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1.1 Gonergl

1.1.1  BNRG Renewables Lid is proposing to construct a new pholovoliaic park on Greenfield land
at Bilsham Farm, to the north of Bognor Regis, West Bussex. Ths site is situated o the north
of the A258 and is entirely enciosed by Greenfield and small country lanes. The nearest
development is the village of Yapton 1o the north east.

1.1.2  This report considers the policy requirements for the proposed PV park as defined in the
MNational Planning Policy Framework (NPPF).

1.1.3  Consultation with the Environment Agency {(EA) and a review of the Arun District Council
Strategic Flood Risk Assassment (SFRA) has formed the basis of the appraisal of flood risk at
the site.

1.1.4  The classificalion of Flood Zones ignhores the presence of existing flood defences, and as
such, the paris of the site at Bilsham Farm are located in Flood Zone 3 — 'High Probabiiity’; the
probability of flooding is greatsr than 1% annual probability (1 in 100 years) with the remainder
tying within Flood Zones 1 and 2.

1.1.5 The proposed site is considered {o fall under the definition of “essential infrastructure” as
defined in Table 2 of the Technical Guidance to the NPPF.

1.1.6  Asdsfinedin Table 3 of the Technical Guidance 1o the NPPF, developmant classified as
‘Essential Infrastructure’ is compatible within Flood Zones 3a and 3b subject to the
requiraments of the Sequential Test and the Exception Test being mst.

1.1.7  Analysis of potentially available land and the Sequential Test has been addressad by others,
separate o this Flood Risk Assessment.

1.1.8  This report demonstrates that the requiremants of the Exception Test as laid out in the NPPF
are met.

1.1.8  The most significant actual risk to the site {the risk taking account of existing defences) is from
fluvial Hlooding. The grincipad residual risk 1o the site (the risk ignoring the presences of existing
defences) is from tidal flooding. The site benefits from exiensive coastal defences but no
fluvial flood defences.

1.1.10 As mitigation against flood risk at the site, the vast majority of the infrastructure will be located
within Flood Zons 1 or otharwise raised at least 150mm above the pradicted 1 in 200 vear
{0.5% AEP) undsfended tidal fiood level of 2.79mAQD. This is a conservative approach; as
the site benefits from extensive coastal defences such a fiooding event is exiremely uniikely.

1.1.11 Some of the pansis will be located in Flood Zones 2 and 3. Panels which are located within
the predicted fluvial flooding zone (as defined by the 1 in 1000 vear event) will be situated so
the trailing edge is at a minimum of 1.4mAQOD, significantly above the pradictaed 1 in 1000
{0.1% AEP) fiood level of 1.23mAOD. The connections for panels in thess arsas will be
focated in the centre of two adjoining panels at a minimum level of 1.8mAQGD.

1.1.12 The existing surface waler regime will not be affected by the proposed development which will
continue to drain naturally at existing rates.

1.1.13 Accsss and egrass 1o the sile during extreme flood events will not be precluded. Site
personnel will receive EA flood warnings 1o allow planning of maintenance work 1o avoid
putting themselvas at risk.
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2.3 Gonergl

211 Government policy with respect o development in flood risk areas in contained within the
National Planning Policy Framework (NPFF) and the Technical Guidance 1o the NPPF, both
published in March 2012 by the Department for Communities and Local Governmant (DCLG).

2.1.2  The NPPF and the Technical Guidance replace Planning Policy Statement 25 (PPS25)
‘Development and Fiood Risk’ along with the PPS25 Practice Guide. Howsver, the Technical
Guidancs to the NPPF rstains kay slasments of PPS25 as “an interim measure pending a
wider revisw of guidance 1o support planning policy”.

2.1.3  The Local Planning Authority will make decisions with regard to any planning application
within any floodplain or flood risk area. The Envirenment Agency (EA) is a designated
statutory consulies and plays a key role in providing advice on development and flood risk
issuss.

2.1.4 Petar Brett Associates LLP {PBA) has prepared this study in accordance with the NPPF and
the Technical Guidance. PBA has many years of expearience in, amongst other areas, the
assessment of flood risk, hydrology, flood defence and river shgineering.

2.1.5 PBA has been one of the EA's National Framework Consultants for flood risk mapping, Term
Consuliant to the South West Region of the Agency and has provided engineering services
through the NEECAZ2 Framework Agreement. PBA has been involved in the assessment of
hoth tidal and fluvial flooding and the design and implementation of flood defences on behalf
of the Agency as well as undertaking numerous Flood Risk Assassments 1o support planning
application submissions.

2.1.6  This flood risk assessmant has been prepared in accordance with the NPPF and Local
Planning Policy.

2.1.7  Howsver, it should be noted that the insurance market applies its own tests to properties in
terms of determining premiums and the insurability of properties for Hood risk. Those
undertaking development in areas which may be at risk of flooding are advised to contact their
insurers or the Association of British Insurers (ABl} o seek further guidance prior to
commencing development.

2.1.8 PBA do not warrant that the advice in this report will guarantee the availability of flood
insurance either now or in the future.

429259 PV Sites in West Sussexii01-3_FRAs_THY\Reports\Bilsham
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3.1

3.1.1

313

3.2

3.2.1

SHe Location

The proposed site forms part of Bilsham Farm, located east of the village of Biisham, West
Sussex. The site is enclosed by greenfisid land and is situated south of the B223 (Barmham
Road), the B2132 lies to the east and the village of Flansham lies o the south. The site is
approximately 3.0km as the crow flies from the south east coast of England (National Grid
Reference SU 96172 02490).

The site comprises 5 fields totalling approximately 36 hectares of arable land. The site is
bordered by a number of field ditches and watercoursss, locally referred to as Ryfes. The
Ryebank Rife 1o the southwest drains sast and eventually joins the River Arun at
Littlehampton. It is also connected to a minor watercourse which discharges to the sea at
Middieton-on-Sea. The Yapion Rife o the northwest runs southwast before it splits into the
Ryebank Rife and the Lidsey Rife. The Lidsey Rife then runs through Bognor Regis and into
the sea.

A location plan is provided in Appendix A.

Development Proposals

BNRG Renewables Lid is seeking planning permission for a Photovollaic (PV) Park for solar
eneargy generation. The proposals include:

8 Arrays of PV panels

s Inverier huts

= Transformer substation
8 Access fracks

Once operational, the park will have no permanent manned presence. Monitoring will be
cairied cut ramotely and only occasional visits for maintenance will be required.

The photograph below provides an example of how the arravs of PV panels will be arranged.

\ N
N
bpsmn R

RS

Figure 1: Phologragh depicting the probable arangament ¢f the PV cansls
b b + I N *

A plan showing the proposed development is located in Appendix A
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3.3 Existing Site Levels

3.3.1  Lsvels across the site vary between 0.6mAGD at the western corner o 4.6mAQD in the
eastsrn corner. The site gently slopes away from the highpoint in the eastern pari of the site o
the low-lying and relatively flat areas at the southwestern and northwestern edges.

3.3.2  Topographical survey information is pressnted in Figurs 2, Appendix A,
3.4 Existing Sile Surface Water Drainage

3.4.1  As aconssguence of the topography, the site generally drains in a westarly direction. Within
the sits there are four drains which discharge to the Yapton and Ryebank Rifes on the site’s
northwestern and southwestern boundaries respectively. Surfacs water generated on sits will
flow into these Rifes, either directly or via the site drains.

3.4.2  Some surface water may naturally collect in the overgrown pits in the northwestern corner of

the sits.

3.4.3 The Yapton Hife and site drains form part of an exiensive drainage network which is
connected 1o the sea via the River Arun, the Lidsey Rife and the Ryebank Rife.

429259 PV Sites in West Sussexii01-3_FRAs_THY\Reports\Bilsham 4
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4.1 Sources of Dala

4.1.1  This Chapter is based on information provided through consuliation with the EA and from
review of the Arun District Council SFRA.

4.2 Flood Zone

421  Asdefined in the information provided by the EA {reproduced in Appendix A), paris of the siie
is within Fiood Zone 3 as defined in Table 1 in ths Technical Guidance o the NPPE. it should
be noted that the Flood Zone definitions ignors the presence of existing defences.

4.3  Exisling Defences

43.1  The coastliine of Bognor Regis and Middieton-on-Sea benefils from exiensive tidal defences,
including a series of breakwaters and groynes. From the Ryebank Rife 1o the Arun, tidal fiood
defence comprises shingle ridge with low walls at Poole Place o Atherington, and the Shingle
Ridge beach at Atheringion o Litllehampion Harbour, The standard of protection provided by
these defences is typically in the region of 1 in 100 year (1% annual excesdances probabifity),
with crest levels generally ranging from 4.6m to 5.3m AOD.

4.3.2 From the Aldingbourne Rifs to the Ryebank Rife tidal flood profection comprises a pumping
station and flapped outfall from the Aldingbourne Rife. At Elmer, an offshore rubble mound
acis as a wave snergy screen. There is also active beach rechargs at Elmer. The estimated
standard of protection in this region is 1 in 200 year (0.5% AEP).

433 The proposed PV site Hes approximately 3.0km infand from the southern shoreline as the crow
flies.

4.3.4 The site does not benefit from the presence of fiuvial flood defences.

4.4  Tida!l Flooding

441  Tidal flooding extents and levels have been provided by the EA (reproduced in Appendix A).
These had besn derived using TUFLOW in 2009 and include tidal TUFLOW exients for the 1
in 20 year event to 1 in 1000 ysar flood extents {ignoring the prasence of existing defences).

442 The maximum predicted 1 in 200 vear (0.5% AEP) tidal flood level in the vicinity of the site is
2.79mAO0D. Modsiled 1 in 1000 year tidal flood extents were also supplied, with the maximum
predicted level being 3.07mAOD. Consegusnily, in the absence of existing defences, during
an extreme tidal event, argas of the site would be subjected to significant flood depths.
However, not all of the site would be fiooded; the sastern part of the site would remain flood
free.

443 The Arun District Councit SFRA presents the results of modsiisd tidal liood svents taking
account of existing defencas. For the 1in 200 vear (0.5% AEP) event, including an allowance
for sea level rise 1o 2106, there is no predicted flooding i the vicinity of the site. Thereforg, the
actual tidal flooding risk {the risk with defences in place) is assessed as being neglible.
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4.4.4 Inthe case whereby wave gveriopping or breaching of the existing flood defencas occurs,
wave action may cause damage, particularly to those areas immediately and close behind the
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defance. The proposed development i3 approximately 3.0km from the coast and consequsntly
wave engrgy will dissipate before reaching the sits.
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445 Table 4 of the Technical Guidance fo the NFPPF provides recommendead contingancy
aliowances for net sea level rise. Using these aliowances, the predicied sea lavel betwesn
2008 and 2040 rise {over the 25 year lifetime of the development) is 196mm in the south east
of England. Assuming that this increase in peak fidal level directly translates o an equivalent
in infand tidal floodwater levels, the 1 in 200 year tidal flood level at Bilsham in 2040 would be
2.99m AQD. This is assuming that no defences are in place. The actual tidal flood extents for
the future (2106} 1 in 200 vear {0.5% AEP} eveni, according to the information provided in the
SFRA, do not affect the sile or any aceess roulas.

4.5 Fluvial Flooding

451 Fluvial flooding extents and levels have been provided by the EA. These weare derived using
JFLOW in 2009 and include fluvial exients for the 1 in 100 vear (1% AEP) and 1 in 1000 vear
{.1% AEP} evenis. The maximum predicted 1 in 1000 year flood level (0.1% AEP) inthe
vicinity of the site is 1.28mAOD.

452 Asthe site is not protected by fluvial defences, the flooding presented in the EA model oulpuis
map are not dependent upon failure of defences and reprasent the actual risk. 1t is presumed
that the information doss not lake account of predicted fulure increasss in fluvial flows. As
there are no standard recommendations for uplifts in flood levels, the potential for increased
fluvial flood levels will be accounted for by applying a 150mm freeboard allowance.

453 The SFRA also presents fiood outlines for predicted fluvial flooding. There are no reported
flood levels. Given that the report was produced in 2008, the 2009 modsl outputs provided by
the EA are considered 0 be more accurate and hence form the basis of this assessment in
terms of fluvial flood risk.

4.6 Groundwatler Flooding

4.6.1 The SFRA presants a high level assessment of groundwater flocding (Map G1). The PV sile is
shown as being within g high risk are for groundwater flooding and also as being within a
groundwater emergence area.

4.7 Surface Water Flooding

4.7.1  The risk o the site from surface waler is considerad 10 be negligible. Due to the fairly fiat
nature of the topography and the extensive drainage nelwork in the surrounding area, the sits
will not receive significant amounis of surface water from oulside the sile.

4.8 Hisloric Records of Flooding

481 MapH inthe Arun District Council SFRA shows there are no records of flooding within the
vicinity of the site. The EA have not provided any record of flooding within the vicinity of the
site.

4.8 Summary

4.98.1 The most significant actual risk (the risk taking account of existing defences) is from fluvial
flooding. As the site does not benefit from any fluvial flood defences, the actual risk {risk taking
account of defences) of fluvial flooding, is as pressented in the information provided by the EA
{reproduced in Appendix A).

429259 PV Sites in West Sussexii01-3_FRAs_THY\Reports\Bilsham 8
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492

493

494

o
©
o

The most significant residual risk {the risk ignoring the presence of existing defences) at the
site as defined by the information reviswed is from tidal flooding. The levels provided by the
EA (reproduced in Appendix A} are the most accurate levels available and have been used to
define the mitigation measures. The actual risk of tidal flooding, as presented in the Arun
District Councii SFRA, is assassad as being negligible.

The risk 1o the site from surface water is considered 1o be negligible. Surface water generated
on site will not be cbstructad by development proposals and the site topography will prevent
waisr ponding o any significant depth in areas wherg PV panels and associated infrastructure
will be places. The techniques for mitigating tdal and fluvial looding will also address these
minor risks.

The site is shown as being in an area of high risk of groundwater flooding. Groundwatsr
flooding is generally shallow in nature and consequently will not be a significant issue for the
same reasons as siated above with regards fo surface water flooding.

Mo other sources of flooding (2.9, reservoirs) have been identified.

429259 PV Sites in West Sussexii01-3_FRAs_THY\Reports\Bilsham
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5.1.1  The criteria for a development’s acceptability with respect 1o fiood risk are set out in the
National Planning Policy Framework and accompanying guidance. Instrumental in defining the
raquirements is the vulnerability of the proposed development.

5.1.2  Flood risk vulnerability classifications are providsd in the Technical Guidance o the NPPF,
Table 2. proposed development classad as ‘Essential infrasiructure’ is compalible within Flood
Zones 3a and 3b subject o the requirements of the Ssquential Test and the Exception Test
being mel.
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The NPPF reguires that all Local Planning Authorities, in aliocating land for development,
should apply the Sequential Test fo demonstrate that thers is no other land availabis for the
proposed development that has less probability of flooding.

514  Analysis of poteniially avaiiable land and the Sequential Test has been addresssad by others,
separate 1o this Flood Risk Assessment.

51.5  Forthe exceplion test to bs passed, the following must bs demonsirated:

2 The development provides wider sustainability benefits to the community that outweigh
the flood risk.

®  That the devalopment will be safe for ifs lifelime taking account of the vulnerability of its
users, without increasing flood risk slsewherg, and, whare possible, will reduce flood risk
gverall.

5.1.6 Forthe first requirement, the sustainable benefits of solar energy are very clear. The
development will help reducs the UK's dependence on fossil energy sources and will
contribute {0 a more sustainable future delivering environmental objectives which are integral
0 both local and national policy,

51.7 The second requirement is demonstrated in this Food Risk Assessment.

.2  Mitigation Measures

521 Asnoled earlier, the designation of Fiood Jones ignores the presence of axisting defences.
This refiscis the consearvative principles of the NPPF and recognises the residual risk for fow-
lving land siiuated behind flood defences. For the site at Bilsham, the residual risks include:
g Ovartopping of defences in extreme tide events.
®  Breaching of defences.

522 Forthetidal 1in 200 vear {3.5% AEP) extreme flood event, the highest flood water level

shown on the site as part of the EA's Tidal TUFLOW modelis 2.79m AOD. Adjustment of this
ievel to account for predicted sea level rise to 2040 yields a level of 2.99mAQCD.

429259 PV Sites in West Sussexii01-3_FRAs_THY\Reports\Bilsham 3
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531

5.4

541

5.4.2
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The topographic survey definas axisting levels around this part of the sile range between 0.8m
AQCD and 1.1m AQD, indicating that maximum flood depths during such an event would be
2.2m. Howevar, it should be noted that with the existing defances in place the SFRA shows no
flooding at the sile during the 1 in 200 year (0.5% AEP) evenl, including an allowance for sea
level rise to 2106.

The peak flivial flood water level for the 1 in 1000 year event is 1.28mAQCD and it is proposed
to allow a minimum of 150mm freeboard o account for uncertainty and the effects of climate
changs up 1o 2040,

To protect the PV squipment and pressrve the operation of the development during such an
event, the following mitigation measures ars proposed:

8 The substation will be located in Flood Zone 1 on a development platform at least 150mm
above existing ground levels,

#  [nverter huts will be located outside of the 1 in 200 year {(0.5% AEP) undefended tidal
outling, or otherwise raised at lsast 150mm above the predicted flood level of 2.79mAQCD.

#  Solar panels within the area identified as being at risk from a 1 in 1000 year (0.1% AEP)
fuvial fliood will be elevated above ground level so that the lower edge of the solar panels
ia set at a minimum of 1.40mAQD, significantly above the predicted 1 in 1000 vear (0.1%
AEP) flood leveal,

= Where solar panels are located in Flood Zones 2 and 3, the connectors for panels in
these areas will be set o a minimum level of 1.8mAOD.

The manufacturer has confirmed that the PV panesls can be submerged for a period without
damage.

Access and Egress

During a flood event access from Drove Lane to the north-east will remain flood free for all but
the most exdreme flood event, as depicted in the EA flood map {reproduced in Appendix A). A
short section of Drove Lane is predicted {o be flooded during the 1 in 1000 year (3.1%) tidal
event, in the abssnce of existing defences. In such an exiremes event, flood warnings will be
issusd wsll in advancs of such an event gliowing personnstiime (o rearrange any
maintenance visis.

Flood Risk Management

The flood risk management of the PV Park will be simplifisd by there being no psrsonnel
permanently on site. In any case, those responsible for the site should sign-up 1o the
Environment Agency (EA} flood warning service. The EA provides up 1o the minute
information and can inform the site of the severity of flooding expected.

For imas when personnel are expecied on sife, such as mainignance, the warning system
can be checked in advance and the maintenance schedule adjusted o avoid any forecasted
flonding issues.

The waming system will be of particular importance during construction when there wilibe a
more significant human presences on site. Close monitoring of the warning system will ensure
the site can be swiltly evacuated, of both personnsl and equipment, in the event of flooding.

o
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5.5

(]
]
-

Managing Surface Water

The proposed development will have not have a significant effect on the existing drainage
characieristics at the site. The PV panel units will be mounted south-facing, on a siilt
construction without concrete foundations. Precipitation on each panel will run onto the ground
at the south side of the panel. During large storm events, rungif will be slightly more
concenirated at this location as it falls off the panels. However, the sites flat topography and
the area undernsath the pansis that is ‘shaded’ will provids adeguale arsa for the runoff to
dissipate.

Access fracks will be constructed with permeable materials so as o minimise any impact on
site runofl. The small inverter huls and ransformer station will be surrounded with gravel sirip
drains. This will nesd to be carefully considerad as part of the construction quality conirol
procedures.

The nature of the development will mean there is very litlle, if any, change 1o the exisiing
drainage characteristics of the site. Therefore, there is no requirement to modify the existing
surface waler regime and there will be no increase in flood risk to third parties.

Residual Risk

The primary residual risk for the silg is in the case of a breach or failure of coastal defences.
As the sites drainage system is connacted o both the River Arun and the Aldingbourne Rife,
failure of defences at sither these locations could lead o flooding of lower areas of the sile.
This could be caused by failure of a flapped outfall or a pumping station during a rare fluvial
event, or breach of the shingle ridge.

The Hood exients and levels provided by the Enwvironment Agency (reproduced in Appendix A}
ignore the pressnce of all defences and this information has been considered for defining ths
locations and levels of vuinerabie infrastructure.
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8.1

6.1.1

6.1.2

.14

68.1.6

General

Parts of the proposed PV site are situated within Flood Zone 3 with the remainder lving within
Flood Zones 1 and 2. The sits is at risk from both fiuvial and tidal flooding albsit that the tidal
risk is mitigated by the presence of existing coastal defenceas.

The maost significant actual risk 1o the site is from fluvial flooding, the site does not benefit from
fluvial defences.

The most significant residual risk is from tidal Hooding. Continual monitoring and maintenance
schedules will minimise the risk of a breach occurring. The actual risk of tidal flooding is
considerad 1o be negligible as the site is protectad by extensive coastal defences, however
there can be no absolute guarantee that a breach will not occur

i the event that flood water does iimpact the site, sufficient miligation measures will be in
place so that the PV Park and equipment is not significantly affected and the overall
functionality of the site is not compromised by the flood walter.

Human presence on the site will be limited and so the risk to human lifs is minimal. To further
minimise the risk, those responsible for the site should subscribe {o the EA flood warning
system as a means of anticipating likely flooding events and acting accordingly. This measure
will also provide valuable information during the PV Park construction phase when more
personnal will be on site.

Mo significant changes will be made o the site’s permeabilily characteristics and the existing
surface water regime will be retained.

This report demonsiraies that the development will meest the requirements with respect io
flood risk as outlined in NPPFE and associated guidance; that it will be safe over the lifetime of
the development, that i will not put human lives al risk and that i wili not increase flood risk
sisewhsre.

429259 PV Sites in West Sussexii01-3_FRAs_THY\Reports\Bilsham 11

3}
ARUN DISTRICT COLE&IL Y87

f\ﬁiO;-ﬁ»Biisham PV_FRA Rev v2.docx



Flood Risk Assessment
Land at Bilsham PV

429259 PV Sites in West Sussexii01-3_FRAs_THY\Reports\Bilsham 12

ARUN DISTRIGT Coﬁ‘é{ﬂ%}/ps;-'i _Bilsham PV_FRA Rev V2.docx



Flood Risk Assessment
Land at Bilsham PV

8 Figure 1 - Location Plan

g Figure 2 - Topographical Survey
®  Figure 3 - Proposed Development Plan
s EAFlood Map

. EA Flond Extents and Levels
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Flood Map Centered on SUgaSas
Created 19/ og/ao1y [Ref: SSD/a88
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Flood Zone 3
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Flood Map Areas (assuming no defences)

Flood Zone 3
Shows the area that could be affected by flooding:
- from the sea with an 1 in 200 or greater chance

of happening each year.
- or from a river with a 1 in 100 or greater chance

of happenening each year.

Flood Zone 2

Shows the extent of an extreme flood

from rivers of the sea with up to a 1 in 1000
chance of occuring each year.
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Modelled Fluvial Flood Levels from

ity Easting  Northing 2009 JFLOW [mAOD] Modelled Tidal Flood Levels from 2009 TUELOW [mAQOD]

§ 1% [1in100yr] = 0.1% [1in1000yr] | 5% [1in20yr] 1% [1in100yr] = 0.5% [1in200yr]  0.1% [1in1000yr]
§ 1 495969 102747 1.02 1.15 2.38 2.65 2.79 3.06

§ 2 495758 102459 Null 1.04 2.38 2.65 274 3.06

§ 3 496024 102450 Null Null 2.38 2.65 2.69 3.06

\ 4 496 102040 1.10 1.23 2.38 2.64 3.07
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