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TECHNICAL NOTE EELSTDStE

Job Name: Lotmead Farm Villages
Job No: 27970

Note No: TN_CCO001

Date: 18/04/2017

Prepared By: S Bari

Subject: Updated modelling to consider February 2016 Climate Change Allowances
Item Subject
1. Introduction

Peter Brett Associates LLP (PBA) previously updated the Environment Agency (EA)
hydraulic modelling of the River Cole, Liden Brook, Lenta Brook and Dorcan Stream for
the proposed Lotmead Farm Villages development, for Ainscough Strategic Land.

The updated hydraulic modelling was used to design and test a floodplain restoration
scheme, to be constructed as part of the proposed Lotmead Farm Villages development.
The floodplain restoration scheme, restored the existing floodplain along the Liden
Brook and locating the Lotmead Farm Villages in Flood Zone 1.

PBA’s hydraulic modelling was approved by the EA in 2015, and formed part of the
Lotmead Farm Villages planning application in February 2016.

The EA also released updated climate change allowance guidance in February 2016.
This was too late to be incorporated into the hydraulic modelling for original planning
submission.

PBA has now assessed the proposed floodplain restoration scheme with the updated
climate change allowances. This technical note details the results from the updated
climate change modelling and shows that the proposed Lotmead Farm Villages are not
flooded by the new climate change allowances.
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TECHNICAL NOTE EELSTDStE

2. Updated Climate Change Allowances

In February 2016 the Environment Agency (EA) released new guidance on the
application of climate change allowances in flood risk assessments:

https://www.gov.uk/quidance/flood-risk-assessments-climate-change-allowances.

The peak river flow (fluvial) climate change allowances within the new guidance replace
the single 20% allowance previously applied uniformly across England and Wales.
Instead a range of allowances are provided, which take account of the findings from a
series of different climate change models. Through a statistical analysis of the climate
change impacts from these different models, estimates across a range of fluvial climate
change impacts were provided; presented in a series of climate change ‘bands’ for
different geographic river basins.

The new climate change estimates are based on location, timescale, and across three
statistical bands; ‘central’, ‘higher central’ and ‘upper end’.

e The ‘central’ band represents the 50t percentile of the range of climate change
impacts (i.e. this impact covers 50% of the range of climate change impacts).

e The ‘higher central’ represents the 75" percentile of the range of climate change
impacts and,;

e The ‘upper end’ represents the 90t percentile of climate change impacts.

Additionally, a H++ scenario was also considered and represents the extreme worst
case climate change scenario.

As well as varying geographically (the river basin district of the site) and for the lifetime
of the development or ‘epoch’ of climate change (2015-2039, 2040-2069 and 2070-
2115); the EA guidance for selecting the appropriate climate change band also depends
on the current Flood Zone of the site (Flood zones are independent of climate change)
and the flood risk vulnerability classification of any proposed development (e.g. more
vulnerable use, less vulnerable use etc.)

The Lotmead Farm Villages site is located in the Thames River Basin district, will have
a projected lifetime of development of up to 100 years and includes ‘more vulnerable’
uses.

Table 1 below, indicates the climate change impacts for the three bands for the Thames
River Basin for the different lifetimes of development.

Table 1: Climate Change - Peak River Flow Allowances

Range of Climate Change Allowances requiring
River consideration
Basin Future
District Timescale (2070-2115)
Central Higher Central Upper End
2015-2039 +10% +15% +25%
Thames 2040-2069 +15% +25% +35%
2070-2115 +25% +35% +70%

The climate change allowances for future timescales, Flood Zones and vulnerability
‘uses’ for the River Thames Basin are set out in Table 2. For certain development
scenarios, the EA have recommended that multiple bands are considered to assess
climate change impacts across a range of allowances.
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Table 2: Climate Change - Peak River Flow Allowances for River Thames Basin
_ _ Range of Climate Change Allowances
River Flood Risk ENE requiring consideration
Basin Vulnerability Timescale
District | Classification Flood Flood Flood
Zone 2 Zone 3a Zone 3b
+15% and
2015-2039 1250 +25% +25%
Essential +25% and
i - + 0 + 0,
infrastructure 2040-2069 +35% 35% 35%
+35% and
2070-2115 +70% +70% +70%
+15% and
2015-2039 +25%
Highly +25% and Not Not
Vulnerable | 29402069 | “.3506 | Applicable | Applicable
35% and
2070-2115 +70%
+10% and +15% and
2015-2039 | 71504 +25%
Thames More +15% and | +25% and Not
Vulnerable | 2040-2069 1504 #35% | Applicable
+25% and +35% and
2070-2115 +35% +70%
+10% and
- 0,
2015-2039 +10% +15%
Less +15% and Not
5 0,
Vulnerable 2040-2069 *15% +25% Applicable
+25% and
5 0,
2070-2115 +25% 3506
2015-2039 +10% +10%
No
C Watet_rbl 2040-2069 | allowance +15% +15%
elt]piziivlls to be made
2070-2115 +25% +25%
On the basis of the vulnerability use (up to ‘more vulnerable’ use) and lifetime of
development (2115) for the Lotmead Farm Villages site; the appropriate climate change
allowances are the 35% and 70% ‘Higher Central’ and ‘Upper End’ allowances.
The 35% ‘Higher Central’ allowance is considered to be the design event appropriate
as the basis of informing finished floor levels. The 70% ‘Upper End’ allowance is a
sensitivity test to inform the potential freeboard allowance to be applied to the design
level.
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TECHNICAL NOTE EELSTDStE

3.

Updates to hydraulic model

PBA’s modelling used the same hydrological inflows as the EA baseline model, with the
exception of a correction to an inter-catchment inflow along the Liden Brook.

The previous EA 1 in 100 Annual Probability (AP) plus 20% climate change modelling
used a uniformly applied a 1.2 scaling factor to the 1 in 100 AP event flows. The scaling
factor was applied to the 1 in 100 AP hydrographs in the bc_dbase file.

For the updated climate change allowances, PBA applied a scaling factor of 1.35 for the
plus 35% ‘Higher Central’ allowance and 1.7 for the plus 70% ‘Upper End’ allowance.

A comparison of the peak flows applied along the River Cole (Stratton, Cole 5a, Cole 6
and Cole 8) for the updated climate change allowances and, the existing EA 1 in 100
AP and 1 in 1000 AP events are shown in Table 3;

Table 3: peak inflows along River Cole for comparison

AP Event Stratton Cole ba Cole 7 Cole 8

1in 100 6.85 md/s 0.45 m%/s 0.67 md/s 1.08 m3/s
1in 100 plus 35% 9.25 md/s 0.61 m%s 0.90 m3¥/s 1.46 m3/s
1in 100 plus 70% 11.65 md/s 0.77 m%/s 1.14 m3/s 1.84 m3/s
1in 1000 14.10 m3/s 0.77 m%/s 1.39 m¥/s 1.85 m3/s

In general, the individual ‘Upper end’ 1 in 100 AP plus 70% climate change flows are
smaller than the 1 in 1000 AP flows from the EA model and the total flow along the River
Cole is smaller. This is true for the other modelled watercourses as well.

Model Results

The modelled flood extents for the updated climate change events are included with this
technical note. Figure 27970_016_MI013 shows the modelled climate change flood
extents against the 1 in 1000 AP flood extent for the proposed floodplain restoration
scheme.

This figure shows that flooding remains within the proposed floodplain restoration
scheme for the increased climate change allowances. The proposed development will
remain in Flood Zone 1, outside the modelled 1 in 1000 AP flood extent.
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Flood Risk Assessment % partof @ Stantec

Lotmead Farm Villages, Swindon

Appendix E  Parameter Plan

Planit-ie drawing PL1461.1-PLA-00-XX-DR-U-0008-S3-P0O4
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THIS DRAWING IS COPYRIGHT PROTECTED AND MAY NOT BE
@ REPRODUCED IN WHOLE OR PART WITHOUT WRITTEN
AUTHORITY FROM THE OWNER.

NOTE:

1 Do not scale from this drawing.
Always work to noted dimensions.

2. All dimensions are in millimetres unless otherwise stated.

3. All setting out, levels and dimensions to be agreed on site.

4. The dimensions of all materials must be checked on site
before being laid out.

5. This drawing must be read with the relevant specification
clauses and detail drawings.

6. Order of construction and setting out to be agreed on site.
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Flood Risk Assessment % partof @ Stantec

Lotmead Farm Villages, Swindon

Appendix F  Surface Water Management Strategy

HR Wallingford Greenfield runoff estimation for sites online tool;
PBA drawing Surface Water Management Strategy 27970-4005-001
Source Control Models:

Basin 1 - 100 year + 40%
Basin 2 - 100 year + 40%
Basin 2A - 100 year + 40%
Basin 3 - 100 year + 40%
Basin 4 - 100 year + 40%
Basin 4A - 100 year + 40%
Basin 5 - 100 year + 40%
Swale 2 - 100 year + 40%
Swale 3 - 100 year + 40%
Swale 4 - 100 year + 40%
Swale 5 - 100 year + 40%
Swale 6 - 100 year + 40%
Swale 7 - 100 year + 40%
Swale 8 - 100 year + 40%
Swale 9 - 100 year + 40%
Swale 10 - 100 year + 40%
Swale 11 - 100 year + 40%
Swale 13 - 100 year + 40%
Swale 14 - 100 year + 40%
Swale 15 - 100 year + 40%
Swale 16 - 100 year + 40%
Swale 17 - 100 year + 40%
Swale 18 - 100 year + 40%
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ZHR Wallingford

Working with water

Calculated by: ~ Robert Pike

Site name: 27970 Lotmead Villages

Site location: Swindon

Greenfield runoff
estimation for sites

www.uksuds.com | Greenfield runoff tool

Site coordinates

Latitude: 51.57206° N

Longitude: 1.70645° W

This is an estimation of the greenfield runoff rate limits that are needed to meet normal

best practice criteria in line with Environment Agency guidance “Preliminary rainfall runoff

Reference: 6440675

management for developments”, W5-074/A/TR1/1 rev. E (2012) and the SuDS Manual,

C753 (Ciria, 2015). This information on greenfield runoff rates may be the basis for setting

consents for the drainage of surface water runoff from sites. Date: 2018-10-03T14:17:12
Methodology IH124
Site characteristics Notes:
Total site area (ha) 1 (1) Is Qg < 2.0 l/s/ha?

Methodology
Qbar estimation method Calculate from SPR and SAAR

SPR estimation method Calculate from SOIL type

Default Edited
SOIL type 4 4
HOST class
SPR/SPRHOST 0.47 0.47
Hydrological characteristics Default  Edited
SAAR (mm) 680 680
Hydrological region 6 6
Growth curve factor: 1 year 0.85 0.85
Growth curve factor: 30 year 2.3 2.3
Growth curve factor: 100 year 3.19 3.19
Greenfield runoff rates Default  Edited
Qbar (I/s) 4.67 4.67
11in 1 year (I/s) 3.97 3.97
11in 30 years (I/s) 10.73 10.73
11in 100 years (I/s) 14.89 14.89

(2) Are flow rates < 5.0 I/s?

Where flow rates are less than 5.0 I/s consents are usually set at
5.0I/s if blockage from vegetation and other materials is possible.

Lower consent flow rates may be set in which case blockage

work must be addressed by using appropriate drainage elements

(3) Is SPR/SPRHOST = 0.3?

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and licence agreement, which can both be
found at http://uksuds.com/terms-and-conditions.htm. The outputs from this tool have been used to estimate storage volume requirements. The use of these results is the responsibility of the users of this tool. No liability will be accepted
by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for use of this data in the design or operational characteristics of any drainage scheme.
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