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Executive Summary

This site-specific FRA has been produced in accordance with the requirements of the
NPPF, Planning Practice Guidance (PPG), and EA advice notes, and demonstrates that the
proposed development will be safe from flood risk and that it will not increase flood risk
elsewhere.

The site is in Flood Zone 1 with a low flood risk (less than 1:1,000 or 0.1% annual
probability of flooding from rivers).

The proposed residential development is classified as ‘More Vulnerable’ and is in Flood
Zone 1; the proposed residential development is suitable in this zone and the NPPF
Sequential and Exception Tests are not required.

Development levels will be designed to route surface water flows away from dwellings to
protect them from flooding.

Flood risk from fluvial, pluvial, sewers, surface water, groundwater and artificial sources
have been assessed, and it has been demonstrated that the proposed development will
not be at risk from flooding from all sources now and in the future.

Details of the proposed Outline Drainage Strategy are shown on Drawing 639-P106 in
Appendix G.

Surface water from the western part of the development will discharge into the highway
drain in Windsor Drive with the discharge limited to Qbar for events up to and including
the 1:100 + 45% climate change/urban creep allowance event with a minimum of 30%
betterment provided compared with existing greenfield rates. This will ensure that flood
risk is not increased in the receiving drainage systems downstream of the development
for the lifetime of the development.

Surface water from the eastern part of the development will discharge into the drainage
ditch system along Coate Road with the discharge limited to Qbar for events up to and
including the 1:100 + 45% climate change/urban creep allowance event with a minimum
30% betterment provided compared with existing greenfield rates. This will ensure that
flood risk is not increased in the receiving drainage systems downstream of the
development for the lifetime of the development.

Attenuation will be provided in a basins or ponds, and swales with sewers discharging
directly via precast concrete headwalls. The ponds will have a 0.9m deep permanent pool
to provide treatment to the surface water run-off from the development. Bank slopes will
be 1 in 3 in accordance with The SuDS Manual Ciria C753.

Flood routes will be provided for exceedance events, or for local failure of the drainage
system (blockage, damage, etc.), and will ensure that flood flows are directed safely
through or around the development to the downstream drainage system and
watercourse. Details of flood exceedance routes will be provided with the reserved
matters application.

Cutoff channels and Drains will be provided to intercept flows from the higher land to the
south and will discharge to the ponds.

The use of SuDS will remove pollution from surface water run-off and improve water
quality with additional SuDS features provided where practicable.
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The foul flows from the site will connect to the existing sewage network in Harebell Way
to the west of the site as confirmed by Wessex Water; full details of the connection will
be agreed with Wessex Water. Due to the topography of the site foul flows from the 145
dwellings will need to be pumped. Details of the proposed Outline Drainage Strategy are
shown on Drawing 639-P106 in Appendix G.

The foul sewers will be adopted by Wessex Water or other approved Water/Sewerage
Undertaker to ensure that they will be maintained for the lifetime of the development.

The Flood Risk Assessment and Drainage Strategy demonstrate that the proposed
development meets with all the national and local policy requirements and satisfies all
the criteria of the Planning Authority, Lead Local Flood Authority, and Environment
Agency.

The Flood Risk Assessment concludes that the site can be safely developed without flood
risk and without increasing flood risk elsewhere using an appropriately designed and
maintained Sustainable Drainage System.
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1. Introduction

This Flood Risk Assessment (FRA) has been prepared by Phoenix Design Partnership
Limited on behalf of Robert Hitchins Ltd and their successors in title to support an Outline
Planning Application for the proposed residential development at Land South of Coate
Road, Devizes, Wiltshire.

The proposed development is approximately 10.85Ha (including existing highway) and
will involve the construction of a residential development of up to 175 no. dwellings, with
access from Coate Road (east area) and Windsor Drive (west area). Indicative Masterplan
is included in Appendix A.

This site-specific Flood Risk Assessment (FRA) has been produced in accordance with the
National Planning Policy Framework document, Section 14 ‘Meeting the challenge of
climate change, flooding and coastal change’ and Planning Practice Guidance document
‘Flood Risk and Coastal Change’ together with Environment Agency FRA Guidance Notes.

The FRA demonstrates that the site is suitable for development without flood risk and
without causing an increase in flood risk to others, including allowances for climate
change. It also demonstrates how SuDS will be used to manage surface water from the
development, and to ensure that water quality is not adversely affected.
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2. Policy & Guidance

2.1. National Planning Policy Framework (NPPF): 2024

As set out in paragraph 170 of the NPPF, all strategic policies should be informed by a
strategic flood risk assessment and should manage flood risk from all sources. Footnote
62&63 in the NPPF states that a site specific Flood Risk Assessment should be provided
for all developments in Flood 2 and 3. In Flood Zone 1, an assessment should accompany
all proposals involving: sites of 1 hectare or more; land which has been identified by the
Environment Agency as having critical drainage problems; land identified within a
strategic flood risk assessment as being at increased flood risk in the future; or land that
may be subject to other sources of flooding, where its development would introduce a
more vulnerable use. This includes householder development, small non-residential
extensions (with a footprint of less than 250m2) and changes of use; except for changes
of use to caravan, camping or chalet site, or to a mobile home or park site, where the
sequential and exception tests should be applied as appropriate.

Section 14 ‘Meeting the challenge of climate change, flooding and coastal change’ sets
out the government policies on development and flood risk.

2.2. Planning Practice Guidance: 2016 (Updated September 2025)

The Section ‘Flood Risk & Coastal Change’ (March 2014): The National Planning Policy
Framework sets strict tests to protect people and property from flooding which all local
planning authorities are expected to follow. Where these tests are not met, national
policy is clear that new development should not be allowed. The main steps to be
followed are set out in the guidance which, in summary, are designed to ensure that if
there are better sites in terms of flood risk, or a proposed development cannot be made
safe, it should not be permitted.

The section ‘Climate Change’ advises on how planning can identify suitable mitigation and
adaptation measures in plan-making and the application process to address the potential
impacts of climate change. Detailed guidance on climate change allowances for fluvial
flows and rainfall intensity over the lifetime of development is included in the document
‘Climate change allowances for planners’ issued by the Environment Agency in
September 2013.

The Section ‘Water Supply, Wastewater & Water Quality’ advises on how the Water
Environment Regulations 2017 apply to surface waters (including some coastal waters)
and groundwater (water below the surface of the ground). These regulations set out
requirements to prevent the deterioration of aquatic ecosystems; protect, enhance and
restore water bodies to ‘good’ status; and achieve compliance with standards and
objectives for protected areas. Local planning authorities must, in exercising their
functions, have regard to River Basin Management Plans. These plans contain the main
issues for the water environment and the actions needed to tackle them.

Section 027 now states where a site-specific flood risk assessment demonstrates clearly
that the proposed layout, design, and mitigation measures would ensure that occupiers
and users would remain safe from current and future surface water flood risk for the
lifetime of the development.
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2.3. Flood & Water Management Act 2010 (FWMA)

The FMWA provides legislation for better, more comprehensive management of flood
risk. Changes to planning came in force in April 2015 requiring detail and SuDS now to be
included in planning applications.

2.4. Wiltshire Core Strategy 2015
Core Policy 67: Flood Risk

Development proposed in Flood Zones 2 and 3 as identified within the Strategic Flood
Risk Assessment will need to refer to the Strategic Housing Land Availability Assessment
when providing evidence to the local planning authority in order to apply the sequential
test in line with the requirements of national policy and established best practice.

All new development will include measures to reduce the rate of rainwater run-off and
improve rainwater infiltration to soil and ground (sustainable urban drainage) unless site
or environmental conditions make these measures unsuitable.

Core Policy 68: Water Resources

Development must not prejudice the delivery of the actions and targets of the relevant
River Basin or Catchment Management Plan and should contribute towards their delivery
where possible.

Non-residential development will be required to incorporate water efficiency measures.
Developers will be expected to submit details of how water efficiency has been
considered during the design of proposals.

Development proposals within a Source Protection Zone, Safeguard Zone or Water
Protection Zone must assess any risk to groundwater resources and groundwater quality
and demonstrate that these would be protected throughout the construction and
operational phases of development.
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2.5. Wiltshire Strategic Flood Risk Assessment (SFRA)
The most recent Level 1 SFRA was produced by JBA, dated November 2024.

Further details of the findings of the SFRA are within Section 4 of this report.

2.6. National standards for sustainable drainage systems June 2025

National standards for SuDS were published in June 2025 for the application in the design
of surface water drainage systems for new infrastructure and development. These state
the criteria that a surface water drainage system should satisfy.

The guidance sets out details of 7 overriding standards that are complementary and
provide multiple benefits. The guidance notes that there may be specific circumstances in
which it is not possible to deliver one or more of the standards.

2.7. Ciria C753 ‘The SuDS Manual’

Ciria C753 ‘The SuDS Manual’ published in 2015 (latest v6 2019) provides comprehensive
guidance on the implementation of Sustainable Drainage Systems (SuDS) in the UK. C753
guidance should be used to help develop the strategy and design of the SuDS.

2.8. Ciria C635 ‘Designing for Exceedance’

Ciria C635 ‘Designing for Exceedance in Urban Drainage — Good Practice’ published in
2006 provides guidance on the design and management of urban sewerage and drainage
systems to reduce the impacts from drainage exceedance. C635 guidance should be used
to help develop the strategy and design of the flood routes for the development.

2.9. Design and Construction Guidance

Sewers for Adoption 7th Edition published by Water UK in August 2012 has now been
replaced by ‘Design and Construction Guidance for foul and surface water sewers offered
for adoption under the Code for adoption agreements for water and sewerage companies
operating wholly or mainly in England ("the Code")’: November 2023 and provides
guidance on the design and construction of foul and surface water drainage systems for
adoption by Water Companies.

2.10. EA, Defra & DCLG

‘Preliminary Rainfall Runoff Management for Developments’ (R&D Technical Report W5-
074/A/TR/1, Revision E) jointly published in January 2012 for the Department for
Environment Food and Rural Affairs (Defra) and the Environment Agency (EA) provides
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advice on the Management of Stormwater Drainage for developments at Planning stage
and in particular the preliminary sizing of storage for the control and treatment of storm
water runoff.

2.11. Building Regulations Part H 2015 ‘Drainage & Waste Disposal’.
The above documents should be used to assist in the design of the drainage and SuDS.
2.12. BS 8582:2013 Code of practice for surface water management for development sites

‘BS 8582:2013 Code of practice for surface water management for development sites’
published in November 2013 by BSI Standards Limited gives recommendations on the
planning, design, construction and maintenance of surface water management systems
for new developments and redevelopment sites.

2.13. Non-Statutory Technical Standards for Sustainable Drainage Systems 2015

This document sets out the Non-Statutory Technical Standards for Sustainable Drainage
Systems and should be used in conjunction with the National Planning Policy Framework
and Planning Practice Guidance.

2.14. EA ‘Flood risk assessments: climate change allowances’ 2016 (Updated May 2022)

The NPPF sets out how the planning system should help minimise vulnerability and
provide resilience to the impacts of climate change. NPPF and supporting planning
practice guidance on Flood Risk and Coastal Change explain when and how flood risk
assessments should be used. This includes demonstrating how flood risk will be managed
now and over the development’s lifetime, taking climate change into account. Local
planning authorities refer to this when preparing local plans and considering planning
applications. This advice updates previous climate change allowances to support NPPF.
The Environment Agency (EA) has produced it as the government’s expert on flood risk.
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3. Existing Site Details

3.1. Site Location and Description

The site is located to the south of Coate Road in the east of Devizes in Wiltshire. The
location is indicated on the images below and the site centred OS Grid Co-ordinate is
E402100, N162100; the nearest postcode is SN10 2TH.
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Aerial Image

The site is mainly a green-field site of approximately 10.85Ha including existing highway.
In the northwest of the site are two existing buildings

To the north is Coate Road, to the west is Windsor Drive and residential development, to
the south are fields, Gypsypatch (track/PROW) runs through the western part of the site,
and to the east a Guide Hut. Hedgerows run along the southern and eastern boundaries,
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and alongside Gypsypatch; the north and west boundaries with Coate Road and Windsor
Drive are generally open with a post and wire fence.

Coate Road: Looking South.
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Coate Road: Looking East.

West of site from Windsor Drive.
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Indicative Masterplan

3.2. Topographical Survey

A Topographic Survey was undertaken by Ruxton Surveys in June 2020 and can be seen
on the drawing included in Appendix B.

The site generally falls from the southeast towards Winsor Drive. Levels vary from
approximately 144mAOQD in the south to approximately 13mAOD in the north. Slopes are
generally from 1% (1:100) in the north gradually increasing to 12.5% (1:8) in the south.

Details of the elevations and slopes are shown on the drawings listed below and included

in Appendix B.

639-P102 Existing Elevations
639-P103 Existing Slopes
639-P104 Existing Slope Direction
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3.3. Existing Hydrology

Details of the existing hydrology are shown on drawings 639-P101 ‘Existing Topography &
Hydrology’ and 326.E.12 ‘Drainage Investigation Plan’ included in Appendix C.

The only relevant hydrological features are the drainage ditches alongside Coate Road,
and the highway drain in Windsor Drive.

Runoff from the site flows north onto Coate Road and to the highway ditches/drains.

3.4. FEH Rainfall
FEH Point Rainfall Date (obtained February 2026):

Point data at 402000,162000 #

Descriptor Value
NGR SU 02000 62000
BFIHOST 082
BFIHOSTI2 0.671

BFIHOSTI9SCALED 0.671

PROPWET 0.34
SAARBIZ90 737 mm
SAARS120 778 mm
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3.5. Soilscape — Soil Classification

The Soilscape Soil Classification map extract below shows the site to be in an area of:

Soilscape 6
See soil information

~—EET -

S

NORTH: Soilscape 6 — Freely draining slightly acid loamy soils

Soil Information

Soilscape 6:

Freely draining slightly acid loamy soils

Texture:
Loamy

Coverage:
England: 15.5% Wales: 24.4%,England & Wales:16.7%

Drainage:
Freely draining

Fertility:
Low

Y

Landcover:
Arable and grassland

Habitats:
Neutral and acid pastures and deciduous woodlands; acid communities such
as bracken and gorse in the uplands

Carbon:
Low

Drains to:
Local groundwater and rivers

Water protection:
Groundwater contamination with nitrate; siltation and nutrient enrichment of
streams from soil erosion on certain of these soils

General cropping:

Suitable for range of spring and autumn sown crops; under grass the soils
have a long grazing season. Free drainage reduces the risk of soil damage
from grazing animals or farm machinery. Shortage of soil moisture most likely
limiting factor on yields, particularly where stony or shallow
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Soilscape 3
See soil information

v

Devizes

SOUTH: Soilscape 3 — Shallow lime-rich soils over chalk or limestone

Soilscape 3:

Shallow lime-rich soils over chalk or limestone

Texture:
Loamy

Coverage:

England: 7.0% Wales: 0.0%,England & Wales:6.0%

Drainage:
Freely draining

l

Fertility:
Lime-rich

Y a

Landcover:
Arable and grassland

Habitats:

Herb-rich Downland and limestone pastures; limestone pavements in the
uplands; Beech hangers and other lime-rich woodlands

Carbon:
Low/Medium

Drains to:
Chalk or limestone groundwater

Water protection:

Particularly vulnerable to leaching of nitrate and pesticides to groundwater;
surface capping and erosion of chalk soils on steeper slopes under cereals is
linked with eutrophication and silting of chalk streams and their gravel

spawning beds

General cropping:

Over chalk, spring and autumn cereals can be grown but the soils are
especially vulnerable to nitrate leaching and attract stricter fertiliser limits.
Suitable only for grassland where there is hard limestone. Lack of soil moisture

is most likely limiting factor to yields

Refer to Ground Investigation details in Section 3.8.
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3.6. The British Geological Survey (BGS)

Geological Survey of Great Britain mapping for Superficial Deposits indicates that the
West of the site is: Head-Clay, silt, sand and gravel.

Superficial deposits
Head-Clay, silt, sand and gravel. These gin. They are

detrital, g fine-grained materials, forming d fans of
accumulated material

Minimum Age (Years):

Minimum Period:

Quaternary
Maximum Age (Vears): 2,588,000
B Maximum Period:

Quaternary

Geological Survey of Great Britain mapping for Bedrock indicates that the North of site is:
Upper Greensand Formation-Glauconitic sandstone.

Bedrock geology

Upper Greensand
in origin. They
content) forming interbedded sequences.

Minimum Age (Years): 93,900,000
Minimum Period: Cretaceous

Maximum Age (Years): 113,000,000

Maximum Period:

Cretaceous
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Geological Survey of Great Britain mapping for Bedrock indicates that the North of site is:
West Melbury Marly Chalk Formation-Chalk

Bedrock geology

West Melbury Marly Chalk Formation-Chalk.

distinctive beds of chalk.

Minimum Age (Years): 93,900,000

Minimum Period: Gretaceous
Maximum Age (vears): 100,500,000

Maximum Period: Cretaceous

The bedrock geology suggests that infiltration in the chalk formation along the southern
edge of the site might be possible.

Refer to Section 3.8 below for details of Ground Investigation.
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g Land South of Coate Road, Devizes, Wiltshire

3.7. Environment Agency Hydrogeology Information
Drinking Water Protected Areas (Surface Water), Drinking Water Safeguard Zones (Surface
Water), Drinking Water Safeguard Zones (Groundwater), Groundwater Source Protection
Zones
Groundwater provides a third of our drinking water in England, and it also maintains the

flow in many of our rivers. In some areas of Southern England, groundwater supplies up to
80% of the drinking water. The site is not located within a Drinking Water Protected or

Safeguarded area, or Source Protection Zone.
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Legend Only layers selected and visible at this map scale will be shown

Magic
Designations
Land-Based Designations

Non-statutory

Drinking Water Protected Areas (Surface Water) (England)

Drinking Water Safeguard Zones {Surface Water) (England)
e

Drinking Water Safeguard Zones (Groundwater) (England)

N

Source Protection Zones merged (England)
[l Zone - Inner Protection Zene
[]] Zene |- Subsurface Activity
[ Zone ll- Outer Protection Zone
[]] Zene Il- Subsurface Activity
[ Zene il - Total Catchment
[]] Zene lll - Subsurface Activity

B Zone of Special Interest

The site is not within any of these protection areas and zones.
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Flood Risk Assessment & Drainage Strategy

Studiey
Compfon Sassett Fark

Derry Hill Cherhill Field v

Cherhill
Bowood Park i —

Cherhill Down
Wires Piair

Sandy Lane,

ePark
& Horth ban

Cannings
‘Down

Heddington

£aston

Westbrock

&

Iham Common

Bromham

& Bishops Cannings

Horton

Cont N
P e

Etchilhamptor

Lydeway

The site is in an area where the bedrock is classified as a Principle Aquifer. These are
layers of rock or drift deposits that have high intergranular and/or fracture permeability -
meaning they usually provide a high level of water storage. They may support water
supply and/or river base flow on a strategic scale. In most cases, principal aquifers are
aquifers previously designated as major aquifer.

The superficial drift is not classified as a aquifer.
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The site is in an area classified as High Groundwater Vulnerability.

Overall, the site is in an area of Medium to High Vulnerability in terms of Groundwater

sensitivity.
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3.8. Ground Investigation

A ground investigation report was prepared by Wilson Associates dated January 2026,
report No 5499. Test hole locations, logs, and infiltration test results are included in
Appendix D.

Key extracts from the report are shown below:

Gl Table 6: Summary of Observed Strata

Stratum Base Depth Notes /
: (m) :  Occurrences
TOPSOIL: probable soft, brown, dry, organic, locally desiccated, slightly 0.94 - 0.35 Encountered in

sandy CLAY TPs1-8

: HE = tered i
TOPSOIL: probable loose, brown, dry, organic well sorted fine SAND i 01-047 ncf::;:;r: "

MADE GROUND: probable loose, grey, very gravelly SAND with

occasional cobbles and many roots from overlying grass and weeds. 05 Encountered in
Gravel is medium to coarse brick and concrete. Cobbles are whole brick, ! ’ TP3 anly
concrete slab and breeze blocks. ‘

SAND/ICLAY: recovered as probable loose clayey SAND / probable stiff, 0.83 - 155 Encountersd in

desiccated very sandy CLAY Ws1-2 & TP1-2

SAND: medium dense, greenish-grey, locally clayey, fine to medium i i
SAND with coarse gravel to cobbles of probable extremely weak 20 i Encountered in
sandstone F=om : W51-2 and TP1-5

(UPPER GREENSAND FORMATION)

CHALK: variable weathered deposit recovered as probable medium dense

to dense, light grey, fine to coarse GRAVEL and COBBLES of subangular —199 Encountersd in
to angular low density CHALK. See individual logs for specific details. ’ TP&-8
(WEST MARLBURY MARLY CHALK FORMATION) : :

Perched / Groundwater Meone encountered

Roots Generally restricted to surface topsoilimade ground/

Desiccation Visually appears restricted to surface topsoill cohesive head deposits
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Gl Extract: Soakaway Testing — Soakaway Feasibility

6.17

6.18

Percolation testing has been completed within all eight trial pits TP1-TP8 with test zone
depths variably between 0.54m and 2.155m (test records shown on logs in Appendix
2). Given the limited time to complete testing, the limited water supply and to maximise
the area covered by insitu testing, with the exception of TP8 only a single test was
completed in all other pits. A single repeat test was achieved in TP8.

Tests took place into the Hd, the granular UGS and the weathered structureless chalk
of the recorded WMCK. With the exception of TP5 and TP8, due to the proportion of
fine grained soil material present, very low infiliration was recorded in all other test pits,
meaning that it has not been possible to calculate soil infiltration rate at these test
locations. Infiltration did occur within the UGS at the location of TP5 and within the
WMCK at the location of TP8 and results are presented in Table 7.

TAEBLE7: SUMMARY OF PERCOLATION TEST RESULTS

Trial Pit No. Test Test No Test Depth Soil Infiltration Rate
Strata {m} (m/s)
1 uGs . 1.6-2.155 Negligible
a 0.62-1.85 Negligible
3 0.68-1.90 Negligible
4 0.54-1.50 Negligible
0.59-2.00 2.6x108"

WMCk 0.71-1.55 Negligible

WMCk 0.95-1.90 Negligible
0.86-1.90 1. Ax105

WMCk | *
0.59-1.90 1.3x1 05"

Hd = Head / UGS = Upper Gresnsand Farmation / WMCk = West Melbury Chalk Formation

* = Extrapolated Test Result

6.19

Based on the above findings it would appear that overall the site is generally unsuitable
for the installation of soakaway sustainable drainage systems (SuDS), however it is
recognised that both the UGS and WMCk both show signs of localised suitability.
Based on these findings it is currently recommended that an alternative drainage
option be considered for the site such as transmission of storm water run-off to an
attenuation pond or the existing drainage network, however subject to the proposed
development layout (once known) it may be possible to locally off-set the foregoing
with the localised adoption of soakaways. In the case of the former it will be necessary
to provide evidence to the local drainage authority that the adoption of soakaways
within the site is not practical given the impermeable nature of the underlying geology,
and the results on the logs in Appendix 2 should suffice. Should the developer wish
to further pursue the option of soakaway drainage, supplementary targeted testing
would be prudent once a development layout has been made available.

The Gl concludes that the underlying soils are not suitable for the proposed development
to drain to infiltration.

Groundwater was not encountered in any of the test pits or window sampling boreholes:
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3.9. Existing Green-field Run-off Rates

The green-field run-off rate for the development catchment area has been calculated
using ReFH2 Rainfall descriptors from the FEH web service:

Point data at 402000,162000 #

Descriptor Value

NGR SU 02000 62000
BFIHOST 0.82

BFIHOST12 0.671
BFIHOSTI9SCALED 0.671

PROPWET 0.34

SAARBISO 737 mm
SAARS120 778 mm

Flow software results are included in Appendix E and summarised below:

WEST Development Area

Catchment Development Area Total Application Catchment
Area (Ha) 1.10 1.70
Betterment (%) 0 30 0 30

Q2 (I/s) 1.8 1.3 2.7 1.9
Q30 (I/s) 4.8 3.4 7.4 5.2
Q100 (I/s) 6.3 4.4 9.4 6.8
Qbar (I/s) 2.0 1.5 3.1 2.2

EAST Development Area

Catchment Development Area App Catchment Total Catchment
Area (Ha) 4.54 8.12 20.15
Betterment 0 30 0 30 0 30
(%)
Q2 (I/s) 7.3 5.1 11.9 8.3 29.3 20.5
Q30 (I/s) 19.6 13.7 31.6 22.1 71.07 50.2
Q100 (I/s) 25.9 18.1 41.8 29.3 94.2 65.9
Qbar (I/s) 8.3 5.8 13.5 9.4 333 233
Rev. A
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3.10. Existing Greenfield Run-off Volume.

Ciria C753 & the EA/DEFRA guide ‘Preliminary Rainfall Runoff Management for
Developments’ recommend that the basis for considering the run-off volume is the
difference pre- and post-development for the 1:100 6-hour event.

Ciria C753 (Section 24.10)
Green-field Run-off Volume = 10*RD*A*SPR
RD: 1:100 6-hour rainfall (6 hours @ 10.126mm/hr, from Flow) = 60.8mm

SPR: Soil Type Standard Percentage Run-off (BFIHOST19 = 0.671)* = 27 (SPR = 0.27)
WEST Area: A (Ha): =1.10Ha & 1.70

EAST Area: A (Ha) =4.54, 8.12, & 20.15

WEST:

Existing 1:100 6-hour Green-field Run-off Volume: 10 x 60.8 x 1.10 x 0.27 = 181m3
Existing 1:100 6-hour Green-field Run-off Volume: 10 x 60.8 x 1.70 x 0.27 = 279m3
EAST:

Existing 1:100 6-hour Green-field Run-off Volume: 10 x 60.8 x 4.54 x 0.27 = 745m3
Existing 1:100 6-hour Green-field Run-off Volume: 10 x 60.8 x 8.12 x 0.27 = 1,333m?3
Existing 1:100 6-hour Green-field Run-off Volume: 10 x 60.8 x 20.15 x 0.27 = 3,308m?

* BFIHOST19 = (72-SPR) / 66.5: SPR = 72 — (BFIHOST x 66.5)
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4. Flood Risk Assessment
4.1. Environment Agency Flood Zone Mapping
The site benefits from various flood maps as listed below.

EA Flood Map for Planning — Flood Zones

i GOV-UK

— Flood map for planning . . FlDDd anE 3 I
N 2 [ Flood Zone 2|

Getaboundaryreport
0 s

Flood map for planning

Flood mapping shows that the site is Flood Zone 1 now, and in the future allowing for
climate change, and that it is not at risk from fluvial flooding.
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EA Flood Map for Planning — Surface Water

The mapping is created by dropping a volume of rainfall on the land for the various
events (0.1%, 1%, & 3.3%) and modelling where it flows, and the depth and velocity of
the flow. The modelling does not include smaller bridges, culverts, etc. and is intended to
provide guidance on areas where flood risk from surface water needs to be considered in
more detail.

The EA states that: ‘Flooding from surface water is difficult to predict as rainfall location
and volume are difficult to forecast. In addition, local features can greatly affect the
chance and severity of flooding.’

Definition of risk categories:

e Very low risk means that each year this area has a chance of flooding of less than
0.1% (<1:1,000). This takes into account the effect of any flood defences in the
area. These defences reduce but do not completely stop the chance of flooding
as they can be overtopped or fail.

e Low risk means that each year this area has a chance of flooding of between
0.1% and 1% (1:1,000 — 1:100). This takes into account the effect of any flood
defences in the area. These defences reduce but do not completely stop the
chance of flooding as they can be overtopped, or fail.

e Maedium risk means that each year this area has a chance of flooding of between
1% and 3.3% (1:100 — 1:30). This takes into account the effect of any flood
defences in the area. These defences reduce but do not completely stop the
chance of flooding as they can be overtopped, or fail.

e High risk means that each year this area has a chance of flooding of greater than
3.3% (>1:30). This takes into account the effect of any flood defences in the area.
These defences reduce but do not completely stop the chance of flooding as they
can be overtopped, or fail.

Surface Water Extents (Present Day)

B \ =04/
s Lt — ,7’/
L A 'y = s ¥
oy
D ,.;, B
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Surface Water Extents (Climate Change 2040 to 2060)
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Surface water map

s e v er | P P

The maps show that the northern edge of the site adjacent to Coate Road is at risk of
flooding from surface water now and in the future allowing for climate change. The flood
risk shown is generally associated with the existing drainage ditches running alongside
the road. This flood risk can be mitigated for by the development drainage system and
SuDS.

EA Map Risk of Flooding from Reservoirs

€ e Reservoirs map

o

asp datsits

E—

The site is not at risk of flooding from Reservoirs.
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EA Historic Flood Map
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There are no records of the site flooding in the past.

EA Flood Warning & Alert Areas

Defra OGC preview 2 Layers @ Download
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The site is not in a Flood Warning or Alert Area.
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4.2. Strategic Flood Risk Assessment (Level 1 SFRA) JBA Final Version November 2024

The most recent Level 1 SFRA was undertaken by JBA with the final report dated November
2024.

The Appendices are available via the Council’s Strategic Flood Risk Assessment Data Explorer

found at:

https://wiltscouncil.maps.arcgis.com/apps/webappviewer/index.htm|?id=28c00215d87b468a9

a0cd79c63d3d270

The table below lists the risk of flooding for the relevant appendices.

Appendix

Flood Risk Information

Appendix C— Flood Map for Planning*

Site is Flood Zone 1.

Appendix D - Flood Zone 3b

Site is Flood Zone 1

Appendix E — Risk of Flooding from
Surface Water*

The northern edge of the site is risk of
flooding from surface water but can be
mitigated for.

Appendix F — Impact of Climate Change
on RoFSW *

The site is at risk of flooding in the 1:100 +
CC event but can be mitigated for.

Appendix G — Groundwater Emergence*

The site is in an area where Flooding from
Groundwater is Negligible (North), Unlikely
(South), and at risk (Central Band). The
flood risk for the emergence of
groundwater can be mitigated for by the
development drainage & SuDS.

Appendix H — Risk of Flooding from
Reservoirs

The site is not at risk of flooding from
Reservoirs.

Appendix | — Risk of Flooding from
Sewers*

The site is in an area where there has been
between 1 & 10 sewer flooding incidents.
There are no sewers within or adjacent to
the site that would cause flooding of the
site.

Appendix J — Recorded Flood Outlines*

There are no recorded flood outlines or
incidents within or adjacent to the site.

Appendix K — Flood Alert and Warning
Areas*

The site is within the groundwater alert
and flood alert areas.

Appendix L1 — Type of Flood Defences

No Flood Defences are shown on or near
the site.

Appendix L2 — Flood Defences Standard of
Protection

There are no Flood Defences.

Appendix L3 — Condition of Flood
Defences

There are no Flood Defences.
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Appendix L4 — Reduction in Risk of The site is not at risk of flooding from
Flooding from Rivers and Sea rivers and sea.
Appendix M — Risk of Flooding from The site is not at risk of Canal Flooding and
Canals and Recorded Incidents* there are no recorded incidents.
Appendix O — Cumulative Impact Cumulative Impact Score is Low
Assessment*

Appendix P - Fluvial plus Central Climate Not at risk of Fluvial Flooding.
change Flood Risk

Appendix Q — Fluvial plus Higher Central Not at risk of Fluvial Flooding
Climate Change Flood Risk

*Denotes an extract of drawing that can be seen below, the remainder can be seen at the
link above.

Appendix C — Flood Map for Planning
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Appendix F — Impact of Climate Change on RoFSW
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Appendix J — Recorded Flood History
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Appendix O — Cumulative Impact Assessment
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4.3. Fluvial Flood Risk
The EA and SFRA mapping show the site in Flood Zone 1 now and in the future.

The Risk of Fluvial Flooding is therefore Low.

4.4. Risk of Flooding Surface Water (RoFSW)

The EA and SFRA mapping shows RoFSW as generally very low now and in the future. The
maps show a risk along the northern edge of the site from the existing drainage ditched
alongside Coate Road. The risk can be mitigated for by the development drainage & SuDS.

Surface run-off from the higher land to south will be intercepted and diverted through
the site.

The RoFSW is therefore Low.

4.5. Flood Risk from Groundwater

The SFRA mapping shows that Flooding from Groundwater is generally
negligible/unlikely. There is however a central band where the risk is higher, most likely
from the chalk bedrock in this area. Groundwater flood risk can be mitigated for by the
development drainage & SuDS.

The underlying geology also reduces the likelihood of high groundwater levels as the
Head Deposits form a low permeability confining layer over the underlying Chalk Bedrock.
No groundwater was encountered in any of the Gl pits or boreholes.

The risk of flooding from groundwater is low.

4.6. Flood Risk from Sewers

Details of the existing drains and sewers are shown on drawing 638-P100 included in
Appendix C and on Wessex Water sewer records in Appendix F:

e There are no surface water sewers in the vicinity of the site.

e A Highway Drain runs along the southeastern side of Windsor Drive flowing
northeast and eventually discharging to the Kennet & Avon Canal.

e There are no foul sewers within or adjacent to the site.

e There is a Wessex Water foul sewage pumping main that runs through the site.

Flood risk from the highway drain is low; flood flows would run northeast along Windsor
Drive and not on to the site. There is no risk of flooding from foul sewers, and a low risk
of flooding from the pumping main.

The SFRA mapping does not show any incidents of sewer flooding in or adjacent to the
site.

The risk of flooding from Sewers is Low.
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4.7. Flood Risk from Artificial and Other Sources

The EA and SFRA mapping shows that the site is not at risk of flooding from any artificial
or other sources.

The risk of flooding from Artificial and Other Sources is low.
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4.8. Flood Risk Vulnerability Classification

The proposed development, classified in accordance with Table 3 of the Planning Practice
Guidance ‘Flood Risk and Coastal Change’, is ‘More Vulnerable’ (residential).

Table 3: Flood risk vulnerability and flood zone ‘compatibility’

Flood |Floed Risk Vulnerability Classification

Zones

Essential Highly More Less Water

infrastructure  vulnerable vulnerable vulnerable compatible
Zonel | v v v v v
Zone 2 Exception

" Test v v v

required
Zone Exception Test Exception
3at required 1 X Test v v
required

Zone Exce.ptlon Test x X /e
3b * required *

Key:

v Development is appropriate

X Development should not be permitted.
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4.9. Sequential Test
Paragraph 174 of the NPPF states that:

‘Within this context the aim of the sequential test is to steer new development to areas
with the lowest risk of flooding from any source. Development should not be allocated or
permitted if there are reasonably available sites appropriate for the proposed
development in areas with a lower risk of flooding. The strategic flood risk assessment will
provide the basis for applying this test

Paragraph 175 of the NPPF states that:

The sequential test should be used in areas known to be at risk now or in the future from
any form of flooding, except in situations where a site-specific flood risk assessment
demonstrates that no built development within the site boundary, including access or
escape routes, land raising or other potentially vulnerable elements, would be located on
an area that would be at risk of flooding from any source, now and in the future (having
regard to potential changes in flood risk).

PPG Section 027

A site-specific flood risk assessment demonstrates clearly that the proposed layout,
design, and mitigation measures would ensure that occupiers and users would remain
safe from current and future surface water flood risk for the lifetime of the development

A site-specific flood risk assessment has been undertaken. The site is at low risk of
flooding from all sources now and in the future.

The proposals are therefore considered to be in accordance with the NPPF sequential
approach to locate development in areas of lowest flood risk and a sequential test is
therefore not required
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4.10. Exception Test
Paragraph 177 of the NPPF states that:

‘Having applied the sequential test, if it is not possible for development to be located in
areas with a lower risk of flooding (taking into account wider sustainable development
objectives), the exception test may have to be applied. The need for the exception test will
depend on the potential vulnerability of the site and of the development proposed, in line
with the Flood Risk Vulnerability Classification set out in Annex 3’

Paragraph 178 of the NPPF states that:

The application of the exception test should be informed by a strategic or site specific
flood risk assessment, depending on whether it is being applied during plan production or
at the application stage. To pass the exception test it should be demonstrated that:

a) the development would provide wider sustainability benefits to the community that
outweigh the flood risk; and

b) b) the development will be safe for its lifetime taking account of the vulnerability of its
users, without increasing flood risk elsewhere, and, where possible, will reduce flood
risk overall.

The Flood Risk Vulnerability and Flood Zone ‘Compatibility’ Table 3 within Section 5.3
shows that the proposed development is appropriate and compatible and therefore an
exception test is not required. The development levels and drainage will be designed to
manage surface water and ensure that the proposed development is not at risk of
flooding.

4.11. Climate Change

In accordance with the 2016 EA guidance (updated 2022) ‘Flood risk assessments: climate
change allowances’ the SuDS design will include a 45% (upper end) allowance for the
predicted increase in rainfall intensity over the lifetime of the residential development
(100-year design life to 2070 to 2115). Extract from guidance below:

Avon Hampshire Management &
Catchment peak rainfall
allowances

3.3% annual exceedance rainfall
event
Epoch

Central allowance Upper end allowance
2050s 20% 35%

2070s 25% 40%

1% annual exceedance rainfall
event

Epoch
Central allowance Upper end allowance
2050s 25% 40%

fb 2070s 25% 45%
*Use '2050s' for development with a lifetime up 2060 and use the 2070s
epoch for development with a lifetime between 2061 and 2125

~J
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4.12. Urban Creep

To allow for additional run-off resulting from the extending of properties, conservatories,

additional parking and larger patios an additional allowance of 10% for Urban Creep will
be included in the SuDS design.

Drawing 639-P105 (Appendix H) shows the assumed Urban Creep areas (roofs, and drives

& parking areas) within the impermeable area plan. The effective Urban Creep for these
areas is 6%.

4.13. Exceedance

To manage any residual flood risk, the Proposed Development will include flood
exceedance routes to direct any flows from extreme events or localised failures away
from existing or proposed properties safely to the downstream surface water drainage
system. Existing routes with either be maintained, managed, or diverted.

4.14. Probability of Flood Risk

The risk of flooding from all sources has been assessed and the FRA demonstrates how
flood risk and surface water run-off will be managed to ensure that the development will
be safe from flood risk and that it will not increase flood risk elsewhere, including
allowance for climate change.

IT IS CONCLUDED THAT THE PROPOSED DEVELOPMENT WILL BE AT A LOW RISK
OF FLOODING NOW AND IN THE FUTURE.
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5. Surface Water Run-off

5.1. Sustainable Drainage System (SuDS)

SuDS will be used to manage surface water run-off from the proposed development. The
SuDS will be designed to ensure that the existing run-off regime is maintained as closely
as possible and that there is no increase in flood risk because of the development of the
site. The SuDS will also prevent pollution of the receiving watercourses.

5.2. Run-off Volumes

Guidance recommends that the run-off volume for the 1:100 6-hour event is used to
compare existing and proposed volumes. Existing run-off from the development area has
been calculated at 1,879m3. The developed run-off has been calculated using formulae
from Ciria C753 as shown below.

Developed Run-off Volume:
10.RD.A[ ((PIMP/100)a0.8) + ((1-(PIMP/100))BSPR)] (C753 Section 24.10)

RD = Rainfall Depth (mm)

A = Catchment Area

SPR =Standard Percentage Run-off (0.27 for BFIHOST19 of 0.671)

a = Proportion of impermeable draining to system at 80% (0.8) run-off (roofs, parking,
roads, etc). Can be increased to 100 % (1.0) for more conservative assessment (will
depend on materials, drainage...).

B = Proportion of pervious areas draining to system, 0-1.0 (gardens, open space, etc).

RD: 1:100 6-hour rainfall (6 hours @ 10.126m/hr, from Micro Drainage) = 60.8mm
WEST A: Imp Area = 0.66Ha (39%), Total Dev Catchment = 1.70Ha, PIMP: 39%
EAST A: Imp Area = 2.62Ha (39%), Total Dev Catchment = 8.12Ha, PIMP: 32%
SPR: Soil Type Standard Percentage Run-off = 0.27

o: 1.0 (100%) assumed

B: 1.0 (100%) assumed

WEST 1:100 Year + 45% 6-hour Volume (1.70Ha) = 723m?3
EAST 1:100 Year + 45% 6-hour Volume (8.12Ha) = 3,147m3

The calculations show that that there is a increase in the volume of run-off from the
development. As the underlying soils are impermeable and are not suitable for infiltration
it will be necessary to follow alternative guidance to mitigate for the increase in run-off
volume resulting from the development.

To mitigate for the additional run-off volume EA/Defra and Ciria guidance together with
BS8582 recommend that Extended Attenuation Storage is provided and that run-off is
restricted to the Mean Annual Flood Flow (Qbar) green-field rate for all events above the
1:1 up to the 1:100 with an allowance for climate change and urban creep.
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6. Surface Water Drainage Strategy

6.1. Surface Water Parameters

A preliminary surface water drainage strategy has been developed that incorporates a
Sustainable Drainage System. The SuDS will ensure that flood risk resulting from pluvial
events (rainfall) will be managed on-site and that flood risk will not be increased
elsewhere because of the development.

The surface water drainage and SuDS will be designed in accordance with the following:

e Building Regulations Part H: Drainage & Waste Disposal

e Design and Construction Guidance (formerly Sewers for Adoption)

e The requirements of Wessex Water or other approved Water/Sewerage
Undertaker

e (Ciria C753: The SuDS Manual.

e National standards for sustainable drainage systems

e Lead Local Flood Authority requirements

10% Urban Creep allowance (drives/parking, & roofs)

30% betterment on greenfield runoff rates

MADD factor 0

Cvofl

Use SuDS features / source control where practicable

O O O O O

The hierarchy for the disposal of surface water is that rainwater shall discharge to one of
the following, listed in order of priority:

a) an adequate soakaway, or some other adequate infiltration system: or, where
that is not reasonably practicable,

b) a watercourse: or, where that is not reasonably practicable,

c) asewer.

6.2. Surface Water Outfall

The ground investigation (Section 3.8) shows that the site is not suitable for the use of
soakaways or infiltration, and there are no watercourses in or near to the site.

There are drainage ditches along Coate Road that are a suitable outfall for the eastern
part of the site. In the east surface water runs north to the ditches on the south side of
Coate Road. The water ponds in a low area in the east and then flows under Coate Road
to the ditches on the north side of the road. There is an existing 300mm diameter pipe
under Coate Road linking the ditches on the south side of the road to the ones on the
north side. Details are shown on the drawings in Appendix C.

The western part development will discharge to the existing 375mm diameter highway
drain in Windsor Drive.

Details of the surface water drainage are shown on drawing 639-P106 ‘Drainage Strategy’
included in Appendix G. The proposed strategy will reduce flows significantly particularly
in the more extreme events.
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6.3. Flood Risk, Development Levels, and Flood Routes

The external levels of dwellings will generally be a minimum of 150mm below the floor
levels; levels and flood routes will be designed to direct surface water flows away from
the dwellings. Flood exceedance routes will be designed to direct flows safely through or
around the development to ensure that all properties are safe from flooding.

6.4. Proposed Strategy

Details of the outline surface water drainage strategy are shown on drawing 639-P106
‘Drainage Strategy’ included in Appendix G.

Discharge for the WEST area will be limited to existing 1.70Ha (Total Catchment) Qbar
Mean Annual Flood Flow of 2.2l/s (approx. 1:2.3 annual probability event) for events up
to 1:100 event with a 45% allowance for climate change and 6% allowance for Urban
Creep (see Section 3.9 for existing greenfield runoff rates). Flow will be restricted using a
Vortex Control device (Hydrobrake or similar) located downstream of the attenuation.
The discharge will be reduced to 30% less than the existing greenfield rates (see Section
6.5). The calculations include an Input Hydrograph (outlet to pond/basin) with an area of
0.60Ha to represent the undeveloped open space.

Discharge for the EAST area will be limited to existing 8.12Ha (Total Application
Catchment) Qbar Mean Annual Flood Flow of 13.51/s (approx. 1:2.3 annual probability
event) for events up to 1:100 event with a 45% allowance for climate change and 6%
allowance for Urban Creep (see Section 3.9 for existing greenfield runoff rates). Flow will
be restricted using a Vortex Control device (Hydrobrake or similar) located downstream
of the attenuation. The discharge will be reduced to 30% less than the existing greenfield
rates (see Section 6.5). The calculations include an Input Hydrograph (head of swale) with
an area of 3.58Ha to represent the undeveloped open space, and one of 14.66Ha
(downstream of the vortex control) to represent the higher ground to the south.

Betterment of at least 30% will be provided for discharges compared with existing
greenfield runoff rates for the 1:2, 1:30, and 1:100 events including allowance for climate
change and urban creep.

Attenuation will be provided primarily in a basin or pond as detailed in Section 7 below.
Surface water will discharge into the Basin or Pond, and Swale via precast concrete
headwalls that will be to adoptable standards. Guardrails will be provided on the
headwalls to reduce the risk of falls as will safety gratings to prevent unauthorised access.

Cutoff channels and Drains will be provided to intercept flows from the higher land to the
south and will discharge to the pond.

It is proposed that the surface water sewers will be adopted by Wessex Water or other
approved Water/Sewerage Undertaker (NAV) under a Section 104 Agreement.

The estimated total volume of attenuation required for events up to the 1:100 + 45%
allowance for climate change/urban creep is listed below. Impermeable areas are shown
on drawing 639-P105 along with assumed urban creep allowance.
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Preliminary Causeway Flow software calculations are included in Appendix |

WEST Area (1.70Ha)

Event Discharge Water Attenuation | Attenuation | Freeboard
(+CC+UC) (1/s) Level (m) | Depth (m) Volume (m)
(m3)
1:2 1.8 130.34 0.34 150 1.16
1:30+40%+6% 2.0 131.06 1.06 560 0.44
1:100+45%+6% 2.2 131.39 1.39 790 0.11

Existing Qbar for 1.7Ha WEST Catchment = 3.1l/s

EAST Area (18.12Ha) — Including Flow from Higher Land to the South (14.66Ha)

Event Discharge Water Attenuation | Attenuation | Freeboard
(+CC+UC) at Control | Level (m) Depth (m) Volume (m)
(I/s) (m3)
1:2 8.3 131.04 0.44 410 1.06
1:30+40%+6% 8.4 131.73 1.13 1220 0.37
1:100+45%+6% 13.5 132.10 1.5 1740* 0.00

Existing Qbar for 8.12Ha EAST Catchment = 13.5l/s

* A maximum of approx. 250m3 flooding from pond (1440 Minute Summer Event), flows
north to Coate Road and existing drainage ditches. A maximum of approx. 340m3 of
flooding occurs from the cutoff channel (480 Minute Summer Event). The volume of
flooding will be reduced at reserved matters stage using additional at source SuDS.

6.5. Betterment

In accordance with Wiltshire Council’s policy discharge rates for 1:2, 1:30 and 1:100-year
events provide at least a 30% betterment when compared to the equivalent existing

greenfield rates.

The Betterment between existing rates and proposed rates are shown below

WEST Area (1.70Ha) — Hydrobrake 2.1l/s @ 1.24m Head (65mm Diameter) *

Event Existing Greenfield Proposed Discharge Betterment
Rate (I/s) Rate (I/s)
1:2 2.7 1.8 30%
1:30 7.4 2.0 73%
1:100 9.4 2.2 77%

* Discharge would need to increase to approx. 5|/s for 100mm diameter
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EAST Area (8.12Ha) — Hydrobrake 8.31/s @ 1.225m Head (13mm Diameter), & overflow
orifice 0.069m diameter @ 131.80mAOD.

Event Existing Greenfield | Proposed Discharge Betterment
Rate (I/s) Rate (I/s)
1:2 11.9 8.3 30%
1:30 31.6 8.4 73%
1:100 41.8 135 68%

The proposed rates above all provide 30% betterment or more when compared with the
existing greenfield runoff rates. Betterment is significant more for the more extreme
events.

6.6. Additional SuDS features

The use of additional SuDS features can be used to improve water quality, to decelerate
the surface water and meet the requirements of the National SuDS standards

It is proposed that where practicable driveways and Rainwater Pipes could connect into
either a swale or rain gardens, although this would be limited by site gradients which are
very steep in places.

Permeable pavements are not currently proposed but could be used in private areas if
required and subject to gradients. The impermeable nature of the existing ground means
that any permeable paving would not infiltrate but instead connect into the proposed
drainage network.

Water Butts could also be used for garden irrigation.

The anticipated features would be confirmed during reserved matters.
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7. SuDS Details
7.1. Attenuation Pond Design

To provide treatment to the surface water run-off from the development and remove
pollutants prior to discharge to the downstream receiving drainage system the ponds will
have a permanent pool with a 0.9m depth of water.

The pond will have storage for surface water attenuation for events up to and including
the 1:100 event with a 45% climate change & 6% urban creep allowance. The higher land
to the south of the east area will connect downstream of the control chamber and will
not be attenuated in the pond.

The pond has been designed with bank slopes of 1 in 3 in accordance with The SuDS
Manual Ciria C753.

The pond will have a shallow zone (aquatic bench) along the edge of the permanent pool
to support wetland planting which will act as a biological filter and safety margin (3m
width with a slope of 1:20). The pond will provide ecology, amenity and biodiversity
benefits and will add to the aesthetics of the open space.

7.2. Detention Basin
The alternative to an attenuation pond is a detention basin.

A basin is used to attenuate surface water during rainfall events and has no permanent
water, i.e. is dry outside of rainfall events. An internal swale could be used as a low flow
channel.

The basin will have storage available for surface water attenuation for events up to and
including the 1:100 event with a 45% climate change & 6% urban creep allowance. As
with the pond the higher land to the south of the east area will connect downstream of
the control chamber and will not be attenuated in the basin.

The basin will be designed with bank slopes of 1 in 3 in accordance with The SuDS Manual
Ciria C753.

7.3. Landscaping

The landscaping and aquatic planting for the pond will be designed by the Landscape
Architect to provide a diversity of plant species to enhance visual interest and provide a
variety of wildlife habitats. Details of the planting will be agreed with the Local Planning
Authority and adopting body at the detailed engineering stage.

7.4. Pond or Basin Access

Access to the pond will be via the new development roads. A grassed maintenance strip
will be provided around the perimeter of the pond to allow routine maintenance
activities and inspections to be carried out.

7.5. Water Butts

Water butts collect surface water from House and Garage roofs to be used in gardens.
Once they reach capacity excess runoff will discharge to the drainage network. Water
butts could be used where appropriate in gardens but not where a Rainwater pipes
connection is not possible.
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7.6. Swales

These are shallow, flat bottomed, vegetated open channels designed to convey, treat and
sometimes attenuate surface water run-off. When incorporated into the site design, they
can enhance the natural landscape and provide aesthetic and biodiversity benefits. They
are often used to drain roads, paths, roofs, or dives/parking areas and can replace
conventional pipework as a means of conveying run-off. The use of adjacent filter strips
can also remove the need for kerbs and gullies.

Swales will typically be 500-600mm wide at the base, 300-600mm deep with side slopes
of 1:3. The minimum gradient is typically 1:200 with check dams provided where
gradients exceed 1:30.

Some examples of swales are shown below including a check dam. Filter medium could
also be placed underneath to allow rainwater pipe connections.

il ‘ 500mm=—600

v_?f’”ﬁ’ . mm mm
.3 &
B

%ﬁﬁ, -

TYPICAL UNLINED
SWALE

TYPICAL CHECK DAM
ELEVATION

The proposed conveyance wet swale/channel along the south side of Coate Road in the
east part of the site will be formed by widening and deepening the existing ditch. Bank
slopes will where possible be 1:3 however inn areas where there is sufficient width slopes
will be steeper or low retaining structures used. The channel has been modelled as 1.2m
wide, 1.5m deep with 1:2 side slopes.
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7.7. Rain Gardens

Rain Gardens are shallow landscaped depressions that use soil and vegetation to treat
pollutants and can reduce surface water runoff. They are also an attractive landscape
feature providing habitat and biodiversity. They are more informal than other forms of

bioretention.

Rain gardens will be fed by a small number of driveways, have an above ground overflow
and connect into the sewer network.

An example of a rain garden arrangement is shown below.

14 14
N ,I - A
(===

[
225mm intemal dia. Yard qully Dished Channsl
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7.8. Permeable Pavement

Permeable pavements allow surface water to infiltrate through the surface providing
treatment to surface water. As infiltration is not possible due to ground conditions then
surface water would need to be collected and connect into the sewer network via a fin
drainage / diffuser.

The pavement can be either block paved or a porous asphalt. C753 shows the potential
types of permeable pavement.
Porous asphalt/ Permeable Permeable Reinforced

porous concrete, laying course jointing material grass/gravel
resin bound gravel

U I R S

f—v-'—v—v—\r—v—

- = Eeh
! ! ! e ey 1 gectextile

| I | ] | | I I | -~ Porous/permaable

v v v ¥ v a7 v T R

*—— Parmaable foundation

(thickness determined
| I I —— 1 R Dy design)
h 4 W i 4 W i A h 4 b 4 i A | Impermeable flexible

membrane at formation

= Subgrade (and
subgrade improvement
layer if required)

7.9. Health and Safety

Fencing would isolate the pond and reduce its amenity benefit. Barrier planting and
landscaping will therefore be used to discourage public access to the open areas of water.

Safety signage and information boards can be provided around the perimeter to improve
awareness, discourage unauthorised access and to inform the public of the potential
danger, and the purpose and benefits of the pond.

Fencing or guarding will be provided around any structures such as headwalls where
there is a vertical drop of 600mm or more.

Full safety details will be considered prior to construction and will be agreed with the
Local Planning Authority and adopting body at the detailed design stage.
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The proposed development will include roads, hard standings, roofs and landscaped
areas. Run-off from roofs is unlikely to contain significant pollution. Run-off from roads
and hard standings will pick up fuel, oil, heavy metals, rubbish and other pollutants. Run-
off from landscaped areas could include pesticides and fertilisers.

Ciria C753, Chapter 26 provides guidance on Water Quality Management: Design
Methods. The SuDS pollution mitigation index should equal or exceed the pollution
hazard index. Tables 26.2 and 26.3 below provide details of the indices.

TABLE Pollution hazard indices for different land use classifications

26.2

26.3

Land use

Metals | Hydro-

Residential roofs

Very low

0.2 0.05

Other roofs (typically commercial/
industrial rocfs)

D3 is potential for D05
migtals to leach
from the roof)

0.2 (upto0.8
where there

Individual property driveways.
residential car parks, low traffic roads
(eg cul de sacs, homezones and
general access roads) and non-
residential car parking with infrequent
change (eg schools, offices) ie <300
traffic movements/day

0.5

0.4 0.4

Commercial yard and delivery areas,
non-residential car parking with
frequent change (eg hospitals, retad), all
roads except low traffic roads and trunk
roadsimotoraays’

Medmmm

07

D.& D7

Sites with heavy pollution (eg haulage
yards, bomry parks, highly frequented
lorry approaches to industrial estates,
waste sites), sites where chemicals and
fuels (other than domestic fuel oil) are
to be delivered. handled, stored, used
or manufactured; industrial sites; trunk
roads and motonaays’

High

0.8

0.8? D.e

Indicative SuDS mitigation indices for discharges to surface waters

Mitigation indices'

Type of SulS5 component TS5 Metals Hydrocarbons
Filter strip 04 D4 05

Fiiter drain D4 D4 04

Swale 0.5 D& 08
Bioretention system 0.4 D.B 08
Permeable pavement o7 0.6 07
Detention basin 0.5 DA 08

Pond* o o7 05
Wetand 0.8° 0.B 08
T These must demonstrate that they can address Ea.ch of the m@imwes to
e acceptable levels for frequent events up to approamately the 1 in 1 year return

peried event, for inflow concentrations relevant to the contributing drainage area.
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The table below summarizes the Indices for the proposed development. The mitigation
index for the pond can be seen to exceed the pollution index for all hazards.

Pollution & Mitigation Indices

(Rain Gardens /
Bioretention system)

Total Suspended Metals Hydrocarbons
Solids
Pollution Index 0.2 0.2 0.05
(Residential Roofs)
Pollution Index 0.5 0.4 0.4
(Driveways,
Residential Roads)
Mitigation Index 0.7 0.7 0.5
(Attenuation Pond)
Mitigation Index 0.5 0.6 0.6
(Swale)
Mitigation Index 0.8 0.8 0.8

Trapped gullies will also be used for Access Roads, Drives and Parking Areas which will
remove sediments and debris.
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9. Foul Drainage Strategy

9.1. Existing Sewers

There is an existing 150mm diameter Wessex Water Sewer in Harebell Way to the west of
the site, refer to Drawing 639-P106 ‘Drainage Strategy’ included in Appendix G. Wessex
Water has confirmed that a 150mm diameter connection to Manhole SU016277116 in

the junction of Harebell Way and Cowslip Close will be acceptable. Wessex Water

correspondence and mapping is included in Appendix F.
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9.2. Proposed Strategy

The proposed foul strategy is shown on drawing 639-P106 in Appendix G

The proposed development of 145 dwellings will drain by gravity to a new sewage
pumping station. Flows will then be pumped to a new gravity sewer (F13 to SU01627116)
connecting to the WW sewer in Harebell Way. Peak flows to the pumping station will be
6.71/s for 145 dwellings (6xDWF) and pumped flows to Harebell Way will be
approximately 3.4l/s (3xDWF).

The foul sewers for the proposed development will be adopted by Wessex Water or other
approved Water/Sewerage Undertaker under a Section 104 Agreement; private foul
drainage will be in accordance with Part H of the Building regulations approved
documents and will remain in private or management company ownership.
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Management & Maintenance

General

Land South of Coate Road, Devizes, Wiltshire
Robert Hitchins Ltd
Flood Risk Assessment & Drainage Strategy

The table below lists the proposed drainage and anticipated Maintenance / Management

responsibilities.

Drainage Feature

Management and Maintenance
Responsibility

Sewers (Foul & Surface Water).

Wessex Water or other approved
Water/Sewerage Undertaker.

Precast Concrete Headwalls

Regulated Adopting Body (for example
Wessex Water)

Attenuation Pond or Basin

Regulated Adopting Body (for example
Wessex Water) or a Private Management
Company with appropriate experience

Flow Control

Regulated Adopting Body (for example
Wessex Water) or a Private Management
Company with appropriate experience

Highway Drains and Gullies

Wiltshire Council Highways.

Drainage for buildings, drives, parking
areas, landscaping, etc. in private

The owners where in sole ownership, and
either shared responsibility or a Private

ownership Management Company for shared
features.
Swales Regulated Adopting Body or a Private

Management Company with appropriate
experience or the homeowners where in
sole ownership

Rain Gardens

The homeowners where in sole ownership
or Management Company with
appropriate experience

Permeable Pavement

The homeowners where in sole ownership
or Management Company with
appropriate experience

Water Butts

The homeowners where in sole ownership

The exact maintenance regime will be confirmed although it is likely it will be similar to

that recommended by the SUDS manual.
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TABLE Typical key SuD5 components operation and maintenance activities (for full specifications, see
321 Chapters 11-23)

el 8] sl |2 g
RHEHHHHHEHERHH
HHHEHHHHBEHIEHE:

Regular maintenance

Inspection | R B BN BE BN | | | | | B | u
Litter and debris removal | BN BN BN NEEEN BN BEEgN | | |

Grass cutting LEN AR B0 Bindl | oo = (m

Weed and invasive plant control Ooojojo m} O O|m
Shrulx management (inchuding pruning) o|ojOo|o o] O |0

Shoreline vegetation management wm(m|Od

Aguatic vegetation management m | m|O

Occasional maintenance

Sediment management’ | R BN | L BN BN BN NN | u
Vegetation replacement oojofo O (0O|m
Vacuum sweeping and brushing |

Remedial maintenance

Structure rehabilitation frepair Ooojo|(o|jo(o|jojo|o| o |jo(o
Infiliration surface reconditioning g(o|ofo o o (o

Kay

= will be raquirad

O may be required

Notas

1 Samment should be colastad and managed In pre-ireatmant Sysiems, UpStraam of the maln device.
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10.2. Pond
TABLE Operation and maintenance requirements for ponds and wetlands
231
Remowe litter and debris Monthly (or as required)
: Monthly (during growing
Cut th — publ
& grass — public areas e
Half yearly ing, before
Cut the meadow grass ; spring
nesting season, and auturnn)
Inspect marginal and bankside vegetation and remowe | Monthly (at start, then as
nuisance plants (for first 3 years) required)
Inspect inlets, outlets, banksides, structures, pipework Monthi
ete for evidence of blockage andior physical damage -
Inspect water body for signs of poor water quality Monthly (May — October)
Inspect silt accumulation rates in any forebay and
in main body of the pond and establish appropriate
removal frequencies; undertake contamination Half yearly
Regular mainten testing once some l.}uild-q: ha.s occurred, to inform
management and disposal options
Check any mechanical devices, eg penstocks Half yearly
Hand cut submerged and emergent aguatic plants (at
minimum of 0.1m abowe pond base; include max 25% | Annually
of pond surface)
Remowe 25% of bank vegetation from water's edge to Iy
a minimurn of 1m above water lewel
Tidy all dead growth (scrub clearance) before start of
growing season (Mote: tree maintenance is usually Annually
part of overall landscape management contract)
) Ewery 1-5 years, or as
Remowe sediment from any forebay. -
Remowe sediment and planting from one quadrant of Everv s or as required
the main body of ponds without sediment forebays. TY - YRrs, O as req
With effect -freatrment,
Oeccasional maintenance Hmﬁ:;mu:; is redul.l-fed h;il]“.: L= this will nnrﬁs:l_-quired
rarely, eg every 25-50 years
Repair erosion or other damage As required
Replant, where necessary As required
Remedial actions Aerate pond when signs of eufrophication are detected | As required
Realign rip-rap or repair other damage As required
Repair [ rehabilitate inlets, cutlets and overfiows. As required
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10.3. Basins

Land South of Coate Road, Devizes, Wiltshire

Robert Hitchins Ltd

Flood Risk Assessment & Drainage Strategy

TABLE Operation and maintenance requirements for detention basins

221

Regular maintenance

Remowe litter and debris

Manthly

Cut grass — for spillways and access routes

Monthly (during growing
season), of as required

Cut grass — meadow grass in and arcund basin

Half yearly (spring — before

nesting season, and autumn)

Manage other vegetation and remove nuisance plants

Monthly (at start, then as
required)

Inspect inlets, outlets and overflows for blockages,
and clear if reguired.

Monthly

Inspect banksides, structures, pipework et for
evidence of physical damage

Monthly

Inspect inlets and facility surface for silt accumulation.

Monthly (for first year), then

Occasional maintenance

Establish appropriate silt rermoval frequencies. annually or as required
Check any penstocks and other mechanical devices Annualy

Tidy all dead growth before start of growing season Annually

Remowe sediment from inlets, outlet and forebay Annually (or as required)
Manage wetland plants in outlet pool — where Annually (as set out in
provided Chapter 23)

Reseed areas of poor vegetation growth As required

Prune and trim any trees and remove cuttings

Ewery 2 years, or as required

Remowe sediment from inlets, outlets. forebay and

Ewery 5 years, oras
required (likely to be minimal

PHOENIX(DESIGN
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main basin when ired requirements where effective
- upsiream sowrce control is
provided)
Repair eresion or other damage by reseeding or e
re-turfing
Remedizl actions Realignment of rip-rap As required
Repairrehabilitation of mlets, cutlets and overfiows As required
Relevel uneven surfaces and reinstate design levels As required
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10.3. Swales

TAELE Operation and maintenance requirements for swales

171
Remove litter and debris Monthly, or as required
Cut grass — to retain grass height within Monthly (during growing season).
specified design range or as required

Manage other vegetation and remove

Manthly at start. the ired
nuisance plants onthly at start, then as requirs

Inspect inlets, outlets and overflows for

Month
blockages. and clear if required onihly

Reguiarm nance Inspect nfiltration surfaces for ponding,

compaction, sit accumulation, record areas Monthly. or when required
where water is ponding for > 48 hours

Monthly for @ months, quarterly for

I t tati
e 2 years, then half yearly

Inspect inlets and facility surface for silt
accumulation, establish appropriate silt Half yearly
removal frequencies

As required or if bare soil is
exposed over 10% or more of the
swale treatment area

Ressed areas of poor vegetation growth, alter
plant types to better suit conditions, if required

Dcecasional maintenance

Repar erosion or other damage by re-turfing or

A ired
resesding = requl

Relevel uneven surfaces and reinstate design

As required
levels

Scarify and spike topscil layer to improve
Remedial actions mfiliration performance, break up silt deposits As required
and prewent compaction of the soil surface

Remove buld-up of sediment on upstream

gravel trench, flow spreader or at top of filter strip Il e
Remove and dispose of oils or petrol residues .
using safe standard practices As required
Rev. A
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10.4. Rain Gardens

TAELE Operation and maintenance requiremenis for bioretention systems
18.3

Inspect mfilration surfaces for siting and pending. record
de-watering time of the facility and assess standing

mulch, scarifying surface of medium and replacing mulch

water levels in underdrain (if appropriate) to determine if Quarterly
maintenance is necessary
Regular inspections Check operation of underdrains by inspection of flows after e
rain
A lants for di infection, rowth, i T
sse.ss p rdisease i on, poor g invasive T
species ete and replace as necessary
Inspect mlets and outlets for blockage Quarterly
Quarterly {or more
Remove litter and surface debris and weeds frequently for tidiness
or aesthetic reasons)
Regularm nanee Replace any plants, to maintain planting density As required
R sedi t, itter and debris build-up fr d ;
i emove sedimen and debris build-up from aroun T
mlets or from forebays
Infill arr.y hl:.lh‘_'s nr.s.cuur in the filter medium. improve erosion e
protection if required
Dccasional maintenance
Repair minor accumulations. of sit by raking away surface As required

Remedial actions Remove and replace filter medium and vegetation above

As required but likely
to be = 20 years

10.5. Water Butts

TABLE Operation and maintenance requirements for RWH systems
11.6

Inspection of the tank for debris and sediment buid-

A nd followsi
up, inletsfoutlets/withdrawal devices, overflow areas, nnually (a g
poor performance)
Regular maintenance pumps, filters
Cleaning of tank, inlets, outlets, gutters, withdrawal Annually (and following

devices and roof drain filters of sits and other debris poor performance)

Deecasional maintenance Cleaning and/or replacement of any filters

Three monthly (or as
required)

Repar of overflow erosion damage or damage to tank As required

Remedial actions

Pump repairs As required

PHOENIX(DESIGN
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Permeable Pavement

Land South of Coate Road, Devizes, Wiltshire

Robert Hitchins Ltd

Flood Risk Assessment & Drainage Strategy

TABLE Operation and maintenance requirements for pervious pavements

2015

Regular maintenance

Brushing and wacuuming {standard
cosmetic sweep owver whaole surface)

Once a year, after autumn leaf fall, or
reduced frequency as required, based on
site-specific observations of clogging or
manufacturer's recommendations — pay
particular attention to areas where water
runs onto pervious surface from adjacent
impermeable areas as this area is most
likely to collect the most sediment

Decasional maintenance

Stabilise and mow contributing and
adjacent areas

As required

Removal of weeds or management using

glyphospate applied directly into the weeds
by an applicator rather than spraying

As required — once per year on less
frequently used pavements

Remedial Actions

Remediate any landscaping which,
through vegetation maintenance or soil
slip, has been raised to within 50 mm of
the level of the paving

As required

Remedial work to any depressions,
rutting and cracked or broken blocks
considered detrimental to the structural
performance or a hazard to users, and
replace lost jointing material

As required

Rehabilitation of surface and upper
substructure by remedial sweeping

Ewery 10 to 15 years or as required (if
infiltration perfermance is reduced due to

significant clogging)

Monitoring

Initial inspection

Monthly for three months after installation

Inspect for evidence of poor operation
andfor weed growth — if required, take
remedial action

Three-monthly, 43 h after large storms in
first six months

Inspect st accumulation rates and
establish appropriate brushing frequencies

Annually

Maonitor mspection chambers

Annually

Management & Maintenance Plan

A management and Maintenance Plan will be produced for agreement with the LPA at
reserved matter stage identifying ownership and maintenance responsibilities for the
drainage system to ensure that it will be maintained and will operate effectively for the

lifetime of the development.
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11. Conclusions

11.1. Flood Risk

This site-specific FRA has been produced in accordance with the requirements of the
NPPF, Planning Practice Guidance (PPG), and EA advice notes, and demonstrates that the
proposed development will be safe from flood risk and that it will not increase flood risk
elsewhere.

The site is in Flood Zone 1 with a low flood risk (less than 1:1,000 or 0.1% annual
probability of flooding from rivers).

The proposed residential development is classified as ‘More Vulnerable’ and is in Flood
Zone 1; the proposed residential development is suitable in this zone and the NPPF
Sequential and Exception Tests are not required.

Development levels will be designed to route surface water flows away from dwellings to
protect them from flooding.

Flood risk from fluvial, pluvial, sewers, surface water, groundwater and artificial sources
have been assessed, and it has been demonstrated that the proposed development will
not be at risk from flooding from all sources now and in the future.

11.2. Surface Water Drainage

Details of the proposed Outline Drainage Strategy are shown on Drawing 639-P106 in
Appendix G.

Surface water from the western part of the development will discharge into the highway
drain in Windsor Drive with the discharge limited to Qbar for events up to and including
the 1:100 + 45% climate change/urban creep allowance event with a minimum 30%
betterment provided compared with existing greenfield rates. This will ensure that flood
risk is not increased in the receiving drainage systems downstream of the development
for the lifetime of the development.

Surface water from the eastern part of the development will discharge into the drainage
ditch system along Coate Road with the discharge limited to Qbar for events up to and
including the 1:100 + 45% climate change/urban creep allowance event with a minimum
30% betterment provided compared with existing greenfield rates. This will ensure that
flood risk is not increased in the receiving drainage systems downstream of the
development for the lifetime of the development.

Attenuation will be provided in a basins/ponds, and swale with sewers discharging
directly via precast concrete headwalls. The ponds will have a 0.9m deep permanent pool
to provide treatment to the surface water run-off from the development. Bank slopes will
be 1 in 3 in accordance with The SuDS Manual Ciria C753.

Flood routes will be provided for exceedance events, or for local failure of the drainage
system (blockage, damage, etc.), and will ensure that flood flows are directed safely
through or around the development to the downstream drainage system and
watercourse. Details of flood exceedance routes will be provided with the reserved
matters application.
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Cutoff channels and Drains will be provided to intercept flows from the higher land to the
south and will discharge to the ponds.

The use of SuDS will remove pollution from surface water run-off and improve water
quality with additional SuDS features provided where practicable.

11.3. Foul Drainage

The foul flows from the site will connect to the existing sewage network in Harebell Way
to the west of the site as confirmed by Wessex Water; full details of the connection will
be agreed with Wessex Water. Due to the topography of the site foul flows from the 145
dwellings will need to be pumped. Details of the proposed Outline Drainage Strategy are
shown on Drawing 639-P106 in Appendix G.

The foul sewers will be adopted by Wessex Water or other approved Water/Sewerage
Undertaker to ensure that they will be maintained for the lifetime of the development.

11.4. Summary

The Flood Risk Assessment and Drainage Strategy demonstrate that the proposed
development meets with all the national and local policy requirements and satisfies all
the criteria of the Planning Authority, Lead Local Flood Authority, and Environment
Agency.

The Flood Risk Assessment concludes that the site can be safely developed without flood
risk and without increasing flood risk elsewhere using an appropriately designed and
maintained Sustainable Drainage System.
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Appendix A

Locations Plan & Indicative Masterplan
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Appendix B
Topographical Survey, Elevations, & Slopes
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