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Introduction

RPS was commissioned by Bellway Homes to undertake a hydraulic modelling exercise to
support the planning application for a proposed residential development at the Winkworth
Works site in Swallowfield.

This modelling report describes the modelling approach and presents the results obtained.

The modelling exercise has been undertaken through consultation with the Environment
Agency, who have formally approved the modelling for use in a site specific study at the
Winkworth Works.

Background to the modelling

The Environment Agency Flood Map indicates that the site appears to be located partially
within fluvial Flood Zone 2 (moderate risk of fluvial flooding) and fluvial Flood Zone 3
(high risk of fluvial flooding). There is a potential flood risk to the site from two
watercourses; the River Loddon to the west of the site and the River Blackwater to the
east. These watercourses meet at a point to the north of the site. A site location plan is
shown in Figure 1.

In order to clarify the nature of flood risk in the area, data has been obtained from the
Environment Agency and a site-specific modelling exercise has been undertaken. Data
provided by the Environment Agency for the purposes of this study are as follows:

e River Loddon 2009 model

e River Blackwater 2007 model

e Lower Loddon Flood Map Update report, January 2009, WSP

e River Blackwater Model Update Final Report, May 2009, Capita Symonds
e Product 4, including modelled flood levels and flood maps

Key information on the two models is presented in Table 1 below:

Table 1: Key information on the models provided by the Environment Agency

Watercourse | River Loddon River Blackwater

Name of | Loddon (Lower) Blackwater

mordel 1d_loddon_280606.dat BW_2d_no_spills_102.dat

Model River Loddon 2009 model River Blackwater 2007 model

referred to in
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this report
Date Built in 2007 Built in 2006
Hydrology updated in 2009 Updated in 2007 and 2008 (these
updates did not involve any
modification to the reach of the River
Blackwater in Swallowfield)
Type ISIS-Tuflow 1D-2D ISIS 1D
Hydrology Derived using the pooled statistical | Derived using the Flood Estimation
method. Described in the Lower | Handbook Rainfall Runoff (FEH RR)
Loddon Flood Map Update report, | flood estimation method. Described
(2009) in the Interim Hydrology Report
(2004)

Product 4 is included as Appendix A. The modelled flood level provided from the River
Loddon 2009 model is at a location within the floodplain close to the site (shown on the
map in Appendix A with ‘A’ and ‘B’ marked on). Comparing the modelled flood level with
the site levels suggests that the site is not at risk of flooding from the River Loddon. Given
that the River Loddon 2009 model is relatively recent and uses a modelling software and
approach that is generally accepted as being best practice and robust, it is considered
likely that the results are up-to-date and of a relatively high quality.

A modelled flood level from the River Blackwater 2007 model is not available within the
floodplain as the model is 1D and therefore in-channel levels only have been provided.
Comparing the nearest modelled in-channel flood level (located approximately 500 m to
the east of the site) with the site levels shows site levels are lower than in-channel flood
levels. Given that the River Blackwater 2007 model uses a less sophisticated modelling
technique which does not account for complex floodplain flows, the accuracy of the results
of this modelling within the vicinity of the site is likely to be limited.

In producing their flood map, the Environment Agency have ‘merged’ the resuits of the two
models. The Environment Agency have confirmed that the River Loddon 2009 model does
not explicitly include the downstream reaches of the River Blackwater and therefore there
are currently no 2D modelling outputs for the River Blackwater. In order to refine the
extents shown on the Environment Agency flood map and produce more accurate flood
zones within the vicinity of the site, a more detailed site-specific model has been
constructed. This model is a 1D-2D model built in InfoWorks. The basis of the model is the
two existing models provided by the Environment Agency described in Table 1.
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A site visit was undertaken on 28th June 2012. Consultation has been undertaken with the
Environment Agency in order to inform the approach taken within the modelling exercise.
The following sections of the report describe the model produced for the purposes of this
study and the results of the site-specific modelling exercise.

Topographic data

The in-bank 1D element of the model is taken from the 1D (i.e. I1SIS) elements of the River
Loddon 2009 and River Blackwater 2007 models. These are based on topographic channel
cross section surveys. The topographic data source for the floodplain elements of the
model (either represented in 1D as extended cross sections or in 2D as a mesh) is 1 m
resolution LIDAR purchased in September 2012. The LiDAR-derived Digital Terrain Model
(DTM) used in the modelling exercise is shown in Figure 2.

Model extents
The extents of the model are shown in the model schematic included as Figure 3.
Model Boundaries and Hydrology

The downstream boundary of the 1D element of the model is a normal depth boundary
located 400 m downstream of the confluence of the River Loddon and River Blackwater.
The confluence is located approximately 700 m downstream of the site. The downstream
extent of the model is sufficiently downstream of the site such that any backing-up effects
do not impact the site.

The upstream boundaries on the River Loddon and River Blackwater are time-flow
hydrographs. The hydrographs are the relevant inflows used in the River Loddon 2009
model; the ‘Sheepbridge’ inflow hydrograph is the upstream boundary for the River Loddon
and the ‘Swallowfield’ inflow hydrograph is the upstream boundary for the River
Blackwater. This hydrology is deemed to be the most appropriate as it is derived from the
latest hydrological study on the catchments in the area, as explained in the following
sections:

The hydrology used in the River Blackwater 2007 model was derived using the Flood
Estimation Handbook Rainfall Runoff (FEH RR) flood estimation method, as described in
the Interim Hydrology Report (2004). A review of this 2004 hydrology was undertaken by
WSP and JBA. It was confirmed that the FEH RR method had overestimated the peak
flows and it was reported that the pooled statistical method provides a more realistic
assessment of peak values. JBA and WSP revised the flow estimations and these were
agreed with the Environment Agency to be more reliable than the original FEH RR flows.

The River Loddon 2009 model (and the model produced for this study) use the revised
flow estimations. The hydrology used as the inflow for the upstream boundary of the River
Blackwater in the model produced for this study, therefore, is not the same as that used in
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the River Blackwater 2007 model; rather it is the ‘Swallowfield’ inflow used in the River
Loddon 2009 model.

Roughness

The Mannings ‘n’ values assigned within the model are those used in the River Blackwater
2007 model and the River Loddon 2009 model.

Model Limitations

The model has been developed for the specific purpose of identifying flood risk to the
Winkworth Works site. The model is considered to be fit for this purpose. The model has
not been developed to establish flood extents elsewhere on the catchment and therefore
should not be used for this purpose. The model has not been reviewed or signed off by
the Environment Agency.

Results
The model has been run for the following events:

e 1in 100 year plus climate change
e 1in 1000 year

The outputs of the modelling are discussed in the context of flood risk posed to the
proposed development site. The results of the modelling are presented in Figure 4. The
results of the modelling show that the site is not affected by a 1 in 100 year plus climate
change or 1 in 1000 year modelled flood event.

The modelled floodplain extent covers a smaller area than that shown on the Environment
Agency flood map. The Environment Agency flood map is made up of the outputs from the
River Loddon 2009 model and the River Blackwater 2007 model. A comparison of the
floodplain extents produced by the modelling undertaken for this study has been made
with those produced by the River Blackwater 2007 model and the River Loddon 2009
model. The comparison is shown in Figure 4.

Within the vicinity of the River Loddon watercourse and the confluence of the River
Loddon and River Blackwater, the modelling outputs from this study show similarity with
those from the River Loddon 2009 model. This is to be expected as the same geometery

and hydrology is used for the River Loddon watercourse in both models.

Within the vicinity of the River Blackwater, the modelling outputs from this study show a
smaller floodplain extent than that produced by the River Blackwater 2007 model. The
main reasons for the difference in floodplain extent obtained from the two models are

considered to be:

i) Hydrology
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The River Blackwater 2007 model used hydrology derived in 2004 using the Flood
Estimation Handbook Rainfall Runoff (FEH RR) flood estimation method. As described in
the preceding sections, a review of the 2004 hydrology confirmed that the FEH RR method
overestimated peak flows. The model produced for this study uses more recent hydrology,
as derived using the pooled statistical method and employed (in agreement with the
Environment Agency) in the River Loddon 2009 model.

ii) 2D modelling approach

The River Blackwater 2007 model is a 1D ISIS model through Swallowfield. The model
produced for this study uses a 2D domain to represent the floodplain in Swallowfield. The
1D modelling approach used in the River Blackwater 2007 model is a less sophisticated
modelling technique than the 2D approach used in this study. 1D modelling does not
account for complex floodplain flows and therefore the accuracy of the results within the

vicinity of the site are likely to be limited.

The results of the modelling undertaken for this study are considered to be more reliable
and accurate as they have been derived using a more sophisticated (2D) modelling
approach and more accurate and reliable hydrology.

Environment Agency Review

The draft version of this modelling report and model files were sent to the Environment
Agency for review. The model has been reviewed for the Environment Agency by third
party consultants (JBA consulting). The Environment Agency confirmed that they approve
the modelling for the site specific study at the Winkworth Works. Environment Agency
correspondence is included as Appendix B.

Conclusions

An InfoWorks 1D-2D model has been constructed for the purpose of identifying flood risk
to the Winkworth Works, Swallowfield site.

The results of the modelling show that the site is not affected by a 1 in 100 year plus
climate change or 1 in 1000 year modelled flood event. The modelled floodplain extent
covers a smaller area than that shown on the Environment Agency flood map. The results
of the modelling undertaken for this study are considered to be more reliable and accurate
as they have been derived using a more sophisticated (2D) modelling approach and more
accurate and reliable hydrology.

The model and results have been reviewed and approved by the Environment Agency.
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Environment
LW Agency

Miss R Abbott Our ref: WT/005532
RPS Your ref:

Unit 12

Waters Edge Business Park Date: 20 July 2012
Modwen Road

Salford Quays

M5 3EZ

Dear Miss Abbott

Provision of Product 4 for Site at Swallowfield, near RG7 1QX

Thank you for your request regarding the above site. The information is attached.

If you have requested this information to help inform a development proposal, then you should note

the detail in the attached advisory text on the use of Environment Agency Information for Flood Risk
Assessments / Flood Consequence Assessments.

Supporting Information

The Product 4 supplied contains information from the two following models:

e Blackwater (Aldershot to Sandhurst and Bramshill to Swallowfield) 2007 (Node levels
available - extents cover site)

e Loddon (Lower) 2009 (Floodplain levels available - extents cover edge of site)

This location is not currently protected by any formal raised defences, we are not planning any works
in the area in the near future to provide flood alleviation. However we continue to maintain the
watercourses in the vicinity, the schedule of these works can be found on our internet pages.

This information is provided subject to the attached notice, which you should read.

If you have any queries or would like to discuss the content of this letter further please contact me.

Yours sincerely

e - -
| anyn ~F7e Ik

i A

Tanya Jorgji
External Relations Officer

Direct dial 01276 454333
Direct email: wienguiries@environment-agency.gov.uk

Red Kite House, Howbery Park, Wallingford OX10 8BD
Customer services line: 08708 506 506

Email: enquiries@environment-agency.gov.uk
www.environment-agency.gov.uk
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Basic/FRA Map centred on Site at Swallowfield, RG7 1QX
Created 18/07/2012 - REF: WT/005532
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APPENDIX B

ENVIRONMENT AGENCY CORESPONDENCE




Ruth Abbott

From: Piotrowski, Michael [michael.piotrowski@environment-agency.gov.uk]
Sent: 25 June 2013 15:41

To: Ruth Abbott

Subject: RE: Modelling the River Loddon and Blackwater at Swallowfield

Hi Ruth,

Page 1 of 1

As per our conversation yesterday, your comments (Doc: RCEF22261-005) were reviewed, are satisfactory and the modelling has now been approved. As such the modelling has

been approved for the site specific study at the Winkworth Works.
If you have any questions, please do not hesitate to ask.

Kind Regards,

Mike

Michael Piotrowski

FCRM Officer

Partnership and Strategic Overview Berkshire and Buckinghamshire Team,
South East Region

01189 535854

michael.piotrowski@environment-agency.gov.uk

Kings Meadow House, Kings Meadow Road, Reading, RG1 8DQ

Flooding. Are you or your family at risk?

Whethet you rve on the coast or inland you could be at nsk hom fisading
1t only Lakes a few manutes for you, yout Famdy o your freads 10 find oul mare and now to be prepared
A Share this information with yout lamdy and frends. Act now!

Find out if you're at risk from flooding

28/06/2013



FIGURE 1

SITE LOCATION PLAN
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FIGURE 2

LIDAR_DERIVED DTM
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FIGURE 3

MODEL SCHEMATIC
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FIGURE 4

MODELLED FLOOD EXTENTS
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NOTES:
A.
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modelling exercise undertaken for this
study. The 2D outputs only are shown on
the figure (i.e. within the area to the west
of the River Blackwater and the east of
the River Loddon - see Appendix B for
model schematic).

B.
Environment Agency Indicative Flood Map

C.

Modelled outputs from the River Loddon
2009 Model. A larger version of this figure
is included in Appendix A.

D.

Modelled outputs from the River
Blackwater 2007 Model. A larger version
of this figure is included in Appendix A.
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Winkworth Works, Swallowfield

RPS HEALTH, SAFETY & ENVIRONMENT

General Notes

1. The following notes should be read in conjunction with the report:

2. This report contains only that available factual data for the site, which was obtained from the
sources, described in the text. These data were related to the site on the basis of the location
information made available to RPS by the client.

3. The assessment of the site is based on information supplied by the client. Relevant information
was also obtained from other sources.

4. The report reflects both the information provided to RPS in documents made available for review
and the results of observations and consultations by RPS staff.

5. Where data have been supplied by the client or other sources, including that from previous site
audits or investigations, it has been assumed that the information is correct but no warranty is
given to that effect. While reasonable care and skill has been applied in review of this data no
responsibility can be accepted by RPS for inaccuracies in the data supplied.

6. This report is prepared and written in the context of the proposals stated in the introduction to this
report and its contents should not be used out of context. Furthermore new information, changed
practices and changes in legislation may necessitate revised interpretation of the report after its
original submission.

7. The copyright in the written materials shall remain the property of the RPS Company but with a
royalty-free perpetual licence to the client deemed to be granted on payment in full to the RPS
Company by the client of the outstanding amounts.
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