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Executive summary

This modelling report informs the Flood risk Assessment for the Land East of
Westergate, Aldingbourne planning application. It is based on the hydraulic
model that was accepted and considered suitable for use by the Environment
Agency. The Environment Agency however advised that the model may need
further review should there be design changes, and particularly for the proposed
bridge over the Lidsey Rife. Since the acceptance of the model on 4th of April
2025, no design changes have taken for this planning application.

The hydraulic model used for this planning application is originally based on a cut version of the
Environment Agency 2015 Infoworks ICM Aldingbourne Model - a direct rainfall 1D-2D catchment fluvial
model. The original cut model and this modelling report were updated as addendums, following three
external reviews by the Environment Agency.

Since the first modelling report produced in September 2023 for this site, the estimated peak water level
just upstream of the proposed bridge on the Lidsey Rife has only changed by 10mm; thus,
demonstrating the robustness of the model despite the number of reviews undertaken by the
Environment Agency.

This modelling report combines all information provided in previous versions of the modelling report and
includes relevant updated local information, updated FEH2022 rainfall and the latest climate change
allowances of peak flows.

This modelling report provides the 1 in 100 year plus 36% climate change flood extents; they have
assisted in sustainably allocating the following land uses outside of this area of flood risk:

 The residential development;

 The runoff attenuation basins;

 The proposed bridge and its abutments; and

 Compensation storage for the volumes taken by the bridge abutments for the extreme 1 in 100 year
plus 64% climate change flood extents, at the crossing over the Lidsey Rife.

This modelling report provides the 1 in 100 year plus climate change level at the proposed free span
bridge over the Lidsey Rife, to ensure sufficient freeboard and to minimise compensation storage
requirements.

Contact name Bruno Venturini
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1. INTRODUCTION

1.1 Background to this modelling report
1.1.1 WSP has been commissioned by Hampshire Developments Ltd, to prepare a site-specific

Flood Risk Assessment (FRA) and surface water drainage strategy for the Land East of
Westergate Aldingbourne, West Sussex (the Site, refer to its location in Figure 1.1).

1.1.2 This modelling report informs the FRA and it is based on the hydraulic model that was
accepted and considered suitable for use on the 4th of April 2025 by the Environment
Agency (identified in this report as the Westergate model.

1.1.3 The Westergate model is a cut version and with local improvements of the 2015
Environment Agency Aldingbourne model (refer to Sections 1.2 and 1.3). The
Environment Agency advised that the Westergate model may need further review should
there be design changes, and particularly for the proposed bridge over the Lidsey Rife.
Since the acceptance of the model there have been, no design changes leading to this
planning application.

1.1.4 This report combines all information provided in previous versions of the modelling report
and includes relevant updated local information, updated FEH2022 rainfall and the latest
climate change allowances of peak flows.

1.1.5 This modelling report provides the 1 in 100 year plus 36% climate change (peak flow
higher allowance) flood extents, which have assisted in sustainably allocating the
following land uses outside this area of flood risk:

 The residential development;

 The proposed bridge and its abutments;

 The runoff attenuation basins; and

 Compensation storage for the volumes taken by the bridge abutments for the more
extreme 1 in 100 year plus 64% climate change extents, at the crossing over the
Lidsey Rife.

1.1.6 This modelling report provides the 1 in 100 year plus climate change level at the proposed
free span bridge over the Lidsey Rife, to ensure sufficient freeboard and to minimise
compensation storage requirements.

1.2 The environment agency model
1.2.1 The Environment Agency model was licensed to WSP on 13 July 2016 (identified as the

2015 Infoworks Aldingbourne Model). This is an integrated direct rainfall fluvial calibrated
model, which provided better estimates than that of using inflow hydrographs from the
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standard FEH approach (refer to Hydrology Modelling report for the EA Aldingbourne
Model).

1.2.2 The Environment Agency model was developed as part of their Flood Mapping studies,
within the Water and Environmental Management (WEM) Lot 3 framework. The model
covers the entire Aldingbourne Rife catchment; at its downstream end, it drains to the sea
at Bognor Regis (refer to the topographic catchment or 2D domain and modelled
watercourses in Figure 1.1).

1.2.3 The Environment Agency model was used to produce flood extents, flood depths, flood
hazard and flow velocities for a range of return period events and for the update of the
Flood Map.

1.2.4 The model was simulated for the following return period events (Annual Exceedance
Probability percentages): 1 in 2 (50%), 1 in 5 (20%), 1 in 10 (10%), 1 in 20 (5%), 1 in 30
(3.3%), 1 in 50 (2%), 1 in 75 (1.3%), 1 in 100 (1%), 1 in 100 (1%) plus climate change (at
the time 20% increases in flows), 1 in 200 (0.5%), 1 in 1000 (0.1%). The hyetographs
were generated using Depth-Duration-Frequency descriptors for the catchment. The
rainfall losses due to infiltration were calculated in the hydraulic model. These parameters
were calibrated during the model verification process.

1.2.5 The Environment Agency model and the modelling report were reviewed, and it was
concluded that it was suitable to be used as a basis for building the Westergate model.

Figure 1.1 Aldingbourne Rife catchment
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Source: Aldingbourne modelling and mapping report, JBA (v1 September 2015)

1.3 Background to the Westergate model
1.3.1 The Westergate model that was accepted by the Environment Agency on 4th of April 2024,

is based on a cut version of the original Environment Agency 2015 Infoworks
Aldingbourne Model. The model was updated following reviews undertaken by the
Environment Agency and takes account of relevant updated local information, the updated
FEH2022 rainfall and the latest climate change allowances of peak flows.

1.3.2 Since the first modelling report produced in September 2023 for this site, the estimated
peak water levels at the proposed bridge on the Lidsey Rife have only changed by 10mm;
thus, demonstrating the robustness of the model. The peak water level estimated for the 1
in 100 year plus 64% climate change allowance at cross section 1.019! upstream of the
proposed bridge was originally 5.31m AOD (refer to Table 4.1 of the September 2023
modelling report in Appendix A) whereas for the latest update is 5.30m AOD (refer to
Table 3 of Addendum 2 of the modelling report in Appendix A).

1.3.3 The main parameter that could have significantly changed the results was that of applying
45% increased rainfall to the entire catchment model; however, the model demonstrated
that such conservative approach, would have been excessively conservative as it
increased peak flows by more than 600% (refer to Table 1 of Addendum 2 of the
modelling report in Appendix A – ) by the proposed development. Such increase is
tenfold the current government guidance of 36% and 64% for the higher and upper
allowances respectively.

1.3.4 The September 2023 modelling report and the three addendums (August 24, February 25
and March 2025), following three external reviews from the Environment Agency are
included in Appendix A – .
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2. The Westergate model

2.1 Summary of original modifications
2.1.1 The main original modification to the Environment Agency Aldingbourne model (prior to

the Environment Agency model reviews) for the construction of the Westergate model was
to cut the 2D domain, downstream from the Site. This modification ensured that the model
could be run for more extreme climate change events (the EA model was run, only for the
20% peak flow increases due to climate change).

                                                                                        Figure 2.1 2D domain of the model

2.1.2 While cutting the model, it was
important to ensure that the results
were still consistent with the larger
Environment Agency model. This was
achieved by:

 Keeping the same 2D domain
extents as for the Environment
Agency model to the north of the
Site, within the Site and at a
sufficient distance south of the
Site (refer to Error! Reference
source not found. and for further
details refer to Section 2.2);

 Replacing LiDAR data with a
topographic survey of the Site
(refer to Section 2.2).

 Maintaining the storm duration and
winter rainfall profile (refer to
Section 2.3);

 Increasing the rainfall hyetographs
values based on percentage
changes to convert the FEH2013
to FEH2022 rainfall (refer to Section 2.3);

 Maintaining the same infiltration zones (refer to Section 2.4) and not modifying the
watercourse layers draining to the sea;

 Maintaining the same mash zones within the reduced domain 2D (refer to Section
2.5) and creating a refined mesh zone within the catchment area (refer to light blue
area in Error! Reference source not found. and for further details refer to Section 2.6);
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 Removing eleven conduits and one inline bank which were far downstream the Site as
it was creating major model instabilities and excessively increasing modelling run
times (for further details refer to Section 2.7 and 2.8);

 Using the same pipe network system in the model (refer to Section 2.9); and

 Using the same model run parameters as for the Environment Agency model.

2.2 DTM and 2D Domain
2.2.1 The DTM for the Environment Agency Aldingbourne model is based on the ASCII tiles of

1m and 2m resolution LIDAR data and 5m resolution uFMfSW DTM as shown by the
green, orange and blue areas respectively in Figure 2.2. All ASCII tiles were mosaicked
into one file for the creation of the DTM in the Environment Agency model.

2.2.2 The Westergate model utilised the same Environment Agency model DTM however with
the exception of: a) the downstream area that was cut (refer to the Westergate mode 2D
domain) and b) within the Site, where the topographic survey of the site was used instead.
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Figure 2.2 ASCII data used in the EA model DTM and Westergate model DTM

2.3 FEH2013 and FEH2022 rainfall
2.3.1 Rainfall data was obtained from the Environment Agency model and multiplied by

percentage increases to convert FEH2013 to FEH2022 rainfall (see details in Sections
2.3.7 and 2.3.8 below).

2.3.2 A brief summary of the approach undertaken in the Environment Agency model using the
FEH2013 rainfall is provided below in italics (refer to Figure 2.3).

2.3.3 Design rainfall statistics for each of the 1km grid squares across the catchment were
extracted from the FEH CD-ROM (v3) in order to assess the variability in rainfall depths
and storm duration across the catchment.

2.3.4 Higher rainfall depths were generally observed in the upstream part of the catchment and
the rainfall totals gradually decrease further downstream. There was a significant
difference between the upstream catchment rainfall total (120.5mm in the north-east) and
the downstream catchment rainfall total (89mm in the south) for a 1% AEP event. As a



Land East of Westergate Aldingbourne
Hydraulic modelling report
March 2026 | 2026UK593061 12

result, different hyetographs were applied across the catchment in the hydraulic model in
order to represent the variability in rainfall depths.

2.3.5 To create a hyetograph specific to these areas, the DDF parameters from the grid squares
covering the modelled 2D domain were amalgamated to create average parameters for
each hyetograph. Three hyetographs (low, medium and high) were used within the
hydraulic model using representative FEH design rainfall statistics applied to each
'hyetograph catchment'.

Figure 2.3 Rainfall Hyetographs

Source :
Aldingbourne modelling and

mapping report,(v1 September 2015)

2.3.6 The average FEH design rainfall parameters derived for each of the three hyetographs
are shown in Table 2.1. These DDF parameters were used to derive the design rainfall
inputs (i.e. without losses) for the suite of AEP events. Only the ARFs and the Seasonal
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Figure 2.4 Infiltration zones in the model to represent rural areas of the catchment

Source : Aldingbourne modelling and mapping report,(v1 September 2015)

2.5 Mesh zones
2.5.1 Mesh zones were updated and further refined for the Westergate model. A total of 5 mesh

zones were removed as they fell outside the Westergate 2D domain. One additional mesh
zone was added to cover the catchment area draining to Westergate (refer to light blue
area in Error! Reference source not found.), for the purpose of creating a fine
computational mesh zone at that location.

2.5.2 Figure 2.5 and Figure 2.6 show the mesh zones used in the Environment Agency and
Westergate models respectively.
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Figure 2.5 Mesh zone used in the Environment Agency model

Figure 2.6 Mesh zone used in the Westergate model
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Figure 2.8 2D computational zone and mesh in the Westergate model

2.7 Conduits removed in the model
2.7.1 A total of 11 conduits were removed from the Westergate model. These do not affect the

results at Westergate as they are located 3.6km downstream from Westergate (refer to
Figure 2.9).
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Figure 2.10 Modelled pipe network in the Westergate area (blue lines)

2.10 Summary of changes in tabular format
2.10.1 Table 2.5 below provides a list of key model features, summarising the changes that were

applied to the Westergate model when compared to the Environment Agency model.
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3. Modelling updates following
Environment agency reviews

3.1 Modelling reviews
3.1.1 Questions and responses to third party reviews on behalf of the Environment Agency for

the Westergate model are summarised in Appendix A – , which are self-explanatory.
Following the reviews the model results have not changed much when compared to the
original Westergate model described in Chapter 2.

3.1.2 The final flood extents and modelling results following the reviews by the Environment
Agency are included in Chapter 4.
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4. Model runs and sensitivity tests

4.1 Baseline and with development model runs and
flood maps

4.1.1 The final version 96 of the Westergate model has been run for the baseline and proposed
development scenarios for the following design events:

 1% AEP (1 in 100 year return period event);

 1% AEP plus 36% Climate change flow increases (higher estimates); and

 1% AEP plus 64% Climate change flow increases (upper estimates).

4.1.2 As the model is a direct rainfall model, it was found that increasing the rainfall intensities
by 20% in the entire model, resulted in increases in peak flows within the Site of more
than 36%.

4.1.3 The model results with increases in rainfall by 20% have therefore been
conservatively identified as the model results of increasing flows by 36%.

4.1.4 Also increases in rainfall intensities by 25% resulted in increases in peak flows above 64%
within the Site.

4.1.5 The model results with increases in rainfall by 25% have therefore been
conservatively identified as the model results of increasing flows by 64%.

4.1.6 Table 4.1 demonstrates this, by comparing peak flows within the Site, at several locations
on the Lidsey Rife and the Westergate Stream (refer to Figure 4.1 for the locations of the
modelled cross sections.
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Figure 4.1 1D model schematic and Key Locations
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Figure 4.2 Flood Depth Map - 1 in 100 year baseline scenario
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Figure 4.3 Flood Depth Map - 1 in 100 year + 36%CC baseline scenario
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Figure 4.4 Flood Depth Map – 1 in 100 year + 64%CC baseline scenario
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Figure 4.5 Flood Depth Map – 1 in 100 year proposed development scenario
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Figure 4.6 Flood Depth Map – 1 in 100 year + 36%CC proposed development scenario
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Figure 4.7 Flood Depth Map – 1 in 100 year + 64%CC proposed development scenario
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4.2 Compensation storage calculations
4.2.1 Due to the proposed bridge been considered as critical infrastructure it is proposed that

compensation storage is proposed for the upper 1 in 100 year plus 64% CC extents, as
small areas of the bridge abutments encroach these extents.

4.2.2 Hand calculations suggest a total volume of compensation storage of 18m3 (refer to
volume estimates of floodwater encroaching the right abutment within the black circles in
Figure 4.8), however the use of the more accurate Saga software has estimated a total
volume of 27m3. Thus, 27m3 is proposed as compensation storage. Levels of
compensation storage range from 4.5m to 6.0m AOD.

Figure 4.8 Compensation storage based on the 1 in 100 year plus 64% CC flood depth map

4.3 Proposed Storage compensation
4.3.1 Compensation storage is proposed downstream of the bridge crossing by flattening the

right bank floodplain by an average of 0.2m (refer to area within the red polygon in Figure
4.9) without affecting the main channel and the tree roots along the channel corridor. This
approach will provide an additional 60m3 since the approximate area of the polygon is
300m2. Levels will be dropped to approximately between 4.5m to 4.9m AOD.
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4.3.2 No level to level compensation storage could be found in the vicinity of the loss of
floodplain volume and thus the reason for proposing double amount of compensation
storage.

Figure 4.9 Proposed compensation storage (red polygon)

4.4 Proposed Bridge level
4.4.1 The level used for the assessment of freeboard is the upstream cross section 1.019! (refer

to Figure 4.1) for the 1 in 100 year plus 64% CC event, which gives a peak water level of
5.3m AOD (refer to Table 4.2). As the underside of the bridge will be at least 6.5m AOD, it
is concluded that there will be at least a 1.2m sufficient freeboard for this bridge.

4.5 Sensitivity Analysis
4.5.1 Extensive sensitivity tests were undertaken, and these are presented in the original report

and addendums in Appendix A –  and in the FRA.
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5. Conclusions

5.1.1 WSP has been commissioned by Hampshire Developments Ltd, to prepare a site-specific
Flood Risk Assessment (FRA) and surface water drainage strategy for the Land East of
Westergate Aldingbourne, West Sussex.

5.1.2 This modelling report informs the FRA, and it is based on the hydraulic model that was
accepted and considered suitable for use on the 4th of April 2025 by the Environment
Agency (identified in this report as the Westergate model).

5.1.3 The Westergate model is a cut version and with local improvements of the 2015
Environment Agency Aldingbourne model.

5.1.4 The Environment Agency advised that the Westergate model may need further review
should there be design changes, and particularly for the proposed bridge over the Lidsey
Rife. Since the acceptance of the model, there have been, no design changes leading to
this planning application.

5.1.5 This report combines all information provided in previous versions of the report and
includes relevant updated local information, updated FEH2022 rainfall and the latest
climate change allowances of peak flows.

5.1.6 This modelling report provides the 1 in 100 year plus 36% climate change (peak flow
higher allowance) flood extents, which have assisted in sustainably allocating the
following land uses outside this area:

 The residential development;

 The proposed bridge and its abutments;

 The runoff attenuation basins; and

 Compensation storage for the volumes lost for the 1 in 100 year plus 64% climate
change event, at the bridge abutments at the crossing over the Lidsey Rife.

5.1.7 This modelling report provides the 1 in 100 year plus climate change level at the proposed
free span bridge over the Lidsey Rife, to ensure sufficient freeboard and to minimise
compensation storage requirements.
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Appendix A – SEPTEMBER 2023
MODELLING REPORT AND
ADDENDUMS




