
combinations of tidal and fluvial flood scenarios.

5.7. The most severe modelled flood event in the received Tidal Trent 2023
model outputs is the 1 in 1,000 year flood event for both a tidally
dominated and fluvially dominated scenarios. Both of these worst case
events have been reviewed and the fluvially dominated 1 in 1,000 year
flood event shows a notably greater flood extent and greater flood levels
than the tidally dominated ! in 1,000 year flood event. A plan showing
both the tidally dominated and fluvially dominated 1 in 1,000 year flood
extents is included in Appendix A (A8).

58. As the fluvially dominated 1 in 1,000 year flood extent and levels are
notably worse than the tidally dominated 1 in 1,000 year flood extent
and levels, mitigation measures proposed have been designed against
the modelled fluvially dominated 1 in 1,000 year flood event. Fluvial flood
risk is discussed in detail below and should also be referenced in terms
of the measures proposed to ensure the Scheme remains safe and
operational during a tidally dominated extreme flood event.

509. Using the 1in 1,000 year fluvially dominated flood event to design flood
risk mitigation measures represents a precautionary approach, with a
greater event than the required 1 in 200 year plus climate change tidal
design flood event being used. It is considered that the 1 in 1,000 year is
a worst case event and that as such, an allowance for climate change
has not been included above and beyond this. The 1in 1,000 year event
has effectively been used as a worst case proxy for the 1 in 200 year
plus climate change event.
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5.10.

S.1L

5.12.

5.13.

5.14.

[P]
Mitigation measures are proposed to include raising the lowest edge of
all solar PV modules and all infrastructure above the modelled fluvially

dominated 1 in 1,000 year flood levels plus an allowance of 100mm of
freeboard.

With the proposed mitigation measures in place, designed against a
worst-case fluvially dominated 1 in 1,000 year flood event, the Scheme
will be designed to remain safe and operational during a 1 in 1,000 year
tidal flood event, which is shown to be significantly less severe than the
fluvially dominated event, as informed by detailed hydraulic data from
the EA.

With the proposed mitigation measures in place, the tidal flood risk to
the Scheme is therefore considered to be Low.

Statutory consultation with the Environment Agency (received 22
January 2025) confirmed that the raising of panels would be sufficient
to allow the site to remain operational during a range of extreme flood
events. The EA requested more information regarding the Flood Zone 3b
extents and proposals for raising the switchgear.

Provision of an updated ancillary drawing pack and Flood Zone 3b extent
information was provided to the EA (issued 27™ January 2025 and 3
February 2025). Following this, comments from the EA were received (6
February 2025) and confirmed they are content with the proposed tidal
and fluvial flood risk mitigation measures and updated switchgear
drawings proposed within the Order Limits. Correspondence from the
EA is included in Appendix E.
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Figure 5.1 4Flood Map for Planning

Legend

[ Flood Zone 2
I Flood Zone 3
— Flood Defence
[ LPA Boundary
[ Site Location

Fluvial Flooding

Flood Map for Planning and Risk of Flooding from Rivers and Sea

5.15. The Flood Map for Planning (2025) defines the majority of the Order
Limits as Flood Zone 3, at High risk of flooding, predicted to be impacted
by a 1in 100 year fluvial flood event. This essentially places the majority
of the Order Limits within Flood Zone 3a. The Flood Map for Planning is
shown in Figure 5.1 and included as a larger, A3 drawing in Appendix A
(A6).

5151 The Risk of Flooding from Rivers and Seas dataset was released in
January 2025. A plan of the Risk of Flooding from Rivers and Seas
dataset is included in Appendix A (A7). The dataset predicts the vast
majority of the Order Limits to be at risk of flooding.

Flood Zone 3b

5.16. Detailed flood model data received from the EA includes information on
the extent of Flood Zone 3b within the Order Limits. Flood Zone 3b is
defined as the functional floodplain that 91° " AEjl«lI1®ypu<la «E«layO+E
>EC IEjA*ETI°EIleyl yI1O°I>®°AI°E|l...l1O°EFhd putedtj " 11°51>®
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O "®°°%clupel ...1jllceslppd hlayihg% 3.3% or greater annual
probability of flooding, with any existing flood management
iLW>EYIOEOTOOE-I°A«EyO Thisdd any 1an@ péed&ted to be at
risk during a 1 in 30 year flood event.

5.17. As with the extreme 1in 1,000 year modelled flood data, the 1 in 30 year
flood extents from the Tidal Trent model are greater for the fluvially
dominated event compared to the tidally dominated event.

5.18. In addition to the Tidal Trent data, the EA also provided detailed flood
model data from the River Torne Flood Hazard Mapping Study. The
extent of Flood Zone 3b defined by both the fluvially dominated Tidal
Trent 1in 30 year event and the River Torne 1 in 30 year event are shown
in Appendix A (A9).

5.19. As detailed in Table 4.1, in accordance with the PPG, Essential
Infrastructure is acceptable in both Flood Zone 3a and Flood Zone 3b,
subject to passing the Exception Test (discussed above in Section 4).
The Scheme, including solar PV modules and associated infrastructure,
is located in both Flood Zone 3a and 3b is therefore considered to be
acceptable.

520. It is also noted that the Scheme is generally considered to have a
negligible impact on existing floodplain storage in Flood Zone 3b. The
ancillary drawing pack included in Appendix C and ES Chapter 2
Scheme Description [Figure 2.6] highlights the typical details of the
solar PV modules and associated infrastructure. The ancillary drawings
show that:

X The impermeable area of any proposed fixed solar PV modules will
comprise small feet drilled directly into the ground with no need for
concrete foundations.

X That where any fixed solar PV modules proposed within the Order
Limits require ballasting, that the ballast slab will be sat on a
permeable gravel sub-base.

X Proposed tracker panels within the Order Limits will comprise a
negligible impermeable area.

X Where any tracker panels require ballasting, the ballast slabs will
have a pile of stones and geotextile membrane below.
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5.22.

5.23.

5.24.

5.25.

[P]

X The proposed solar PV modules will have their lowest edge raised
above the ground (above the modelled 1in 1,000 year flood level plus
100mm of freeboard as discussed above). This raising will not include

raising of existing ground levels, with the raising achieved using small
feet/piles drilled into the ground or mounted to ballast slabs.

X Inverter buildings, battery containers, customer switchgear
containers and spares containers will be sat on a 300mm gravel base
and be raised at least 0.5m above the ground, ensuring raising above
the modelled 1 in 1,000 year flood level plus 100mm freeboard. This
raising will not include raising of existing ground levels. The
infrastructure will generally be raised using isolated blocks sat on a
300mm gravel base.

That access tracks will likely comprise permeable MOT Type | and/or
40/40 combigrid.

Based on the above typical details, proposed solar PV modules and
associated infrastructure will generally comprise permeable
construction and also allow flood waters to flow freely below. As such,
the impact of the Scheme within Flood Zone 3b is considered to have a
negligible impact on existing floodplain storage.

Flood Risk Mitigation

As detailed in the tidal flooding section above, flood risk mitigation
measures within the Order Limits have been designed against the
fluvially dominated 1 in 1,000 year flood levels defined by the 2023 Tidal
Trent flood model outputs plus an allowance for 100mm of freeboard.
This event has been identified as the worst case of the modelled flood
events from the 2023 Tidal Trent model.

Using the 1in 1,000 year fluvially dominated flood event to design flood
risk mitigation measures represents a precautionary approach, with a
greater event than the required 1 in 100 year plus climate change fluvial
design flood event being used. It is considered that the 1in 1,000 year is
a worst case event and that as such, an allowance for climate change
has not been included above and beyond this. The 1in 1,000 year event
has effectively been used as a worst case proxy for the 1 in 100 year plus
climate change event.

The lowest edge of all proposed solar PV modules and all associated
infrastructure within the Order Limits will be raised above this flood level
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to ensure the Scheme remains safe and operational during times of

extreme flood. This proposed raising is detailed in the ancillary drawing
pack included in Appendix C.

526. The proposed raising of solar PV modules and infrastructure within the
Order Limits in mAOD is shown in Appendix F. For additional context,
Appendix G shows the fluvially dominated 1 in 1,000 year flood depths
plus 100mm of freeboard (the proposed raising required in metres
above the ground).

5.27. In addition to the 2023 Tidal Trent data, the EA also provided detailed
hydraulic model data for the River Torne from the 2018 Flood Hazard
Mapping Study (see Appendix E >°EI1 O I <Il«yOyl ji)OMel ««O
outputs of the River Torne model predict significantly reduced flood risk
within the Order Limits compared to the Tidal Trent model discussed
above and as such, proposed mitigation measures designed against the
2023 Tidal Trent outputs will suitably protect the development from the
fluvial flood risk associated with the River Torne. Appendix A (AlO)
includes a plan comparing both the Tidal Trent 1 in 1,000 year fluvially
dominated flood extent and the 1 in 1,000 year River Torne ! in 1,000
year extent.

5.28. To ensure maintenance access to watercourse buffers is not impacted
by the Scheme, all IDB watercourses and Main Rivers will have a 9m
buffer which is left clear of all development. Ordinary Watercourses will
have a 5m buffer and are maintained by the landowner.

Critical Flood Level

5.29. In addition to providing detailed hydraulic flood model data from the
latest 2023 Tidal Trent model and the River Torne Flood Hazard Mapping
Study (2018), correspondence with the EA (received 22 January 2025)
(included in Appendix E) highlights that land drainage represents the
dominant flood risk and that the Order Limit is located in the Isle of
Axholme Critical Drainage Area which has a reported critical flood level
of 41mAQD.

530. As discussed above, mitigation measures within the Order Limits are
proposed to include raising the lowest edge of all solar PV modules and
all infrastructure above the 2023 Tidal Trent modelled fluvially
dominated ! in 1,000 year flood level plus an allowance of 100mm of
freeboard (see Appendix F).
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5.3L Although advised by the EA that the Order Limits has a critical flood
level of 41mAOD, given that the ground levels generally vary between
approximately -0.2mAOD and 2.6mAOQOD, it is not feasible to raise

proposed solar PV modules and associated infrastructure above this
critical flood level.

5.32. It is also noted that a flood level of 4.1mAOD would flood a significant
area well beyond the Order Limits area, including vast areas of the towns
of Thorne and Crowle and their associated residential areas. Large
extents of large roads surrounding the Order Limits would also be
flooded during a 4.1mAOD flood event, including the M180, M18, Al6! and
Al8. The vast majority of the South Humberside Main Line railway line in
the vicinity would also be flooded.

533. Appendix A (All) includes a plan that highlight those areas around the
Order Limits that are situated below 4.ImAOD and that would
subsequently be flooded during a 4..mAOD flood event as defined by
LiDAR downloaded from the gov.uk website.

5.34. It is also worth noting that there are no known historic flood events
reaching a level in 41mAOD within the Order Limits or in the local area.
There are in fact no known historic flood events having impacted the
Order Limits (historic flooding is discussed in further detail below).

5.35. Based on the above, it is considered to be wholly disproportionate to
design flood risk mitigation measures against the critical flood level of
4.1mAOD when such an event would flood significant areas of the
surrounding area, including notable infrastructure and development.

5.36. In addition, although no formal information has been provided from the
EA as to how the critical flood level has been derived, it is understood
that this level accounts for an absolute worst-case scenario where no
defences are acting to protect the Order Limits. This includes failure of
a range of IDB and EA controlled pumping stations which control water
levels within the Order Limits and a large surrounding area. Given the
design life of that development of 40 years, this event and the critical
flood level of 4.1mAOD is considered a highly unrealistic scenario.

5.37. In terms of the impact on the Scheme should a catastrophic 4..mAOD
flood event occur, the Scheme 4°0O®«<| ...«1 9140t ¢<l%>:lyucl p°ol
accessed, with all management to be done remotely.
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5.38. Overall, with the proposed mitigation measures in place, the fluvial flood
risk to the Scheme is considered to be Low, with the Scheme being

designed to remain safe and operational during an extreme 1 in 1,000
year fluvial flood event.

539. Itis also noted that comments received from the Environment Agency
<(OEine QYO O00°EeI touiO®0yO i°u: 1 to°u>jE' 1O s@lyEslces
with the proposed tidal and fluvial flood risk mitigation measures.
Correspondence from the EA is included in Appendix E.

Surface Water Flooding

539.L Surface water flooding can occur during prolonged or intense storm
events when the infiltration potential of soils, or the capacity of drainage
infrastructure is overwhelmed leading to the accumulation of surface
water and the generation of overland flow routes.

539.2. The new National Flood Risk Assessment (NaFRA2), published in January
2025, has updated the Risk of Flooding from Surface Water (RoFSW)
products which show the chance of flooding from surface water to areas
of land.

5.39.3. The ROFSW products are an assessment of where surface water flooding
may occur when rainwater does not drain away through the normal
drainage systems or soak into the ground but lies on or flows over the
ground instead. It includes information about flooding extents and
depths including the potential impact of climate change on flood risk,
based on the latest UK Climate Projections (UKCP18).

5394. Risk is displayed as one of three likelihood categories in the ROFSW
dataset:

X 'High Risk' (High Likelihood); >3.3% AEP (annual probability greater
than 1in 30).

X B;*<iO 1 Ojla<l,;¢¢jO 1 5{=+®f °°<-1 nl O° nl LI
probability between 1in 100 and 1 in 30).

X B5°4l10jl-<l,5°a15j-+®i °°<- | nlO° nl LI,yppOye
between 1in 1000 and 1 in 100).

539.5. The latest ROFSW depth mapping shows the annual chance of flooding
(based on the three risk categories listed above) beyond a specific
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depth, for depths at several intervals from 20cm to 120cm (i.e. 0.2m,
0.3m, 0.6m, 0.9m, and 1.20m).

The ROFSW dataset shows that some areas of the Order Limits are not
predicted to be impacted by a !l in 1,000 year rainfall event and have a
Very Low likelihood of surface water flooding (see Appendix A (Al2)).
The dataset also highlights areas within the Order Limits with a High to
Low likelihood, predicted to be impacted by alin 30 and 1in 1000 year
rainfall event, respectively, spread across the Order Limits. These at-risk
areas are generally focused on isolated low spots and associated with
surface water arising within the Order Limit boundary itself.

Surface water flood depths within the Order Limits are generally not
predicted to exceed 300mm on site (see depth plan in Appendix A
(A13)). The lowest edge of proposed solar PV modules and any
infrastructure in areas at risk of surface water flooding will be raised
above the predicted maximum flood depths. This will ensure that the
proposed panels will be safe over their lifetime and that surface water
flow patterns will not be impacted.

In addition to the above mitigation measures, surface water arising
within the Order Limit boundary itself will be managed with a proposed
surface water drainage strategy for the development. This is detailed at
a high level in Section 7 below.

Overall, with the necessary mitigation measures and a future surface
water drainage strategy in place, it is considered that the Scheme will
be at Low risk of flooding from surface water.

Historic Flooding

Y | <Historic Flood Map dataset does not record any historic flood
events impacting the Order Limits. The nearest recorded historical
events are located approximately 1.5km north of the northern end of the
Order Limits, 0.9km west of the Order Limits western boundary and 5km
east of the easternmost Land Parcel of the Order Limits boundary (see
Figure 5.2 and Appendix A (Al4)).

The Doncaster MBC Level 1| Strategic Flood Risk Assessment (2015)
(covering the western half of the Order Limits) IOy O«I110 yO19
limited records regarding any flood incidents related to fluvial or tidal
>®°°%¢ijpce:l yp<l <°l u°eOlEet°Eclypel jIO°EjtI>®°0«
Order Limits.
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546. The North and North East Lincolnshire Strategic Flood Risk Assessment
(2022) (covering the eastern part of the Order Limit1-1E >+ E110°10O el
mapping discussed above when discussing historical flooding in the
region and as such, does not highlight any site specific historic flood
events.

547, There are no known historic flood events having impacted the Order
Limits.

5.48. Overall, the historic flood risk to the Order Limits is considered to be
Low.

Figure 5.2 4Historic Flood Map

i
>

2 (] LPA Boundary
[ Site Location

Groundwater Flooding

549. As discussed above in Section 2, bedrock geology within the Order
Limits is split between sandstone in the west (Land Parcels A, C, D and
E) and mudstone in the east (Land Parcels B and E). It is considered
likely that the sandstone in the west will be permeable, whilst the
mudstone in the east is expected to be impermeable. There is potential
for groundwater emergence where these two bedrocks meet.

550. The hydrogeology aquifer classification defines the western half of the
Order Limits (Land Parcels A, C, D and E where sandstone is generally
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the underlying bedrock) as a highly productive aquifer, whilst the
eastern half of the Order Limits (Land Parcels B and E which are
generally underlain by mudstone) is defined as a low productivity

aquifer. As with having two different bedrocks, there is potential for
groundwater emergence where these two aquifer types meet.

55L A wide range of superficial deposits are also recorded at the Order
Limits (see Section 2). Any clay superficial deposits across the Order
Limits are expected to restrict groundwater emergence. Soilscapes
data also details the presence of clayey soils across parts of the Order
Limits, which will also act to reduce the risk of groundwater emergence.

552 Given the number of watercourses within the Order Limits and in the
surrounding area, it is considered unlikely that groundwater would rise
above the fluvially influenced flood levels.

5.53. Site topography is also not considered conducive to groundwater
flooding 4 any ground water to emerge is generally expected to follow
site topography and fall towards the numerous watercourses within the
Order Limits without accumulating to significant depths.

554. Overall, given the above, although there is potential for groundwater
emergence within the Order Limits, the risk is considered to be Low.

Flooding from Sewers

555. The Doncaster MBC Level | Strategic Flood Risk Assessment (2015)
interactive mapping does not show any recorded flood events from the
Severn Trent Water Floods Register that impact the Order Limits.

556. The North and North East Lincolnshire Strategic Flood Risk Assessment
: -1TOyO«110 yOl;leasEycesl<EyjuycslAEC .. . ®« i<l yascl... o
O *iEl;ipO<EytOjael "yAI< IY eleljuOEytO4ouddAll ya-l
freely available to view online at the time of writing this report (July
2025) and as such, no records of sewer flooding within the Order Limits
have been found.

557, As the Order Limits is entirely greenfield, it is unlikely that there is an
existing underground drainage network located within the Order Limits.
Additionally, any flood water from sewers in the close vicinity of the
Order Limits would follow local topography and would not be expected
to accumulate within the Order Limits boundary.
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558.  The risk of flooding from sewers to the Scheme is therefore considered
to be Low.

Flooding from Artificial Sources

559. Y ¢ <I10«l+E&°jE|"®"°°°Howtig éxtént of flooding should a
tTyOylOE°A jt1 ...EeytT 1°t1tTOEI<OEjpcelyl;asOlcyé<la «pl
already overflowed their banks and highlights parts of the Order Limits
O°l...*lyOIEji-1<OEjucelyAigare®I3)y Ehe IQtderl Limits is not
I capl O°l ...l yOl Ejl=l <OEjpcel yl ;<cEél <yé<l & pl ®°ty®
overflowing their banks and is included as a larger, A3 drawing in
Appendix A (Al5).

5.60. There are 1l reservoirs listed within the <11 O«l+E&°;ElI"®°°<] ¢OepO]
dataset as posing a risk to the site should a catastrophic reservoir
breach occur during a wet day. These reservoirs and their national grid
reference are listed below.

Baitings (SE0100018900)
Deanhead (SE0380015200)
Gorple Upper (SD9240031400)
Harden (SE1530003700)
Scammonden (SE0520016520)
Walshaw Dean Middle (SD9665033550)
Walshaw Dean Upper (SD9680034500)
Warley Moor (SEO300031700)
Widdop (SD9300033000)
. Winscar (SE1530002600)
Withens Clough (SD9840023000)

© 00N Ok wWNT

=5

5.6L The location of the above listed 11 reservoirs is shown in Appendix A
(Al15). The reservoirs are located a significant distance from the Site,
between approximately 55km and 80km west of the western boundary
of the Order Limits.

562. The North and North East Lincolnshire Strategic Flood Risk Assessment
(2022) statesthat 9E«I1+EA4°[EI>®°°¢jpceljilecOEe «®EIEYE«IjulO
4*E@1 IOEjtOl EcccO®yOioull yucl "ypcy @8Esadhy thell «puO1:
likelihood and risk of a catastrophic reservoir breach occurring within
the Order Limits is considered to be Very Low.

563. The Stainforth and Keadby Canal runs through the centre of the Order
Limits, roughly in line with the South Humberside Main Railway Line. The
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North and North East Lincolnshire Strategic Flood Risk Assessment
(2022) advises that this canal is managed by British Waterways and only
highlights flood risk associated with the canal where it is influenced by
the River Ouse and River Don, which are both located a notable distance
from the Order Limits.

5.64. There are no other artificial sources of flooding or canals identified in
the vicinity of the Order Limits that would present a flood risk.

5.65. The Order Limits is therefore considered to be at Low risk of flooding
from artificial sources.

Legend
[~ [ Reservoir Flooding - Dry Day
Reservoir Flooding - Wet Day
~ [ LPA Boundary
[ Site Location
g >

Flood Risk Summary

566. The risk of flooding to the Order Limits from all sources has been
assessed above, with the conclusions summarised in Table 5.1:
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Table 5.1 4Flood Risk Summary

Flood Flood Risk  Mitigation/Comments

Source

Tidal Low &The Order Limits is almost entirely
located in Flood Zone 3.

&l ®®| AE°A°].pVIiA®yUes and
associated infrastructure will be raised
above the modelled fluvially dominated
1 in 1,000 year flood level plus 100mm
freeboard allowance. This extreme
fluvially dominated flood event is
notably worse than equivalent tidally
dominated flood event and as such, the
proposed mitigated measures will
ensure the Scheme remains safe and
operational during an extreme tidal
flood event.

&Y e<Order Limits benefits from a
"Ee<OTOjouljulEjIal®>I>®°0°«
yuclioyl<cOelOOlcesoptei<

Fluvial Low &All proposed solar PV modules and
associated infrastructure will be raised
above the modelled fluvially dominated
1 in 1,000 year flood level plus 100mm
freeboard allowance.

&1Y «lj Ayt O IScHeme bn existing
floodplain storge within the Order Limits
is considered to be negligible.

&ll IDB watercourses and Main Rivers
will have a 9m buffer which is left clear
of all development. Ordinary
Watercourses will have a 5m buffer.
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Surface
Water

Low

8Lhrge areas of the Order Limits are at
Very Low risk of surface water flooding,
not predicted to be impacted by ! in
1,000 year rainfall event.

& | E «gfiOrder Limits also have a High
to Low likelihood of surface water
flooding predicted to be impacted by a
1in 30 and 1 in 1000 year rainfall event.
These at-risk areas are generally
focused on isolated low spots and
associated with surface water arising
within the Order Limits boundary itself.

&l SOEs>ytel ayO+EIl >®°0°«]|
generally not predicted to exceed
300mm.

& Proposed solar PV modules and
infrastructure will be raised above the
RoFSW predicted 1 in 1,000 year surface
water flood depths.

&Y Il AECACTecI 1OE>ytel ayO
strategy will manage surface water
arising within the Order Limits.

Historic

Low

&1Y I S'a@d EA data do not include
records of any historic flood events
impacting the Order Limits.

Groundwater

Low

& Given the close proximity of the
Scheme to a large number of
watercourses, groundwater levels are
not expected to rise above fluvial flood
levels within the Order Limits.

&Clayey soils and superficial deposits
recorded within the Order Limits are
expected to restrict groundwater
emergence on site.
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& $ite topography is not considered
conducive to groundwater flooding.

Sewers

Low

& 1Y «E s hpledords of sewer flooding
occurring within the Order Limits.

&Jite topography is not considered to
be conducive to sewer flooding.

& the Order Limit is entirely greenfield,
it is unlikely that there is an existing
underground drainage network located
within the Order Limits boundary.

Artificial

Low

&here are no recorded flood events of
the Stainforth and Keadby Canal running
through the Order Limits.

&'he Order Limits is not shown to be at
Eil-l1° | E+IsEA°{EIl >»®°°¢jpce
cyé<l a epl ®°ty®l EjacEIl
overflowing their banks.

&l Y ¢l ®j-*®f °°¢| yp<l E
catastrophic reservoir breach occurring
within the Order Limits is considered to
be Very Low.

Access & Egress

5.67.  The Order Limits will be accessed at a range of different locations, owing
to the large area of the Order Limits. The proposed access points are
located within the Order Limits boundary of the Scheme and have as
such, been assessed within this Flood Risk Assessment, with the
conclusion that the Order Limits is at Low risk of flooding from all

sources.

5.68. The Order Limits will be managed remotely and only visited occasionally
for maintenance. Site access and egress should therefore not be
needed during an extreme flood event.
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569. AFlood Emergency Management Plan has been prepared for the Order
Limits and is included in Appendix H.

570. Access roads that cross any watercourses within the Order Limits will
be designed to ensure existing flows are not impacted.
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6.3.

6.4.

6.5.

6.6.

6.7.

o)
)
LPJ
Mitigation Measures and Surface Water
Drainage

This section summarises the proposed mitigation measures for the
Scheme to ensure that:

x The Scheme remains safe and operational during times of fluvial
and tidal flooding.

X The Scheme is at minimal risk of surface water flooding.

X Maintenance access to watercourses within the Order Limits is not
impacted by the Scheme.

X The potential impacts of the Scheme on surface water runoff have
also been considered.

Fluvial and Tidal Flooding

As discussed in Section 5, the Order Limits is generally located in Flood
Zone 3 and is at risk of fluvial and tidal flooding.

Fluvial/tidal flood risk mitigation measures proposed have been
designed based on detailed hydraulic modelling results from the 2023
Tidal Trent model from the EA.

The worst case modelled event included in the 2023 Tidal Trent outputs
is the fluvially dominated 1 in 1,000 year flood event.

All proposed solar PV modules and associated infrastructure will be
raised above the modelled 1in 1,000 year fluvially dominated flood levels
plus a 100mm allowance for freeboard.

The proposed raising is detailed in Appendix F.

With the proposed flood risk mitigation measures in place, the Scheme
has been designed to remain safe and operational during an extreme
fluvial or tidal flood event. The EA have confirmed they are happy with
the proposed fluvial and tidal flood risk mitigation measures (see
Appendix E).
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6.12.

6.13.

6.14.

6.15.

P>
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Surface Water Flood Risk

As discussed in Section 5, the ROFSW dataset predicts some isolated
areas to be at risk of surface water flooding.

To ensure the Scheme remains safe and operational during surface
water flood events over its lifetime, solar PV modules and infrastructure
located within the predicted 1 in 1,000 year surface water flood extent
will be raised above the associated predicted 1 in 1,000 year surface
water flood depths.

In addition to keeping the Scheme safe, the proposed raising will ensure
surface water can flow freely and that existing surface water flow
patterns remain unaffected by the Scheme. This will in turn ensure
surface water flood risk within the Order Limits and elsewhere is not
impacted by the Scheme.

Watercourse Buffers

To ensure maintenance access to watercourses is not impacted by the
Scheme, the following buffers have been incorporated to the site design:

a) 9m buffer from the top of bank of all Main Rivers.

b) 9m buffer from the top of bank of all IDB maintained watercourses.
c) 5m buffer from the top of bank of all Ordinary Watercourses.

All watercourse buffers will be left entirely clear of all development.

A plan of the watercourse buffers proposed is included in Appendix A
(Al16).

Impact on Surface Water Runoff

Solar PV Modules

The proposed solar PV modules are considered to have a negligible
impact on existing surface water drainage patterns.

There are several potential types of solar PV modules that may be
proposed. The details of these are shown in the ancillary drawing pack
included in Appendix C. To summarise, solar PV modules may comprise:
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6.18.

6.19.

6.20.
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a) Fixed solar PV modules with small feet drilled directly into the ground
with no need for concrete foundations.

b) Fixed solar PV modules with a ballast slabs sat on a permeable gravel
sub-base.

c) Non-ballasted tracker panels with a negligible impermeable area.

d) Tracker panels with a ballast slabs sat on a pile of stones with a
geotextile membrane below.

It is also noted that all types of solar PV modules proposed will have
their lowest edge raised above the ground (above the modelled ! in
1,000 year flood level plus 100mm of freeboard as discussed above).
This raising will ensure that surface water can continue to flow freely
below the panels and existing surface water drainage patterns will not
be affected.

Overall, the impact of the proposed solar PV modules on surface water
runoff rates and flow patterns is considered to be negligible, with the
land use changes discussed below providing betterment over the
existing situation. No further mitigation measures are therefore
considered necessary.

Infrastructure

In addition to the solar PV modules proposed discussed above, there is
a range of associated infrastructure also proposed. This infrastructure
includes inverter buildings, battery containers, customer switchgear
containers and spares containers.

The typical details of the proposed infrastructure are included in the
ancillary drawing pack in Appendix C. The inverter buildings, battery
containers, customer switchgear containers and spares containers will
each be sat on a 300mm gravel base and be raised at least 0.5m above
the ground, ensuring raising above the modelled 1 in 1,000 year flood
level plus 100mm freeboard.

With the permeable construction and proposed raising in place, the
proposed infrastructure dispersed across the Order Limits will have a
negligible impact on existing surface water runoff patterns. No further
mitigation measures are therefore considered necessary.
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6.26.

6.27.
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BESS Areas

There are several Battery Energy Storage System (BESS) areas
proposed within the Order Limits (see proposed site layouts and typical
100OMW BESS layout in Appendix C). The BESS areas will increase the
area of impermeable hardstanding within the Order Limits and therefore
require a surface water drainage strategy to manage surface water
runoff and ensure surface water runoff rates from the Order Limits do
not increase as a result of the Scheme.

Indicative surface water drainage strategy details for the BESS areas are
included in Section 7.

Substations

There are a range of substations proposed within the Order Limits.
These include single TX 132 kV substations and the RWE on-site 400kV
substation (see Appendix C).

The proposed substations will increase the area of impermeable
hardstanding. A surface water drainage strategy has therefore been
prepared to manage these areas.

Indicative surface water drainage strategy details for the substations
areas are included in Section 7.

Access Tracks

The access tracks will comprise permeable MOT Type | and/or 40/40
combigrid. The access tracks will therefore comprise a permeable
construction and will not require any surface water management.

Proposed Land Use Change

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

x The Order Limits will not be left without vegetation cover during
the winter as experienced with arable farming;

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

6.28. If grazing is undertaken within the Order Limits following development,
a grazing density should be implemented to limit compaction and
maintain sufficient grass cover. Permanent grass cover will be
maintained to ensure the risk of erosion below solar PV modules is
minimised. The landscape proposals are detailed in the ES Chapter 6
Landscape and Visual [Document Reference 6.2.6] and ES Figure 6.4
Landscape and Visual Mitigation Strategy [Document Reference
6.4.6.4] but land below the solar PV modules is noted to generally
comprise species rich grassland.
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7. Outline Surface Water Drainage Strategy
Details

7.1 As detailed above in Section 6, the proposed BESS and substation areas
will increase the area of impermeable hardstanding within the Order
Limits. As such, a surface water drainage strategy has been prepared to
manage surface water runoff from the proposed impermeable
catchments associated with the development.

7.2. It should be noted that at this stage, whilst typical details for the lOOMW
BESS areas, Single TX 132 kV Substations, and RWE on-site 400kW
Substation have been provided, their exact orientation within the wider
site layout is still to be confirmed. Therefore, a high-level indicative
drainage strategy for each of the pieces of development infrastructure
mentioned above has been prepared, though several assumptions have
had to be made and details such as the exact outfall locations are to be
confirmed at the next stage of design. The assumptions made in order
to inform the indicative drainage strategy are discussed in the
subsequent sections of this report.

Surface Water Management

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

x Infiltration (discharge to ground), or then;
X To a surface water body, or then;

x To a surface water sewer, highway drain or another drainage
system, or then;

X To a combined sewer.

74, In order to determine the most suitable method of surface water
disposal from the Order Limits the options listed above have been
considered in turn.

Infiltration

7.5. Based on the desktop review referenced in Section 2, ground conditions
are not generally considered to be conducive to an infiltration led SuDS
strategy.
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7.6. Notably, based on data from the LandIS Soilscapes website, the soil
types underlying the Order Limits are described as; ;I®°a®e|AeE ey ... @]

seasonally wet slightly acid but base-rich loamy and clayey soils' and
;®°y elypclt®yeécelloj®iI°1t°oyi0Oy®I1>®y0O11a;j0 InyOOEYy®¢

7.7. BGS data also suggests that part of the Order Limits is underlain by
impermeable superficial deposits and bedrock.

7.8. Additionally, there are a large number of watercourses within the Order
Limits (refer to Section 2), which suggests that the ground conditions in
the area suffer from poor natural drainage.

7.9. As such, infiltration as the primary means of surface water disposal has
been discounted at this stage.

Surface Water Body

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

7.1 As mentioned above, the Order Limits is served with numerous existing
watercourses/drains which could provide a suitable outfall location for
the proposed surface water drainage strategy.

7.12. It should be noted that several of the watercourses within the Order
Limits fall within IDB management (Isle of Axholme and North
Nottinghamshire Water Level Management Board and Doncaster East
Internal Drainage Board). The approach to IDB bylaw consents is
detailed in Chapter 10 (Water Resources) [Document Reference
6.2.10] of the ES.

Surface Water or Combined Sewer

7.13. The next option in the SuDS hierarchy is to discharge surface water
runoff into an existing surface water sewer, followed by discharge to a
combined sewer network. Based on the rural nature of the Order Limits
it is understood that the Order Limits vicinity is not served by public
sewerage assets. Therefore, this means of surface water disposal is not
deemed to be feasible and a more preferable discharge location has
been identified to be feasible in the SuDS hierarchy (surface water
body).
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7.15.

SuDS Selection Process

P

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

An assessment of the suitability of different SuDS techniques is

summarised in Table 7.1 ...

e®°4 I#O0jc<yputeI>E° ;Y «1SO SI'ypuOy®=<

has been used to form the basis of this assessment.

Table 7.1 4Assessment of SuDS Suitability

SuDS Potentially Justification
Technique Suitable for
Development

Rainwater No Not considered suitable for solar and

Harvesting BESS development.

Green Roofs No Not considered suitable for solar and
BESS development.

Infiltration No Infiltration rates on site are generally

Systems expected to be poor. Infiltration-

(Soakaways, based SuDS could be proposed for

etc) additional betterment only.

Filter Drains Yes Could be used to help convey surface
water runoff on site.

Swales No Could be used to help convey surface
water runoff on site. However, the large
number of watercourses are likely to
intercept overland flows as per the
existing scenario. As such, swales are
not required to convey runoff.

Bioretention No Not considered suitable.

Systems

Trees Yes Could be considered but would not
significantly reduce the storage
requirements.

Geocellular Yes Considered to be suitable for

Storage providing surface water attenuation.

i oEel A°ilj..®« | ;°Aep<]
features should be prioritised and
could be reconsidered at the next
stage of design following confirmation
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SubDS
Technique

Potentially
Suitable for

Development

of the exact orientation of the

Justification

development infrastructure within the
wider layout.

Detention
Basins & Ponds

Yes

Could be used to provide surface
water attenuation. However, at this
stage it is unconfirmed the exact
orientation of the development
infrastructure within the wider layout
and therefore the area which may be
available for the provision of
detentions basins/ponds is unclear.
Use of these features could be
reconsidered at the next stage of
design.

Wetlands

No

Not considered suitable due to land
take.

Permeable
Subbase
Storage

Yes

The permeable gravel subbase on
which each of the l0OMW BESS, Single
TX 132 kV Substation, and RWE on-site
400kV Substation area are to be sited
could be used to provide storage and
treatment of surface water.

Internal access tracks serving the site
could utilise permeable construction.

Surface Water Drainage Strategy 4100MW BESS

7.16. The proposed surface water drainage strategy drawings are included in
Appendix |, with the associated Causeway Flow drainage calculations
included in Appendix J.

7.17. As mentioned above, the drainage strategy has been prepared based
on the provided typical detail for the BESS area and as such is a high-
level indicative plan at this stage. Following confirmation of the
infrastructure orientation within the wider site layout this strategy
should be revised.

7.18. Surface water runoff from the BESS area is to be collected via a series
of both perforated and solid-walled pipes. Attenuation will be provided
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7.20.

721

7.22.

7.23.

7.24.

7.25.

7.26.

[P]
in the BESS platform permeable gravel subbase and below ground
geocellular storage. The proposed attenuation has been designed to
manage surface water runoff from the 1.844ha catchment area (shown

in the standard detail drawing) for storm events up to and including the
1in 100-year event +40% allowance for climate change.

The drainage strategy is proposed to outfall to the numerous
watercourses located within the Order Limits. The exact invert level and
location of the outfalls are to be confirmed at the next stage of design.
Maximum outflow rates to the watercourses are to be restricted to the
equivalent 1 in I-year greenfield runoff rate, as per LLFA guidance.

The calculated lin I-year greenfield rate for the site is 1.91/s/ha, therefore
based on the typical detail provided for the 100MW BESS and a
contributing catchment of 1.844ha, the associated runoff rate is 3.5I/s.
A Hydrobrake® manhole is proposed to restrict ultimate discharge rates.

Due to the risk of fire water contamination, the gravel subbase is
proposed to be lined with an impermeable liner.

This strategy is to be refined at the next stage of design and
confirmation of the infrastructure within the wider site layout.

Fire Suppression Water

In the event of a fire a penstock will be shut off in the downstream
manhole to allow any water used to fight the fire to be contained within
the below ground network ready to be pumped off once the fire is out.

There is a proposed storage tank on site, above ground, that will hold
permanent water to fight the fire. The tank will be approximately 240m?3
satisfying the fire departments requirements of 1900L/min for 2 hours
(228m3).

Once the penstock is engaged water will back up into the network and
can be contained and stored within the attenuation crates shown which
have a storage volume equal to 228m?,

Surface Water Drainage Strategy 4132 kV Substation and RWE on-site
400KkV Substation

The proposed surface water drainage strategy drawings are included in
Appendix |, with the associated Causeway Flow drainage calculations
included in Appendix J.

21/08/2025 | LG | P21-3484 Page | 42



1.27.

7.28.

7.29.

7.30.

7.3L

7.32.

7.33.

7.34.
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As mentioned above, the drainage strategy has been prepared based
on the provided typical detail for the substation areas and as such is a
high-level indicative plan at this stage. Following confirmation of the

infrastructure orientation within the wider site layout this strategy
should be revised.

Surface water runoff from the substations is to be collected via a series
of both perforated and solid-walled pipes. Attenuation will be provided
in the substation platform permeable gravel subbase and below ground
geocellular storage. The proposed attenuation has been designed to
manage surface water runoff from the associated catchment areas
(shown in the standard detail drawings) for storm events up to and
including the 1 in 100-year event +40% allowance for climate change.

The drainage strategy is proposed to outfall to the numerous
watercourses located within the Order Limits. The exact invert level and
location of the outfalls are TBC at the next stage of design. Maximum
outflow rates to the watercourses are to be restricted to the equivalent
lin 1-year greenfield runoff rate, as per LLFA guidance.

The calculated ! in l-year greenfield rate for the site is 19l/s/ha. A
Hydrobrake® manhole is proposed to restrict ultimate discharge rates.

This strategy is to be refined at the next stage of design and
confirmation of the infrastructure within the wider site layout.

Surface Water Drainage Strategy 4Inverter Containers

The proposed inverter containers are considered to have a negligible
impact on existing surface water runoff rates and associated flood risk;
a surface water drainage strategy has been prepared to provide
additional betterment.

To manage runoff from the inverter containers, it is proposed to wrap a
300mm deep gravel trench around the infrastructure to collect any
surface water runoff and allow it to discharge to ground.

Modelling Assumptions

As mentioned above, the drainage strategy has been prepared based
on the provided typical details for the infrastructure within the Order
Limits and as such is a high-level indicative plan at this stage. As such,
several assumptions have had to be made and details such as the exact
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outfall locations are to be confirmed at the next stage of design. These
include;

X Itis assumed that the proposed outfalls are able to be provided via
a gravity connection to the associated watercourse;

X The BESS and substation platform levels are to be generally flat
across the compound area;

X The proposed gravel subbase areas are to be lain with a generally
flat invert level with a nominal fall toward the proposed collector
pipes, and;

X Suitable cover can be provided above each of the proposed below
ground features.

7.35. The above assumptions should be considered and/or confirmed at the
next stage of design.

Maintenance

7.36. To ensure the ongoing successful operation of any SuDS proposed
within the Order Limits, an Operation and Maintenance Manual should
be prepared and adhered to. In the absence of a confirmed surface
water drainage strategy for the Order Limits, a high level and broad-
range Operation and Maintenance Manual has been prepared and is
included in Appendix K. This manual will need updating once the
surface water drainage strategy has been confirmed and when it has
been confirmed who will be responsible for the maintenance on site.

Designing for Exceedance

7.37. Periods of exceedance occur when the rate of surface water runoff
exceeds the drainage system capacity. Conveyance beneath ground
cannot, generally, be economically or sustainably constructed to the
scale required for the most extreme rainfall events. This may result, on
occasion, in the surface water runoff exceeding the capacity of the
drainage network, with excess water (exceedance flow) being conveyed
above ground.

7.38. For situations where extreme rainfall intensity exceeds inlet capacities,
or for extreme storm events exceeding the design flood event
considered for drainage design, surface water would flow toward the
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extensive watercourse/drain network within the Order Limits, based on

the topography of the site.

Water Quality

7.39. In order to protect the downstream receiving water body, a key element
of SuDS is that they have the potential to improve the quality of surface
water discharged from a site.

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

741, Based on the nature of the Scheme, surface water runoff pollution
indices are considered to be low/very low. Treatment of surface water
from the BESS and Substation areas is to be provided by the gravel
subbase through which surface water is to percolate. Downstream
defenders are proposed where necessary in order to treat surface water
generated from the impermeable access roadways prior to being
attenuated within the below ground network.

7.42. As mentioned above, in the event of a fire 4a separate procedure is in
place in order to prevent contaminated runoff from entering the
receiving waterbodies.
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8. Summary

8.l The Order Limits is approximately 183lha in area and is entirely
greenfield. The Order Limits is proposed for a solar farm development
with battery energy storage and associated infrastructure.

8.2 The Order Limits is located almost entirely in Flood Zone 3, at risk of
fluvial and tidal flooding. To ensure the Order Limits remains safe and
operational during an extreme 1 in 1,000 year tidally and fluvially
dominated flood event, all proposed solar PV modules and
infrastructure will be raised above the 2023 Tidal Trent modelled 1 in
1,000 vyear fluvially dominated flood levels plus 100mm freeboard
allowance. This event shows greater flooding that the tidally dominated
1in 1,000 year flood event.

83. A critical flood level of 4.1mAQOD has been provided by the Environment
Agency but it is not considered feasible to design mitigation measures
against this extreme flood level. In addition, no detailed model data has
been provided to back up this level. Should a 4.ImAOD flood event
occur, the impacts would extend well beyond the Order Limits extent.
The Scheme 4°0®«<1...+1914iDF: bk °O®<1TOT lypledepOI°tTOE |

8.4. The Order Limits is not considered to be at significant risk of flooding
from any other source.

8.5. The drainage strategy must demonstrate the use of SuDS within the
design and should be in line with the requirements as set out within with
the relevant NPS, notably NPS EN-1 and EN-3.

8.6. The NPS EN-! ensures that flood risk from all sources are assessed and
that proposed developments located in areas of flood risk should be
designed and constructed to remain operational in times of flood. In
order to ensure the Scheme remains safe during operation and also
accounts for climate change.

8.7. Mitigation measures such as ensuring all proposed solar PV modules
and all associated infrastructure are raised above the fluvially
dominated 1 in 1,0OO year flood levels defined by the 2023 Tidal Trent
flood model outputs plus an allowance for 100mm of freeboard. This
event has been identified as the worst case of the modelled flood
events from the 2023 Tidal Trent model.
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8.8. The Sequential Test is required for the proposals and is included
elsewhere in the planning submission documents. In accordance with

NPS EN-I, if, following application of the Sequential Test, it is not
possible, for the project to be located in areas of lower flood risk the

Exception Test can be applied, as required by Table 2 of the Planning
Practice Guidance.

89. An outline surface water drainage strategy has been prepared to
accompany the proposals.

8.10. With the proposed mitigation measures and drainage strategy in place,
the Scheme is not considered to be at significant risk of flooding and
will not increase the risk of flooding elsewhere.

8.1 The proposal is considered to accord with the requirements of the
relevant National Policy Statements (NPSs) and National Planning Policy
Framework (NPPF) with residual risk to the Order Limits fully mitigated,
and as such considered low risk. The Scheme should not be precluded
on flood risk grounds.
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Appendix A 4A3 Flood Risk Drawings
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