PROPOSED DEVELOPMENT OF SOLAR PHOTOVOLTAIC
PANELS AND ASSOCIATED WORKS AT WESTHIDE SOLAR
FARM, HEREFORDSHIRE

FLOOD RISK ASSESSMENT

J-14440




PROPOSED DEVELOPMENT OF SOLAR
PHOTOVOLTAIC PANELS AND ASSOCIATED WORKS
AT WESTHIDE SOLAR FARM, HEREFORDSHIRE

FLOOD RISK ASSESSMENT

Issue Detail Originator Checked By

ERSUN
(Westhide SPV AG 14/12/2021 - 14/12/2021
Ltd)

For: ERSUN (Westhide SPV Ltd) Job No: J-14440
Date: December 2021
Edition: 01



CONTENTS
Item

1.0

2.0
21
22
23
24

3.0
3.1
3.2
3.3
3.4
3.5
3.6

4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

5.0
5.1
5.2
5.2.1
522
5.3

6.0

7.0
7.1

8.0
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8

9.0
9.1

10.0

11.0

Content
Introduction

Site Location and Description
Site Location

Existing Usage

Proposed Usage

Existing Hydrology

Flooding Mechanisms
Groundwater Flooding

Overland Sheet Flow

Fluvial (River) Flooding

Tidal Flooding

Flooding as a Result of Development
Land Usage Effects On Flood Risk

Hydraulic Modelling

Data and information
Technical Approach

Model Extent

Chanel Geometry and Profile
2D Model

Culverts and Structures
Catchment Topography
Structures and Buildings
Hydrogeological Parameters

Hydraulic Modelling
Validation/benchmarking
Sensitivity testing
Sensitivity testing 1
Sensitivity testing 2
Limits and uncertainties

Flood Risk Assessment

Flood mitigation measures
Affect on the adjacent sites

Sustainable Drainage Scheme (SuDS)

Overview

Design Standards

The CIRIA SuDS Manual

Building Regulations Part H

The Wallingford Procedure

National Planning Policy Framework
Percolation Testing

Environmental Considerations

SuDS Design
Summary

Policy Summary

Conclusions and Recommendations

Page No.

-—

O©OWOWoWONOO”O o QOO ww NNNDNDN

L N N TS U W N
N e N =

-
w

14
14

15
15
15
15
15
15
16
16
16

17
17

18

20



APPENDICES

Appendix A  Site Location Plan
Appendix B Flood Extents
Appendix C  SuDS Design
Appendix D  Calculations



J-14440 Flood Risk Assessment & SuDS Design — Westhide solar PV FRA

nijhuis

INDUSTRIES

INTRODUCTION

ERSUN (Westhide SPV Ltd) are currently investigating the possibility of the development of
a solar PV farm site on land north of Westhide, Herefordshire, HQ1 3QG.

As the site is over 1ha in size it is necessary to produce a Flood Risk Assessment for the
site, in accordance with the National Planning Policy Framework (NPPF) and Planning
Practice Guidance (PPG) to accompany the planning application.

In addition to this, a pre app was submitted in March 2021 under application reference
211010/CE. Some comments have been made in regards to the flood risk and Sustainable
Drainage for the development:

“Drainage considerations

Fluvial Flood Risk Review of the Environment Agency’s Flood Map for Planning indicates
that the majority of the site is located within the low probability Flood Zone 1. However,
areas of the site along the northern boundary adjacent to the watercourse are within Flood 2
and 3, medium to high probability of flooding respectively.

Policy SD3 in the CS deals specifically with sustainable water management and water
resources. The policy requires sustainable water management to form part of all new
development in order to reduce flood risk; to avoid an adverse impact on water quality; to
protect and enhance groundwater resources and to provide opportunities to enhance
biodiversity, health and recreation.

As the proposed development is located within Flood Zone 2 and 3 and is more than 1ha, in
accordance with Environment Agency standing advice, the planning application will need to
be

supported by a Flood Risk Assessment (FRA) undertaken in accordance with National
Planning Policy Framework (NPPF) and its supporting Planning Practice Guidance.”

In order to address these requirements, Nijhuis Industries have been commissioned to
prepare a Flood Risk Assessment for the development, generally in accordance with PPG.
The FRA will address the risks of flooding and provide proposals for minimising risks to
acceptable levels if practicable.
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SITE LOCATION AND DESCRIPTION

21

2.2

23

24

Site Location

The proposed solar park development is to take place on land at Westhide, Herefordshire,
West Midlands, HR1 3RQ. The Ordnance Survey Grid Reference for the centre of the site is
SO 57686 44457. The site location plan is included in Appendix A and in Figure 2.1 below.
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Figure 2.1 Site Location Plan

With respect to topography the site has elevations between 56m AOD and 72m AOD. All
elevations are based on site specific topographic survey data.

Existing Usage

The existing site consists of a grassed area, currently used as agricultural land to the north-
western extent of the hamlet of Westhide.

Proposed Usage

It is proposed to install a solar PV farm and associated infrastructure over an area of
approximately 61.7ha. The site is to consist of solar modules supported by a table/racking
system, each with support posts. Further landscaping works will be put forward within the
design proposal, such as hedging, fencing and planting arrangements.

Existing Hydrology

The development site is located in an area of relatively flat countryside. The surrounding
area comprises mainly of agricultural land and small hamlets. There is a watercourse at the
northern boundary which comprises of a network of tributaries to the River Cale.

2
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FLOODING MECHANISMS

A number of possible flooding mechanisms have been considered at the site and are
discussed below.

Groundwater Flooding

There are limited sources of information available to assess groundwater flood risk as
groundwater risk mapping is still in its infancy. Groundwater levels can be affected by
periods of sustained heavy rainfall which can cause levels to rise, potentially resulting in
periods of sustained flooding. This mechanism of flooding can be related to the presence of
aquifers.

The Herefordshire Council Strategic Flood Risk Assessment (SFRA) states;

“Records of groundwater flooding in Herefordshire are limited. However this is likely to be
because groundwater flooding is often perceived as surface water flooding as is therefore
not accurately recorded, rather than groundwater flooding not being a potentially significant
source of flood risk.”

“Groundwater flooding will typically occur in permeable geology such as sand and gravels
that allow for the relatively free movement of groundwater, often responding to rising river
levels if located in close proximity to a watercourse or following extended periods of rainfall
that will cause groundwater levels to rise. A review of superficial and bedrock geology
available through the British Geological Survey (BGS) can therefore provide an indication of
where groundwater flooding is most likely to occur.”

MAGIC mapping data online have produced maps that show the groundwater vulnerability of
areas across the UK. This mapping system shows that the site straddles two risk categories
and therefore there is a Medium to High vulnerability of groundwater flooding at the site as
seen in Figure 3.1 below.
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Figure 3.1 MAGIC Map ground water vulnerability Map

The Cranfield Soil and Agrifood Institute (CSAI) Soilscapes map displays the type of soils
within the site location.

As shown below in Figure 3.2 the subject site is composed of several soil types, including
“Slightly acid loamy and clayey soils with impeded drainage”, this was further confirmed by
percolation testing on site which failed to drain. Furthermore, no groundwater was
encountered within the trial pits.

3
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Given the nature of the development, with vulnerable infrastructure raised above the ground
level, it is considered that groundwater flooding does not pose a significant risk to most of
the development site. Therefore, groundwater flooding will not be considered further within
this report.

3.2 Overland Sheet Flow

The catchment area upstream of the development site consists mainly of greenfield. As such
the potential for overland flow that can directly affect the site is considered to be small. The
site is covered with permeable ground which provides varying degrees of infiltration
depending on the subsoil; these factors will serve to reduce the potential for overland flows
to develop.

The Environment Agency Risk of Flooding from Surface Water map, as shown below in
Figure 3.3, indicates that the site largely is not at risk of Surface Water Flooding, but there
are areas to the north-west at ‘low’ risk of surface water flooding. The flooding is below a
depth of 300mm, and the site is not at risk during a high-risk scenario.

Lower
use

Ash Grove

Figure 3.3 Extract from EA risk of surface water flooding map

Given the assessed overall low risk of flooding on the site, and the nature of the
development infrastructure being at least 0.8m above the ground, it is considered that
surface water flooding will not cause issues relating to the operation of the site and will not
be considered further within this report.

4
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3.3 Fluvial (River) Flooding

The site is shown to be partially located within Flood Zone 3 (high risk). Therefore, fluvial
flooding will be considered further within this report.

Figure 3.4 Extract from EA Flood Map for Planning

3.4 Tidal Flooding

The site is shown to be located approximately 37 miles from the sea. Therefore, tidal
flooding will not be considered further within this report.

3.5 Flooding as a Result of Development

The proposed development has the potential to introduce impermeable area around the site
where the land was previously permeable. This could have the potential to increase the
runoff rates across the site which could increase the flood risk to adjacent sites.

The drainage system need only contend with the volume of runoff from this area to ensure
flood risk is not increased, however, additional storage should be provided to allow for
inconsistencies and provide betterment. The potential for a sustainable drainage system to
be installed within the development is outlined further below in this report.

3.6 Land Usage Effects On Flood Risk

Changing the site’s primary function to solar power generation will have benefits regarding
runoff rates if there is an inclusion of drainage features.

The drainage features would provide betterment to the existing situation in terms of runoff
rates and flood risk.

5
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A hydraulic model was built using Infoworks ICM modelling software. ICM uses a 2D mesh
to represent the modelled surface and is generated using a ground model and relevant
polygons. These features define the ground levels, roughness and infiltration values in each

A combination of data sets was used to create a digital terrain model covered by the ICM

Light Detection and Ranging (LIDAR) data at 1m resolution was obtained to create a base

River cross sections were surveyed by SLR Consulting Ltd giving accurate representation of

The extent of the modelled watercourses was specified to enable the model to account for a
suitable length of floodplain upstream and downstream of the subject site. This was
necessary to ensure out-of-bank flows were stable and representative.

The model has been developed in InfoWorks ICM, incorporating a 1D river reach, 1D river
structures (culverts & bridges), and a 2D topographic surface to replicate the flood plain.

4.0 HYDRAULIC MODELLING
element within the mesh.
41 Data and Information
model.
for the DTM of the site
the river geometry.
4.2 Technical Approach
4.3 Model Extent

The model extents were determined to encompass sufficient upstream and downstream
boundaries as to accurately represent the dynamics of the watercourses. These included 4
upstream boundary inflows and 1 downstream boundary.

The inflow point was defined at the upstream end of the river reach.

The downstream boundary is set approximately 1139m downstream till A465. No specific
river level has been applied (i.e., a free discharge has been assumed) since the model has
been extended sufficiently far past the development site (in order to incorporate a number of
tributaries to the River Cale. The total model extent is shown below in Figure 4.3.

6
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Figure 4.1: ICM Model Extents

4.4 Channel Geometry and Profile

The surveyed cross sections were used to define the channel geometry. Bank lines were
manually delineated connecting the cross-section lines, with reference to the ‘banks’
observable within LIDAR data, reference aerial imagery, and site walkover photos.
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4.5 2D Model
4.6 Culverts and Structures

A total of 8 structures were included within the modelling, comprising of 2 bridges and 6
culverts. The structures are tabled below;

Culvert / Structure X Y Model Representation
Bridge next to Lock | 356655.09 244107.19 4700 wide x 2284 mm high. Mesh
Cottage zone added to represent
the deck.
D/s of Lock cottage | 356973.08 244100.74 2000 wide x 2084 mm high
at
section
7
Bridge next to the | 357193.32 244539.45 1410 wide x 1450 mm high
pond at
section
12
Piped overflow to | 357335.09 244643.07 2*300mm diameter pipe
the
pond
Culvert DS of | 357271.01 244518.13 2*300mm diameter pipe
section
29
Culvert DS of | 357454.09 244192.99 1*300mm diameter pipe
section
33 1*700mm diameter pipe
Culvert DS of | 357838.79 244220.44 1000 wide x 501 mm high
section
36
Culvert DS of | 358260.86 244292.32 250mm diameter pipe
section
38

Table 4.1: Culverts and Structures

4.7 Catchment Topography

A 2D mesh was generated using the LIiDAR elevation data. The key parameters applied are
shown below in Table 3.

Parameter Value Justification

Considered to provide sufficiently coarse spatial

Maximum triangle area 50m .

resolution
Minimum triangle area 10m Provides flexibility to account for fairly flat terrain
Terrain sensitive meshing Yes -

Table 4.2: 2D Mesh Parameters
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4.8 Structures and Buildings
The cottage and workshop buildings have been added as a polygon void.
Boundary Conditions

The upstream boundary of the model has been defined using a total of 4 inflows (See
Section 5). The inflow point was defined at the upstream end of the river reach.

The downstream boundary is set approximately 1139m downstream till A465. No specific
river level has been applied (i.e., a free discharge has been assumed) since the model has
been extended sufficiently far past the development site (in order to incorporate a number of
tributaries to the River Cale.

4.9 Hydrogeological Parameters

The impact of surface roughness on flood depths and conveyance in this location was
considered to be negligible. As a result, the 2D model roughness has been set to 0.035mm,
representing the fields, and no spatial variation has been considered.

No infiltration parameters have been applied to ensure a conservative approach to
predicting flood depths.

9
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5.0

HYDROLOGY

5.1

An inflow file representing the 1 in 100-year plus climate change event (+40%) was derived
using FEH13. In order to account for the various inflow points and the increase in
flow across the model, a total of 4 inflow hydrographs were used.

Validation/Benchmarking

The ICM Model outputs have been compared to the EA Flood Map for Planning shown
below in Figures 5.1 and 5.2.

While there are some differences in the flood extent at the north and south of the model, the
extent and depth of flooding in the area of the development site is well correlated,
demonstrating that upstream flow rates and the representation of the local topography is
relatively comparable.

The overall level correlation is considered suitable for the assessment of flood risk at the
development site.

Developme

Ach Srawue

Figure 5.1: EA Flood Map for Planning

Figure 5.2: ICM Model Flood Extents

10
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5.2 Sensitivity Testing

Sensitivity tests have been carried out to ensure model parameters applied are robust and
realistic. There are two sensitivity tests which have been carried out, as follows:

1. Sensitivity Test 1- Blockages

2. Sensitivity Test 2: River reach roughness

5.2.1 Sensitivity Testing 1

The DS bridge was blocked by applying sediment equating to 75% of the opening height.
The predictions show that the blockage resulted in an increased depth in the downstream
but had limited effect on the development site .

Base Map Sensitivity Test 1

75% Silt DS bridge

5.2.2 Sensitivity Testing 2

The roughness of the river reach was increased to 0.045mm. The predictions show only a
slight increase in floodwater extent around the location of the new development.

Base Map Sensitivity Test 2

5.3 Limitations and Uncertainties

The primary limitations of the model and the uncertainty that they cause have been outlined
in the following table:

11
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Limitation /
Assumption

Details

Impact on Model Predictions /
Confidence

Lack of detailed
structural information
on the
bridges/culverts in
the model area

No dimensional information
available to accurately represent
the structures, conveyance
capacity, and impact of flooding

Potential to change flood predictions,
however, peak flood levels at many of
the culverts/bridges are relatively close
to overtopping, limiting the potential
impact of any restriction to flow.

No spatially varying
2D roughness
applied

Not considered to significantly impact
flood predictions

No 2D infiltration
applied

Conservative prediction of flooding since
the model experiences no losses
(representing a fully saturated
catchment)

Resolution and
accuracy of LiDAR
along watercourse

The accuracy along vegetated
sections of the channel can
produce spurious elevation
levels and smooth out
depressions

Reduced accuracy of channel bank
levels and adjacent 2D levels

Assumed cross
section

The cross section in between the
surveyed cross sections have
been assumed to provide proper
gradient.

The assumed sections are interpolated
based on the upstream and downstream
section and may not represent the actual
site condition.

Table 5.1: Model limitations and uncertainties

12
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FLOOD RISK ASSESSMENT

An analysis of the risk posed to the proposed solar farm development on land north of
Westhide has been undertaken to define the flood plain extent and to determine the critical
depth of flooding during the 1 in 100yr + CC storm event.

The Environment Agency data did not provide sufficient detail to facilitate an accurate
assessment of the site, consequently an ICM Infoworks Hydraulic Model was produced to
define an accurate flood plain and to determine potential depths of flooding at various
strategic locations across the site.

The outputs of this model show the depth of water across the local floodplain when the
overtopping scenario was run. We have added the solar site outlined in green to be
representative. This can be found in Appendix B and is shown below in Figure 6.1.

Legeng

Westhid]
71 0.09
[ 0.2
[ 0.47
71 0.63
[1o.84
(B 1.0
= I 1.7
[ 1.4
I 1.67

enti

REV | BY

Figure 6.1: Overview Flood Extent Map

In general the majority of the site is within Flood Zone 1 and not at risk of flooding. As
indicated by the EA flood maps, the northern extent is at risk of flooding during the 1 in 100
year flood event plus 40% climate change, as well as a very small area of the southern
portion which only effects approximately 5 tables.

The flooding experienced within the site itself is minimal and generally indicates a maximum
potential flood depth during the 1 in 100year + CC flood event of 0.21m. As the panels in
this location are expected to have a minimum height above ground level of 0.8m there is not
anticipated to be any impact by this intensity storm event. Furthermore, all inverters,
substations and containers are located in Flood Zone 1.

13
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FLOOD MITIGATION MEASURES

71

The following mitigation measures are proposed to minimise the impacts of potential
flooding to the solar park infrastructure in the case of an extreme flood event. As panels and
the inverters, substation and containers are all above the flood zone or in flood zone 1, the
mitigation measures are in regards to the rest of the site.

e All Services (cabling etc) should be designed and installed to be flood resilient /
water compatible. This should be achieved in accordance with appropriate design
standards and best practise guidance.

e The panels will be supported by piles which are adequately spaced to allow for the
free flow of water between them. Structural assessment should be undertaken to
ensure the panel supports can resist additional dynamic loadings induced by a flood
event.

e The security fencing mesh sizing should be made as large as reasonably practical
to ensure free flow of flood water through the fence and reduce the possibility of
debris build up affecting flow routes.

e A SuDS scheme to manage surface water runoff is outlined in Section 8 of this
report.

o If flood water is present on the site, construction and maintenance operations should
be avoided. A suitable risk assessment should be undertaken to assess whether it is
safe to access the site, during a flood event. Given the infrequent nature of the
maintenance requirements for a PV site, it is highly unlikely that maintenance would
occur at the same instance as a flood event. Maintenance can be re-scheduled if a
flood warning is in place.

e During the construction phase of the project materials, equipment and site services
should be located in Flood Zone 1 (Low Risk Areas) when practicable.

The site has the potential to be a contamination risk as spoil present during construction
could enter the watercourse during a flood event. There are a number of measures that
should be undertaken to prevent this occurring including (but not limited to);

e Preventing soil from being washed off-site through surface water run-off or
fluvial influences;

e Loose spoil stored off-site in Flood Zone 1 if possible;

o Excavated material for swales to be permanently removed to provide
compensatory storage.

Affect On Adjacent Sites

The extent of the impermeable areas introduced across the site by the proposed
development is relatively small. Therefore, any additional runoff from the impermeable areas
will be small and more than adequately could be managed by an appropriate SuDS. As such
there will be no impact on the nearby watercourses and neighbouring sites as a result of the
proposed development.

In addition, the pragmatic approach to the design of the SuDS will provide an improved
storage and interception capacity. This capacity will reduce any potential flood risks to
adjacent sites that are created by surface water runoff, when compared to the pre-
development situation.

14
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8.0 SUSTAINABLE DRAINAGE SCHEME (SUDS)

8.1 Overview

SuDS is a concept that incorporates long term environmental and social factors in order to
design surface water drainage systems, in accordance with the ideals of sustainable
development. SuDS takes into account the quantity and quality of surface water runoff, and
the value of surface water to the urban and rural environments. Many existing urban
drainage systems can cause problems of flooding, pollution or damage to the environment,
so it is the aim of the SuDS to avoid this in the future.

Most proposed urbanisation creates impermeable surfaces which will need drainage
solutions to remove surface water runoff. Traditionally, it is only quantity of flow that has
been accounted for in drainage solutions, preventing floods locally by conveying the water
away from the site swiftly in underground pipes. These traditional methods frequently alter
natural flow patterns which can lead to problems elsewhere in the catchment area. More
recently, water quality issues must be accounted for, in order to avoid pollutants from urban
areas being transported into rivers or groundwater.

Other aspects, such as water resources, community facilities, landscaping and provision of
wildlife habitats have been largely ignored; a well-designed and well managed SuDS can
offer the following benefits:

¢ management of runoff flow rates, reducing the environmental impact of urbanisation
¢ maintenance or enhancement of water quality
e consideration to the requirements of the local community
e enhancement of biodiversity in urban watercourses
e maintain the natural groundwater level
8.2 Design Standards

Design of the site drainage infrastructure and Sustainable Urban Drainage System (SuDS)
is to be carried out in line with best practice and to industry standard design procedures. A
number of publications, including design guidance and best practice guidance will be applied
to different components of the final infrastructure. The sections below provide an overview of
the design standards to be used on this project for various aspects of the infrastructure
design.

8.3 The CIRIA SuDS Manual

This document is a comprehensive publication covering design, construction, operation and
maintenance of SuDS. The advice and best practice outlined in this document has been
utilised in the design of the site SuDS features, which have been detailed in this report.

8.4 Building Regulations Part H

Building Regulations Part H ‘Drainage and Waste Disposal’ covers the design and
installation of surface water and foul water systems. All private drainage including pipes,
manholes, down pipes, and other drainage infrastructure on the site should be designed and
installed in accordance with this document.

8.5 The Wallingford Procedure

Developed by HR Wallingford, this publication covers the design of urban drainage systems.
In addition, the document includes regional rainfall data for use in design for varying return
period events.
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8.6

8.7

8.8

Basic sizing calculations for the swales and the estimation of the runoff volumes have been
made using this method.

National Planning Policy Framework

The National Planning Policy Framework (NPPF) contains the policy relating to the
appropriate assessment of flood risk within the UK. The associated technical guidance
provides further details on the definitions, classifications and constraints used to apply
national policy to new developments.

It contains details on flood zone definition, site specific FRA'’s, vulnerability classifications,
appropriate development, climate change allowances, residual risk management, flood
resilience, the sequential test and the exception test.

Percolation Testing

In order to determine a suitable drainage strategy, percolation testing was undertaken in late
May 2021 in two locations.

Both trial pits failed to drain sufficiently and drained approximately 0.003m in 5 hours.
Therefore, it was determined that an infiltration based drainage scheme would not be
suitable for the development and as such, an attenuation based scheme will be outlined
utilising the nearby watercourses.

During the design of the conceptual SuDS layout, it is considered that the primary function of
the SuDS will be the interception and storage of water until such time as it evaporates or
conveys to the nearby watercourses/ditches.

Environmental Considerations

The nature of the development means that runoff could originate from the solar panel arrays,
solar panel pile system and inverters. The runoff from the panels poses a low environmental
risk. It has been assumed that any additional foul/industrial waste from the maintenance and
operation of the park will be disposed of elsewhere.

The use of heavy plant on wet scrubland may cause the topsoil to be disrupted which in-turn
can pose a pollution risk to the local River. Although the swales may provide some benefits,
it is advised that silt fences are installed during the construction phase of the project to
intercept silt laden runoff, if construction traffic or adverse weather is likely to cause damage
to the topsoil.
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INDUSTRIES

SUDS DESIGN

9.1

Since the solar panels are located on a sloped frame between approximately 0.8 on the
lowest edge and generally more than 2m at thehigher edge above ground level, it is
anticipated that rain falling on each solar panel table will run off the panels and flow/infiltrate
in the sheltered rain shadow area underneath the down-slope modules. A minimum of
10mm gap surrounding the panels will allow water to drain off each module.

The SuDS design will not consider the runoff from the access and maintenance roads as
these will be constructed of grass tracks/unbound crushed stones/gravel or similar
permeable materials, which will allow infiltration of water on these areas. The access roads
will, therefore, not increase surface water runoff rates from the site.

The enclosed layout indicates that there will be around 1,886 solar PV tables . The legs are
estimated to be around 36,720 with a surface area of 50mm x 120mm which results in an
increase in impermeable area of 220.32m?.

The inverters have an area of 6.8m?2 of which there are 14 giving a total area of 95.2m?2. The
switchgear unit, DNO cabin and spares cabin have a total impermeable area of 72m2. The
total introduced impermeable area is calculated to be around 387.52m2. Applying a 20%
increase for inconsistencies gives around 465.02m?2.

The volume of additional runoff from the site has been calculated, firstly using FEH to
determine the catchment parameters and then applying the ReFH2 maximum hourly peak
rainfall volume over a 6 hour duration event for the 1 in 100yr event including an additional
40% to take climate change into account. These calculations give a deliberately over
estimated total additional rainfall volume of 53.2m3 for the additional impermeable surfaces
introduced to the site.

In order to adopt a pragmatic approach and promote infiltration across the site, a system of
swales is proposed to manage the surface water runoff.

Given the issues encountered with percolation tests, it is anticipated that the swales will
provide storage and will act as conveyance to the nearby watercourses/ditches.

The details showing surface water management features are outlined in Drawing 3001 in
Appendix C.

In order to ensure interception of flows and a maintainable system, an oversized system has
been implemented which will serve to reduce the runoff rate to less than the predeveloped
rates; thus, reducing the potential flood risk created by the site.

It is proposed to install swales of 0.2m base width and 0.15m depth with side slopes of 1 in
4. The layout of these swales is shown in more detail in Drawing 3001 in Appendix B. The
system should provide around 1404m of swales which will provide up to 0.12m%m of
storage located adjacent to any access roads and downslope boundaries. This totals around
168m? of storage which is in excess of the calculated minimum required storage.

For more detail on calculations of runoff refer to Appendix D.
Summary

Percolation testing was conducted onsite and proved to be poor. Therefore, a series of
conveyance swales have been outlined connecting to the network of ditches and
watercourses.

The extent of the impermeable areas introduced across the site by the proposed
development is extremely small. Therefore, any additional runoff from the impermeable
areas will be small and more than adequately managed by the proposed SuDS design. As
such there will be no impact on the nearby watercourses and neighbouring sites as a result
of the proposed development.
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POLICY SUMMARY

The development has been shown to be partly located within Flood Zone 3. In accordance
with Planning Practice Guidance (PPG) Table 3, a development of this type “Essential utility
infrastructure” is deemed to be subject to the Sequential and Exception Test (see Figure 8.1
below).

It is also noted that; “In Flood Zone 3a essential infrastructure should be designed and
constructed to remain operational and safe in times of flood.”

This has been addressed within the surface water drainage and mitigation measures
illustrated above within this report.

Flood | Flood Risk Vulnerability Classification

Zones
Essential Highly More Less
infrastructure vulnerable | vulnerable vulnerabls
f""e v 7 v v
Exception
Test v v
required
Exception
3at | Test required X Test v
p required
Zone | Exception
3b* Testrequired x X X

*

Figure 10.1 PPG Table 3

With respect to the NPPF & PPG it would appear that the site could be developed, although
it would be necessary to demonstrate that no reasonably developable sites are available in
lower risk flood zones in order to pass the sequential test. However, it should be noted that
the strict requirements for the placement of a solar PV site (i.e. distance from the sub-
station, visual impact etc.), finding an alternative site would likely prove difficult. Paragraph 3
of PPG states:

“The Sequential Test ensures that a sequential approach is followed to steer new
development to areas with the lowest probability of flooding. The flood zones as refined in
the Strategic Flood Risk Assessment for the area provide the basis for applying the Test.
The aim is to steer new development to Flood Zone 1 (areas with a low probability of river or
sea flooding).

Although now superseded by the NPPF, the previous PPS 25 provided planning guidance in
relation to flood risk and it is considered that certain sections are still relevant. Paragraph
4.39 of PPS 25 states the following specifically regarding renewable energy projects which
is not covered in the NPPF:

“Specific national planning policy in Planning Policy Statement 22 Renewable Energy
advises how, given the particular factors that relate to renewable energy projects, LPAs
should not use a sequential approach in the consideration of such proposals.”

As such this suggests that a renewable energy proposal such as this one should not be
subject to the Sequential Test.
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As the site is classified as ‘essential infrastructure’, the development is therefore also
subject to the Exception Test.

NPPF Paragraph 102 states “If following the application of the Sequential Test, it is not
possible, consistent with wider sustainability objectives, for the development to be located in
zones with a lower probability of flooding, the Exception Test can be applied if appropriate.
For the exception test to be passed:

e [t must be demonstrated that the development provides wider sustainability
benefits to the community that outweighs flood risk.

e The FRA must demonstrate that the development will be safe over its
lifetime given the vulnerability of it users.

It would appear that this development would meet the requirements of the Exception Test
provided the mitigation measures recommended in this report are adopted.
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CONCLUSIONS AND RECOMMENDATIONS

The proposed development is shown to be partially located within Flood Zone 3 according to
EA flood mapping.

The site level has a maximum elevation of 56m AOD dropping to 72m AOD.

An ICM Infoworks model has been constructed with a view to quantifying the risk of fluvial
flooding during a 1 in 100 year plus + 40% Climate Change event.

The production of the model has shown that during the 1 in 100year + CC fluvial flood event,
the maximum predicted flood depth is 0.22m.

The panels are situated a minimum of 0.8m above the ground level and as such are not at
risk of flooding. Furthermore, all inverters, substation and the containers are within Flood
Zone 1 and free from flooding. It is therefore anticipated that all vulnerable infrastructure is
outside of the flood zone extents.

The study has identified a number of mitigation proposals to reduce the risk of flooding to
the areas in the flood zone to an acceptable level. These include:

e Sufficient spacing between the piles supporting the panels to minimise flow disruption
during a flood event.

e The security fencing mesh sizing should be made as large as reasonably practical to
reduce the chance of blockage and obstruction of flow routes.

This study has investigated the impact that the development will have on runoff rates from
the site. The additional runoff from the impermeable areas is minimal, however, calculations
have been made to determine a suitably sized conveyance swale system to capture the
additional runoff anticipated. These swales have been designed to capture and store
surface water runoff with the possibility of infiltration occurring at a slow rate due to the sail
types identified at the site location.

A proposed development either entirely or partially within Flood Zones 2 or 3 would be
required to pass the Sequential Test; demonstrating that there are no other reasonably
developable sites at a lower risk of flooding. However, where NPPF does not cover areas
within the superseded PPS25, then PPS25 is still considered relevant. Paragraph 3.49 of
PPS25 states that renewable energy projects such as this do not require the application of
the Sequential Test.

The proposed development is classified as ‘essential infrastructure’, in which the
development would be required to pass the Exception Test before being deemed
appropriate. It is anticipated that the site would pass the Exception Test as it provides wider
sustainability benefits and can be developed safely with regards to flood risk (as set out in
Sections 5-7).

It is clear there are a number of potential flood risks at the site. However, if appropriate
mitigation measures are considered/implemented during the detailed design stage of the
project based on the flood depths and development proposals, it is anticipated that the flood
risks can be suitably mitigated.

It is considered that the flood risk to the site can be managed and the site can be developed
safely.

The ICM Infoworks ICMT files have not been included within this submission but will be
supplied to the Environment Agency directly upon request.
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APPENDIX B FLOOD EXTENTS
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Nijhuis Industries UK & Ireland

Nanjerrick Court

Allet
Truro, TR4 9DJ
Date 13/12/2021 20:08 Designed by AGa
File Checked by
Innovyze Source Control 2020.1.3
ICP SUDS Mean Annual Flood
Input
Return Period (years) 100 Soil 0.400
Area (ha) 61.700 Urban 0.000
SAAR (mm) 840 Region Number Region 4

Results 1/s

QBAR Rural 253.9
QOBAR Urban 253.9

Q100 years 652.5
Q1 year 210.7

Q30 years 497.5
Q100 years 652.5

©1982-2020 Innovyze




Nijhuis Industries UK & Ireland

Nanjerrick Court

Allet
Truro, TR4 9DJ
Date 13/12/2021 20:07 Designed by AGa
File Checked by
Innovyze Source Control 2020.1.3
ICP SUDS Mean Annual Flood
Input
Return Period (years) 100 Soil 0.400
Area (ha) 61.700 Urban 0.000
SAAR (mm) 700 Region Number Region 4

Results 1/s

QBAR Rural 205.1
QOBAR Urban 205.1

Q100 years 527.2
Q1 year 170.3

Q30 years 401.
Q100 years 527.2

O

©1982-2020 Innovyze




UK Design Flood Estimation

Generated on Thursday, July 1, 2021 1:44:07 PM by dhigginson
Printed from the ReFH2 Flood Modelling software package, version 3.2.7650.24314

Summary of estimate using the Flood Estimation Handbook revitalised flood
hydrograph method (ReFH2)

Site details Checksum: 1C77-8B1B
Site name: FEH_Catchment_Descriptors_357700_244200

Easting: 357700

Northing: 244200

Country: England, Wales or Northern Ireland

Catchment Area (km?): 0.72

Using plot scale calculations: No

Model: 2.3

Site description: None

Model run: 100 year 1.4 CC

Summary of results

Rainfall - FEH 2013 model (mm): 80.89 Total runoff (ML): 11.42
Total Rainfall (mm): 77.81 Total flow (ML): 34.84
Peak flow (m?/s): 1.06
Peak Rainfall (mm): 24.06
Parameters

Where the user has overriden a system-generated value, this original value is shown in square brackets after the value

used.

* Indicates that the user locked the duration/timestep

Rainfall parameters (Rainfall - FEH 2013 model)

Name Value User-defined?
Duration (hh:mm:ss) 02:45:00 No
Timestep (hh:mm:ss) 00:15:00 No
SCF (Seasonal correction factor) 0.99 No
ARF (Areal reduction factor) 0.98 No
Seasonality Summer [Winter] Yes
Climate change factor 1.40 Yes
Loss model parameters
Name Value User-defined?
Cini (mm) 58.65 No
Cmax (mm) 496.22 No
Use alpha correction factor No No
Alpha correction factor n/a No

Page 1 of 4

Printed from the ReFH2 Flood Modelling software package, version



Routing model parameters

Name Value User-defined?
Tp (hr) 1.76 No
Up 0.65 No
Uk 0.8 No
Baseflow model parameters
Name Value User-defined?
BFO (m3/s) 0.01 No
BL (hr) 34.45 No
BR 2.41 No
Urbanisation parameters
Name Value User-defined?
Urban area (km?) 0.03 No
Urbext 2000 0.02 No
Impervious runoff factor 0.7 No
Imperviousness factor 0.4 No
Tp scaling factor 0.75 No
Depression storage depth (mm) 0.5 No
Exporting drained area (km?) 0.00 Yes
Sewer capacity (m3/s) 0.00 Yes
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Volume of Runoff Calculations

Site:

Westhide Solar Farm

Client: ERSUN (Westhide SPV Ltd) Date: 14/12/2021
Engineer: Nijhuis Industries
Location: Westhide Solar Farm
SITE INFORMATION
Pre-development total area 617000 m?
Pre-development permeable area 617000 m?
Pre-development impermeable area 0 m?
Post-development total area 617000 m?
Post-development permeable area 616534.976 m?
Post-development impermeable area 465.024 m?
RAINFALL EVENT INFORMATION
Return period 100 year
ICP-SUDS post-development runoff rate inclusive of 40% increase due to climate change (see attached 652.5 I/s
ICP-SUDS post-development runoff rate inclusive of 40% increase due to climate change (see attached 652.5 I/s
Duration of rainfall event 6 hours
Depth of Rainfall (calculated using Wallingford Procedure including 40% increase for climate change) 114.36 mm
RUNOFF CALCULATION

Pre-development permeable area runoff 14094000 litres
Pre-development impermeable area runoff 0 litres
Total pre-development runoff 14094 m?
Post-development permeable area runoff 14094000 litres
Post-development impermeable area runoff 53180.1 litres
Total post-development runoff (without mitigation) 14147.2 m?
Difference in runoff | 53.2 m?




nijhuis

INDUSTRIES

Flood Risk | Water | Wastewater | Civil | Structural | M&E | Highways | CDM | H&S

Truro Office | Nanjerrick Court, Allet | Truro, Cornwall | TR4 9DJ |
Bristol Office | Unit 4, Blenheim Court | Beaufort Office Park, Bristol | BS32 4NE |
Wokingham Office | 15 Metro Centre | Toutley Road | Wokingham, Berkshire | RG41 1QW UK |
Hull Office | 9G Ergo Centre, Bridgehead Business Park | Boothferry Road, Hessle | HU13 0GD |
www.nijhuisindustries.com/uk | info.uk@nijhuisindustries.com
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