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1.1 General

1.1.1  BNRG Renewables Ltd is proposing to construct a new photovaliaic park on greenfield land
near Shripney, to the north of Bognor Regis, West Sussex. The sitg is just to the north of
Bognor Regis and o the west of the Village of Shripnay. The sits is entirely enclosed by
greenfield land and small country lanes.

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

1.14.3  Consultation with the Environmaeant Agency (EA} and a review of the Arun District Council
SFRA has formed the basis of the appraisal of flood risk at the site.

1.1.4  The classification of Flood Zones ignores the presence of existing flood defences, and as
such, the majority of the site at Shripney is located within Flood Zone 3 ~ High Frobability’,
the probability of flooding is greater than 1% annual probability (1 in 100 years) with the
ramainder lying within Flood Zones 1 and 2.

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

1.1.6  As defined in Table 3 of the Technical Guidance {o the NPPF, developmant classified as
‘Essential Infrastructure’ is compatible within Flood Zones 3a and 3b subject to the
requirements of the Sequential Test and the Exception Test being met.

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

1.1.8  This report demonstrates that the requirements of the Exception Test as iaid out in the NFPF
are mel.

1.1.9 The principal residual risk to the site is from tidal flooding as a result of overtopping or
breaching of the existing coastal defences. The most significant actual risk {o the site (the risk
faking account of existing defences) is considered {o be from fluvial flooding. The site benefils
from exiensive coastal defences but no fluvial flood defences.

1.1.10  As miligation against flood risk at the site, the majority of the infrastructure will be located
within Flood Zons 1 or otherwise raised al lsast 150mm above the predicted tidal 1 in 200
vear {(1.5% AEP) flood laevel of 2.88mAOD.

1.1.11  Panels which are located within the predicted fluvial flooding zone {as defined by the 1 in
1000 yaar avent), will be situaled so the tralling edge s at 3 minimum of 1.65mAQGD,
significanily above the predicted 1 in 1000 {0.1% AEP} flood level of 1.5mAQD.

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

1.1.13 Access and egress o the site during exireme flood events will not be precluded.

1.1.14 Site personneal will receive EA flood warnings to allow planning of maintenance work to avoid
putting themselves at risk.

JA28258 PV Sites in West Sussex\001- 1
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2.3

2.1.1

214

223

JN28258

PV Sites in West Sussex\001-~

Planning

Government policy with raspect o development in flood risk areas is contained within the
MNational Planning Policy Frameworl (NPPF} and the Technical Guidance o the NPPF, both
published in March 2012 by the Department for Communities and Local Governmeant {DCLG).

The NPPF and the Technical Guidance replace Planning Policy Slatement 25 (PP325)
‘Development and Flood Risk’ along with the PRSES Practice Guide. MHowever, the Technical
Guidance to the NPPF rstains key elemenis of PRS25 as ‘an inlerim measure pending a wider
review of guidance lo support planning policy’.

The local planning authority will maks decisions with regard to any planning application within
any floodplain or flood risk area, althaugh the Environment Agency (EA} is a desighatad
statutory consultes and plays a key role in providing advice on development and flood risk
issues.

This Flood Risk Assessment has baan prepared in accordance with the NPFPF and Local
Planning Policy. Any recommendations regarding floor levals are based on the relevant
British Standards {BS8533), the standing advice provided by the EA or based on common
practice. However, it should ba noted that the insurance market appliss its own tasts o
propertias in terms of determining premiums and the insurability of properties for flood risk.
Those undertalking development in areas which may be at risk of flooding are advised to
contact thelr insurers or the Association of British Insurers (ABI) to seek further quidance prior
to commencing development.

This FRA should be read in conjunction with othar Planning Application supparting
documents.

Peter Bratt Associaies

Peter Brett Associates LLP {PBA)} has prepared this study in accordance with the NPPF and
the Technical Guidance. PBA has many vears of experience in, amongst other areas, the
assessmeant of fload risk, hydrology, flood defence and rivar sngineering.

PBA has been one of the EA's National Framework Consultants for flood risk mapping, a
Term Consuitant to the South West Region of the £EA and has provided engineering services
through the NEECAZ Frameawork Agreement. PBA has been involved in the assessment of
both tidal and fluvial flooding and the design and implementation of flood defences on behalf
of the Agency as well as undertaking numerous Flood Risk Assessments to support planning
application submissions.

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

]
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3.4 Site Location

311 The proposed site is located just bevond the northern edge of the Bognor Regis and fo the
west of the village of Shripney. The sile comprises 2 ficlds {otalling approximately 48.7
hectares of arable land and is surrounded by greenfield land.

3.1.2 The site is approximately 3.0 km as the crow flies from the south coast of England (National
Grid Reference SU 82835 02405

3.1.3  Access to the sils is via private fracks from the east and south which join Shripney Lane
3.1.4  Alocation plan is provided in Appendix A

3.2 Development Proposails

3.2.1 BNRG Renewables Lid is sesking planning permission for a Pholovollaic (PV) Park for solar
energy generation. The proposals include:

®  Arrays of PV panels
L inverter huts
& Transformer substation

8  Acrcess fracks

3.2.2  Once opsrational, the park will have no permanent mannad presence. Monitoring will be
carried out ramotely and only occasional visits for maintenance will be required.

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

.

Y
.

e e

Figure 1: Photograph depisting the probatle aivangement of the FV pansls

3.2.4 A plan showing the propossd developmeant is lacated in AppendiX A,

3.3 Existing Sile Levels

3.3.1  Levels across the sile vary hebtween (.76mAOD near the reservoir al the western corner 1o
5.85mAQOD on the northern edgs. The site has two raised areas to the north and in the centre
fromy which the land gently slopes generally in a westerly or south westerly direction.

JA28258 PV Sites in West Sussex\001-
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3.3.2 Topographical survey information is presented in Appendix B.
3.4  Existing Site Surface Water Features

34.1  The site is served by a perimeter field ditches which are connected the Aldingbourne Rife. The
Aldingbourne Rife joins the Lidsey Rife within the built up area of Bognor Regis. The
Aldingbourne Rife then flows through Bognor Regis and into the sea.

3.4.2 Thereis also a depression within the centre of the siie, roughly 9000m* in area, where water
may accumulate to depths of 300mm if the soil is poorly drained.

3.4.3  On the western side of the site is a reservoir with approximate top water surface araa of
330{0m". it is presumaed that the reservoir discharges o the ditch o south if the water level
exceeads the design top level.

JA28258 PV Sites in West Sussex\001- 4
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Sources of Data

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

Fiood fone

As defined in the information provided by the EA {reproduced in Appendix C}, the majorily of
the site lies within Flood Zone 1 as defined in Table 1 in the Technical Guidance to the NPPF.
Al the western, southern and south eastern edges a small proportion of the site is within Flood
Zones 2 and 3. It should be noted that the Flood Zone definitions ignore the presence of
existing defences.

Existing Defences

The coastliine of Bognor Regis and Middleton-on-Sea benefits from extensive tidal defences,
including a series of breakwaters and groynes. From the Ryebank Rife to the Arun, tidal flood
defence comprises shingle ridge with low walls at Poole Place to Atherington, and the Shingle
Ridge beach at Atheringlon fo Litlehampton Harbour. The standard of protection provided by
these defences is typically in the region of 1 in 100 year (1% annual exceedance probability},
with crest lavels generally ranging from 4.6m to0 8.3m ACD.

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

The proposed PV site lies around 3.0km infand from the southern shoreline as the crow flies.

Tha site does not banefit frony the presence of fluvial flood defences.

Tidal Flooding

Tidal flooding extents and levels have been provided by the EA {reproduced in Appendix C),
howeaver these do not take into account any existing defences. These had been derived using
TUFLOW in 2009 and include tidal TUFLOW extents for the 1 in 20 year event o 1in 1000
yaar flood exients. The maximum predicted 1 in 200 year tidal flood level in the vicinity of the
site is 2.74mAQD.

1 in 1000 year tided flood extents were also modelled, with the maximum predicted level being
3.08mAOD.

Conssquently, during an extreme tidal event areas of the site could be subjected to significant
fiood depths.

it has been assumed that this information does not take account of predicled sea-level rise as
a result of climate change.

ADC outlined a 'Coastal Risk Area’. Amongst other factors, this was defined by topographic
DTM data showing land lying below 5.73m AQD (approximately equal to the 2106 §.1% AEP
tide level plus 600mm). This is a less realistic astimate of flooding than that provided by the
EA as it takes no account of the difference batwesn the predicted peak sea level and the peak
flood level soms kilometres inland. Furthermors, the target date of the peak water level is well

PV Sites in West Sussex\001-
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heyond the lifetime of the PV Park. Consequently, the data provided by the £A has been used
as it is deemsad more appropriate to the development proposals.

i

44.6 Inthe case wheraby wave overtopping or breaching of the existing flood defences occurs,
wave action may cause damage, particularly to those areas immeadiately and close behind the
defence. The proposed development is approximately 3.0km from the coast and consequantly

wave energy will dissipate before reaching the site.

4.47 Table 4 of the Technical Guidance 1o the NPPF provides recommended contingency
allowances for net sea levsl rise. Using these allowances, the predicted sea lavel batwaan
2008 and 2045 rise {over the 30 year lifetime of the development) is 238mim in the south east
of England. Assuming that this increase in peak tidal level directly transiates to an equivalent
in infand tidal floodwater levels, the 1 in 200 year tide lsvel at Shripnsy in 2045 would be
2.88m AOD.

4.5  Fluvial Flooding

4.5.1 Fluvial flooding extents and levels have been provided by the EA. These had been derived
using JFLOW in 2009 and included fluvial extents for the 1 in 100 year and 1 in 1000 year
evenis. The maximum predicted 1 in 1000 vear flood level in the vicinity of the site is
1.5mAOD.

452 As the site is not protected by fluvial defences the flooding presentad in the EA model outputs
map are not dependent upon failure of dafences and represent the actual risk. it is presumed
that the information does not take account of predicted future increases in fluvial flows. Given
their 30 year design life and that the panels are nol susceptible to temporary inundation, the
potential for increased fluvial flood levels will be accounted for by applying a 150mm freeboard
allowance.

453 The SFRA also presents flood outlines for predicted fluvial flonding. There are no reported
fload lavels and given that the report was produced prior to the 2009 modelling work which
forms the basis of the information provided by the EA. Consequently the information provided
by the EA is assessed as being more accurate and forms the basis of this assessment in
terms of fluvial flood risk.

4.8 Groundwater Flooding

4.6.1  The SFRA presents a high level assessment of groundwater flooding (Map G1). The PV site is
shown as being within a high risk area for groundwatser flooding and also as being within a
groundwaler emergence area.

4.7  Surface Water Flooding

47.1 The EA provided broadscale mapping of areas at risk of surface water flooding {reproduced in
Appendix C}. It shows isolated areas within the site as being flooded to depths of 100-300mm.
Notable areas about the reservoir relaining embankment and within the low spot in the centre
of the site

4.7.2 Thsrisk to the site from surface water is considerad to be negligible. Due to the fairly flat
nature of the topography and the extensive drainage network in the surrounding area, the sits
will not receiva significant amounts of surface water froum outside the site. There is potential for
water {0 accumudate in the depression in the centre of the site to depths of around 300mm.

JA28258 PV Sites in West Sussex\001- 5]
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Artificial Sources of Flooding

The only source of flooding not yet discussed is from the onsite reservoir which is impounded
by earth embankments with side slopes of 1 in 4. The topographical survey shows crest levels
to be 1.5-2.2m above surrounding ground levels. The lowes! surveyed crest level is al the
north western cormner and is 500mm above the water level at the time of survey.

The risk of overtopping is considerad o be negligible. It is assumed that there is an
amergency overflow arrangement which discharges o the ditch {o south.

The risk of failure of the retaining structure is considered (o be low. In the unlikely svent of
failurs the conssquencses would be limited {0 damage (o on site infrastruciurs, which ths
developsr is aware of. As the site will not be mannad, there will only be people on site
infraquently and the risk to lifs is extremely low. Thers are no public thorough fares or
properties within the vicinity of the reservoir and so risk to third parties is insignificant.

Historic Records of Flooding

Data provided by the EA shows historic flooding of Shripney Road through the village of
Shripney and other isolated patches within the village but nothing at the site itself. itis
presumed that this flooding was causead by surface water runoff from the surrounding
agricultural land flowing down the road.

Map H in the Arun District Council SFRA presents historic flooding information in the district.
There are two isolated areas within the site shown as being subjected to fluvial flooding and a
larger area immediately to the south on either side of the Aldinghourne Rife. The SFRA report
states:

“review of the dafasets has identified in broad terms the locations and fypes of previous
flooding problems”

The mechanism of flonding of the two isolated patches within the site is not clearas s
disconnected from flooding shown alongside the Aldingbourne Rife. Furthermore, the outlines
shown are not in agreement with the topagraphy as recorded in the survey and lie outside the
1 1000 vear {0.1%) fiood extent as defined by the Environment Agency.

Given the broadscale nature of the SFRA mapping and the discrepancies discussed above, it
is concluded that thaese areas ars not at risk of fluvial flocding.

PV Sites in West Sussex\001-
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8.4 Reguirements under NPPF

5.1.1  The criteria for a development's acceptability with respect to flood risk are set out in the
National Planning Policy Framework and accompanying guidance. instrumental in defining ths
raquirements is the vulnerability of the proposed development.

Lo ]
-y
L]

Flood risk vuinerability classifications are provided in the Technical Guidance to the NPPF,
Table 2. The proposed development is classed as ‘Essential infrastruciure’ thus is compatible
with Flood Zones 3a and 3b subject 1o the requirements of the Sequential Test and the
Excaption Test being mel.
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5.1.3 The NPPF requires that all Local Planning Authorities, in allocating land for development,
should apply the Sequential Test to demonstrate that there is no other land available for the
praposed development that has less probability of flooding.

514  Analysis of potentially available land and the Sequential Test has been addressed by others,
saparate o this Flood Risk Assassment.

51.5 For the exception test to be passed, the following must be demonstrated:

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

8 That the development will be safe for its lifelime taking account of the vulnerability of its
users, without increasing flood risk elsewhsre, and, where possible, will raduce flood
risk overall.

(%]

1.6 For the first requirement, the sustainable benetiis of solar energy are very clear. The
development will heip reduce the UK's dependence on fossil energy sources and will
contribute {o a more sustainable future delivering environmental objectives which are integral
o both local and national policy.

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

5.2  Mitigation Measures

5.2.1  As noled earlier, the designation of Flood Zones ignores the presence of existing defences.
This reflects the conservative principles of the NPPF and recognises the residual risk for low-
lving land sliuated behind flood defences. For the site at Shripney, the residual risks include:
& Overtopping of daefences in extrame tids events.
g Breaching of defences.

5.2.2 Forthetidal 1 in 200 year extreme flood event, the highest flood water level shown on the site

as part of the EA’s Tidal TUFLOW model is 2.74m AOD. Adjustiment of this level to account
for predicted sea leveal riss to 2045 visids a leval of 2.98mAQOD. The lowest sits levels, to the

<o
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west of the reservolr are §.8m AOD. Therefore, it is expected that flood depths in the event of
a coastal dafence failure would be a maximum of the 2.2m on the western part of the site,

The peak fluvial flood water level for the 1 in 1000 year event is 1.5mAGD and it is proposad
to allow a further 150mm freeboard to account for uncertainty and the effects of dlimate
change up o 2045,

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

& The substation will be iocated in Flood Zone 1 on a development platform at least 150mm
above axisting ground levels.

= fnverter huts will be preferably located in Flood Zone 1, otherwise raised at least 150mm
above the predicied flood level of 2.88mAOD.

g Solar panels within the area identified as being al risk from a 1 in 1000 yvear fluvial flood,
will be elevated above ground level so that the lower edge of the solar panels is setata
minimum of 1.65mAQCD. This will only affect panels to the west of the reservoir, and
equates approximately to being raisaed up to 0.6m above axisting ground levels.

®  Where solar panels ars located in Flood Zones 2 and 3, the connectors for panels in
these areas will be sat o a minimum level of 2.8mAQOD and will be located in the centre
of two adjoining panels.  In the worst case {panels {o the west of the reservoir) this can
reach approximately 1.8m above existing ground levels, though is more commonly less
than 0.7m above ground level slsewhsre around the perimeter on the site.

The manufacturer has confirmed that the PV panels can be submerged for a period without
damage. Therefore, the PV panels themselvaes are not included among the ‘waler-sensitive’
apparatus.

Access and Egress

During a fload event access via the access track running across the middle of site will ramain
flood fres for all but the most extreme flood evenis, as depicted in the EA flood map
{reproduced in Appendix C). During exireme tidal events Shripney Lane and Shripney Road,
cannecting the site to areas to the north are predicted to he flooded. In such extrame evants,
flood warnings will be issued well in advance allowing personnel time to rearrangs any
maintenancs visits.

Flood Risk Management

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

For times whean personnel are expacted on site, such as maintenance, the warning system
can ba checked in advance and the maintenance schedule adjustad to avoid any forecasted
flooding issues.

The warning system will be of particular importance during construction when there will be a
more significant human presencs on site. Closs monitoring of the warning system will ensure
the sits can be swiftly evacuated, of hoth personnel and equipment, in the event of flooding.

@GO
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Managing Surface Water

The proposed development will have not have a significant effect on the exdsting drainage
characteristics at the site. The PV panel units will be mounted south-facing, on a stilt
construction without concrete foundations. Precipitation on each panel will run onto the ground
at the south side of the panel. During large storm events, runoff will be slighily more
concenirated at this location as it falls off the panels. However, the site’s flal topography and
the area undernsath ths pansls that is ‘shaded’ will provids adequale arsa for the runoff to
dissipate.

Access tracks will be constructed with permeable materials 50 as to minimise any impact on
site runoff. The small inverter huts and transformer station will be surrounded with gravel sirip
drains. This will need to be carefully considered as part of the construction quality control
procedures.

The nature of the development will mean thers is very little, if any, change to the existing
drainage characteristics of the site. Therefore, there is no requirament {o modify the existing
surface water regime and thers will be no increase in flood risk to third parties.

Rasidual Risk

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

The flood extents and levels provided by the Environment Agency {reproduced in Appendix C}
ignore the prasence of all defences and this information has been considered for defining the
locations and lavels of vulnerable infrastructure.

JA28258 PV Sites in West Sussex\001- 10
ARUN DISTRIGT coutel BEaSpt1 ¥ \RepartsiShripney PVAZ0140512
V3140515 Shripney PV - FRA - V3.doox



Flood Risk Assessment
Land at Shripney PV

8.1 General

8.1.1  The majority of the proposed PV site is situated within Flood Zone 1 with the remainder lving
within Flood Zones 2 and 3. The site is at risk from both fluvial and tidal flooding.

6.1.2 The most significant residual risk is from tidal flooding, either as a result of overtopping or
breaching of existing coastal defences. Continual monitoring and maintenance schedules will
minimise the risk of a breach occurring, however there can be no guarantee that a breach will
not oocur,

6.1.3  The most significant actual risk {the risk {aking account of exisling defences) to the site is from
fluvial flooding.

g.1.4 In the event that flood water does impact 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 sife is not compromised by the flood water.

8.1,

(9]

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

6.1.

[

No significant changes will be made {o the site's permeability characteristics and the existing
surface waler regime will be retained.

6.1.7  This report demonstrates that the development will meet the requirements with respect to
fload risk as outlined in NPPF and associated guidance; that it will be safe over the lifatime of
the development, that it will not put human lives at risk and that it will not increase flood risk
elsewhere.
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Flood Risk Assessment
Land at Shripney PV

= Figure 1 - Location Flan

g Figure 2 - Proposed Development Flan

®  Figure 3 — Site Flood Extents
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Flood Risk Assessment
Land at Shripney PV

®=  Topographical Survey drawing from Kemp Engineering and Surveying

g Dwg: 13-4469-002 A
g Dwgr 13-4469-004 A

¥ Dwg: 13-4468-005 A
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Flood Risk Assessment
Land at Shripney PV

& EA Flood Map

g EA Fluvial JFlow Mapping
g EA Flood Map for Surface Walsr (1 in 30 Year)
# A Flood Map for Surface Water {1 in 200 Year)

& EA Historic Flood Outlines
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