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Executive summary   

This Level 1 Strategic Flood Risk Assessment (SFRA) is a n update to the previous 

SFRA, completed in 20 14 , using up - to -date flood risk information together with the 

most -current flood risk and planning policy available from the National Planning Policy 
Framework 1 (NPPF) (2021) and Flood Risk and Coastal Change Planning Practice 

Guidance 2 (FRCC-PPG). 

The Level 1 SFRA is focused on collecting readily available flood risk information from 

a number of stakeholders, the aim being to help identify the number and spatial  

distribution of flood risk sources present throughout the Cotswold District  Councilôs 

Local Plan area to inform the application of the Sequential Test.  

Cotswold District  Council ( CDC) requires this Level 1 SFRA to initiate the sequential 

risk -based approa ch to the allocation of land for development and to identify whether 

application of the Exception Test is likely to be necessary.  This will help to inform and 

provide the evidence base for the update to the Local Plan . 

The LPA provided its latest assessed  sites data and information.  An assessment of 

flood risk has been undertaken on all sites provided to assist the LPA in its decision -

making process for sites to support the Local Plan . 

A number of CDCôs allocation sites are shown to be at varying risk from fluvial  and  

surface water.  Development consideration assessments for all assessed sites are 

summarised through a number of strategic recommendations within this report and 

the development sites assessment spreadsheet in Appendix C.  The strategic 

recomm endations broadly entail the following:  

¶ Strategic Recommendation A ï consider withdrawal due to functional 

floodplain unless functional floodplain can be included in site design or the 

site boundary can be redrawn to remove function floodplain from the 

bou ndary;  

¶ Strategic Recommendation B ï Exception Test required if site passes 

Sequential Test ;  

¶ Strategic Recommendation C ï site to progress to FRA stage or carry out 

Level 2 SFRA to confirm climate change risks ; and  

¶ Strategic Recommendation D ï development could be allocated on flood 

risk grounds based on the evidence of this Level 1 SFRA; LPA to make 

decision on allocation.  

A total of 103  sites were screened against the latest available flood risk information.  The 

majority of the sites were residential at 75.  A further 15 sites were residential combined with 

either employment, retail or education. There were 8 sites designated for mixed use, 3 

employment sites and 1 education site. There was 1 site allocated for recreation and 

environmental improvements.  

St rategic Recommendation A  applies to 17 sites. Strategic Recommendation  B do es not apply 

to any development sites assessed .  There are 74  sites to which Strategic Recommendation 

C applies; of these sites, 69  are 100% within Flood Zone 1, meaning surface wat er risk is 

what chiefly needs to be mitigated at these sites; though fluvial risk should still be checked 

ððððððððððððððððððððððððððððððððððððððððððð

ð 

1 https://www.gov.uk/government/publications/national -planning -policy - framework -- 2 

2 https://www.gov.uk/guidance/flood - risk -and -coastal - change  
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in more detail.  For these sites, the developer should consider the site layout with a view to 

removing the developable area from the flood zone that is obstructing development i.e. the 

high and medium risk surface water flood risk zones.  If this is not possible then the 

alternative would be to investigate the incorporation of onsite storage of water into the site 

design through appropriate SuDS.  4 sites are partially within Flood Zone 2 and therefore a  

FRA will be required to confirm the risk.  1 site has 72% of its area within Flood Zone 3b, 

however, the site is proposed for órecreation and environmental improvementsô so it is 

assumed the site will b e water compatible and Flood Zone 3b will be included within the site 

design as open greenspace designed to flood . This site ha s therefore been assigned to 

Strategic Recommendation C for a FRA to confirm the risk can be appropriately mitigated.  

Strategic R ecommendation D applies to 1 2 sites with all of these being less than 1 hectare 

and at very low risk of surface water flooding.  

See Appendix C for a full breakdown of the risk at each site and Appendix E which discusses 

the identified risks.   

SFRA Recomm endations  

The main planning policy and flood risk recommendations to come out of this SFRA 

are outlined briefly below and are based on the fundamentals of the National Planning 

Policy Framework and the Flood Risk and Coastal Change Planning Practice Guidan ce.  

Section 8.2  of this report provides further details.  

SFRA recommendation:  

¶ No development within the functional floodplain, unless development is 

water compatible;  

¶ Surface water flood risk should be considered with equal importance as 

fluvial/tidal risk;  

¶ The sequential approach must be followed in terms of site allocation and 

site layout;  

¶ Ensure site -specific Flood Risk Assessments are carried out to a suitable 

standard, where required, with full consultation required with the 

LPA/LLFA, the EA, Thames  Water , Severn Trent and Wessex Water ;  

¶ Appropriate investigation and use of SuDS;  

¶ Natural F lood Management techniques must be considered for mitigation;  

¶ Phasing of development must be carried out to avoid possible cumulative 

impacts; and  

¶ Planning permission for at risk sites can only be granted by the LPA 

following a site -specific FRA.  

Included within this Level 1 SFRA, along with this main report, are:  

¶ Discussion of relevant Planning Framework and Flood Risk Polic ies ï 

Appendix A;  

¶ Detailed interactive GeoPDF maps showing all available flood risk 

information together with the assessed sites ï App endix B;  

¶ Development site assessment spreadsheet detailing the risk to each site 

with recommendations on development ï Appendix C;  

¶ A note on the delineation of the functional floodplain following discussion 

and agreement between CDC and the EA ï Appendix D ;  

¶ Discussion of the strategic recommendations  outlined in the site 

assessment spreadsheet ï Appendix E;  

¶ Key settlement summaries  ï Appendix F;  
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¶ Discussion of existing flood risk issues in neighbouring authorities ï 

Appendix G;  

¶ Cumulative Impact Assessment m ethodology ï Appendix H; and  

¶ Discussion of historical flood events within CDC; Appendix I.  

 

  



 

2021s1178 Cotswold L1 SFRA Draft v3.0  v 

 

Contents   

1  Introduction  1  

1.1  Background  1 
1.2  Strategic Flood Risk Assessment  1 
1.3  Cotswold Level 1 SFRA  2 
1.4  Objectives  2 
1.5  Consultation  3 
1.6  SFRA Future Proofing  4 
2  Study area  5  

2.1  Topography  7 
2.2  Main rivers  7 
2.3  Ordinary watercourses  8 
3  Understanding flood risk  9  

3.1  Sources of flooding  9 
3.2  Likelihood and consequence  10  
3. 2.1  Likelihood  11  
3.2.2  Consequence  11  
3.3  Risk  12  
3.3.1  Actual risk  12  
3.3.2  Residual risk  12  
4  The planning framework and flood risk policy  13  

5  Understanding flood risk in Cotswold District  14  

5.1  Flood risk datasets  14  
5.2  Fluvial flooding  14  
5.2.1  EA Flood Map for Planning (Rivers and Sea)  15  
5.2.2  Functional floodplain (Flood Zone 3b)  15  
5.2.3  EA Risk of Flooding from Rivers and the Sea map  16  
5.3  Surface water flooding  17  
5.3.1  Pluvial flooding  17  
5.3.2  Sewe r flooding  18  
5.3.3  Areas with Critical Drainage Problems  18  
5.3.4  Locally agreed surface water information  18  
5.4  Groundwater flooding  19  
5.5  Cana l and reservoir flood risk  21  
5.5.1  Canals  21  
5.5.2  Reservoirs  21  
5.5.3  Reservoir Flood Map (RFM)  22  
5.6  Historic flooding  23  
5.6.1  Histor ic surface water flooding  25  
5.6.2  Historic groundwater flooding  25  
5.6.3  EA Historic Flood Map (HFM)  25  
5.7  Flood risk management  25  
5.7.1  EA inspected assets (Spatial Flood Defences)  25  
5.7.2  GCC assets and future Flood Risk Management schemes  27  
5.7.3  Water company assets  28  
5.7.4  Natural Flood Management/Working with Natural Processes  28  
5.7.5  EA flood risk management activities and Flood and Coastal Erosion Ri sk 

Management (FCERM) research and development  32  
6  Development and flood risk  33  

6.1  Introduction  33  



 

2021s1178 Cotswold L1 SFRA Draft v3.0  vi  

 

6.2  Settlement s ummaries  33  
6.3  The Sequential Approach  34  
6.4  Local Plan Sequential and Exception Tests  35  
6.5  Sustainability Appraisal (SA) and flood risk  37  
6.5.1  Cumulative impacts  38  
6.5.2  Hydrological linkages and cross boundary issues  39  
6.5.3  Cumulative impact of development and strategic solutions  40  
6.5.4  Safeguarding land for flood storage  54  
6.5.5  Phasing of development  55  
6.6  Guidance for developers  55  
6.7  Planning for climate change (NPPF)  59  
6.7.1  EA climate change allowances  59  
6.7.2  Climate change data in Cotswold district  61  
6.8  Sustainabl e drainage systems (SuDS)  61  
6.8.1  SuDS and the NPPF, 2021  62  
6.8.2  SuDS hierarchy  63  
6.8.3  Overland flow paths  64  
6.9  Property Flood Resilience (PFR)  65  
6.9.1  Definitions  65  
6.9.2  Property mitigation surveys  66  
7  Emergency Planning  67  

7.1  Civil Contingencies Act  67  
7.1.1  Gloucestershire Local Resilience Forum (GLRF)  68  
7.1.2  Community Risk Register  68  
7.1.3  Community Emergency Plan  68  
7.1.4  Local flood plans  69  
7.2  Flood warning and evacuation plans  69  
7.2.1  What should the plan include?  70  
7.2.2  EA Flood Warning Areas (FWA) and flood awareness  71  
8  Conclusions and recommendations  72  

8.1  Conclusions  72  
8.1.1  Summary of r isk  72  
8.2  Planning policy and flood risk recommendations  72  
8.2.1  Recommendations for further work  77  
8.2.2  Level 2 SFRA  81  

 

 

 

 

 

 

 

 

 

 

  



 

2021s1178 Cotswold L1 SFRA Draft v3.0  vii  

 

Appendices  

A Planning Framework and Flood Risk Policy  

B  SFRA maps  

C Development site assessment spreadsheet  

D Functional  floodplain delineation  

E Strategic Recommendations of the proposed sites  

F Key settlement summaries  

G Flood risk issues in neighbouring authorities  

H  Cumulative Impact Assessment methodology  

I  Historical flood information   

  



 

2021s1178 Cotswold L1 SFRA Draft v3.0  vii

i 

 

List of Figures   

Figure 2 -1: Cotswold Distri ct and neighbouring authorities  6 
Figure 3 -1: Flooding from all sources  10  
Figure 3 -2: Source -Pathway -Receptor Model  10  
Figure 4 -1: Key documents and strategic planning links with flood risk  13  
Figure 5 -1: Risk of Flooding from Reservoirs in the CDC area  23  
Figure 5 -2: CDC, GCC and water  company historic flood incidents  24  
Figure 6 -1: Flood risk management hierarchy  34  
Figure 6 -2: Local Plan sequential approach to site allocation  36  
Figure 6 -3: Hydrological linkages for catchments in and around the Cotswold district  40  
Figure 6 -4:  Cross boundary catchments that drain out of the district into 

neighbouring Local Authorities  44  
Figure 6 -6: Map of the results of the CI A for each of the catchments  52  
Figure 6 -7: Development management Sequential Test process  57  
Figure 6 -8: SuDS management train principle  64  
 

List of Tables   

Table 3 -1: NPPF flood zones  11  
Table 5 -1: Flood source and key datasets  14  
Table 5 -2: Groundwater flood hazard classification o f JBA groundwater map  20  
Table 5 -3: Canal flooding  21  
Table 5 -4: EA flood defence condition assessment grades  26  
Table 5 -5: Major flood defences within the CDC b oundary  26  
Table 5 -6: Notable culvert features within CDC  28  
Table 5 -7: WwNP me asures and data  30  
Table 6 -1: Settlements assessed by the SFRA  33  
Table 6 -2: Highest ranked catchments  50  
Table 6 -3: Development types and application of Sequential and Exception Tests for 

developers  56  
Table 6 -4: Recommended peak rive r flow allowances for the management catchments 

covering the Cotswold district  60  
Table 6 -5: Peak rainfall intensity allowances in s mall and urban catchments for 

England  61  
Table 7 -1: Flood warning and evacuation plans  71  
Table 8 -1: Plans and assessments beneficial to developing the flood risk evidence 

base  81  
 

  

file:///N:/2021/Projects/2021s1178%20-%20Cotswold%20District%20Council%20-%20Cotswold%20SFRA%20Update/1_WIP/Z/Documentation/2021s1178%20Cotswold%20L1%20SFRA%20Draft%20v2.0.docx%23_Toc97196597
file:///N:/2021/Projects/2021s1178%20-%20Cotswold%20District%20Council%20-%20Cotswold%20SFRA%20Update/1_WIP/Z/Documentation/2021s1178%20Cotswold%20L1%20SFRA%20Draft%20v2.0.docx%23_Toc97196603
file:///N:/2021/Projects/2021s1178%20-%20Cotswold%20District%20Council%20-%20Cotswold%20SFRA%20Update/1_WIP/Z/Documentation/2021s1178%20Cotswold%20L1%20SFRA%20Draft%20v2.0.docx%23_Toc97196606
file:///N:/2021/Projects/2021s1178%20-%20Cotswold%20District%20Council%20-%20Cotswold%20SFRA%20Update/1_WIP/Z/Documentation/2021s1178%20Cotswold%20L1%20SFRA%20Draft%20v2.0.docx%23_Toc97196606
file:///N:/2021/Projects/2021s1178%20-%20Cotswold%20District%20Council%20-%20Cotswold%20SFRA%20Update/1_WIP/Z/Documentation/2021s1178%20Cotswold%20L1%20SFRA%20Draft%20v2.0.docx%23_Toc97196607
file:///N:/2021/Projects/2021s1178%20-%20Cotswold%20District%20Council%20-%20Cotswold%20SFRA%20Update/1_WIP/Z/Documentation/2021s1178%20Cotswold%20L1%20SFRA%20Draft%20v2.0.docx%23_Toc97196614
file:///N:/2021/Projects/2021s1178%20-%20Cotswold%20District%20Council%20-%20Cotswold%20SFRA%20Update/1_WIP/Z/Documentation/2021s1178%20Cotswold%20L1%20SFRA%20Draft%20v2.0.docx%23_Toc97196617


 

2021s1178 Cotswold L1 SFRA Draft v3.0  ix  

 

Abbreviations   

ABD Area Benefitting from Defences  

 Those areas which benefit from formal flood defences in the event of 

flooding from rivers with a 1% chance in any given year or from the 

sea with a 0.5% chance in any given year .  If the defences were not 

there, these areas would be flooded  

AEP Annual Exceedance Probability  

 The probability of a flood event occurring in any one year  

CC Climate Change  

 Long term change in global climate  

CDC Cotswold District  Council  

 Local authority for the Cotswold District  

CFMP Catchment Flood Management Plan  

 Considers all types of inland flooding from rivers, surface water, 

groundwater and tidal together with land management  

DLUHC Department for Levelling Up, Housing and Communities  

 Role is to create great places to live and work, and to give more power 

to local people to shape what happens in their area  

DPD Development Plan Document  

 Documents that make up the Local Plan and form part of the statutory 

development plan for the areas.  DP Ds must include the Local Plan and 

adopted Policies Map.  All DPDs are subject to public consultation and 

independent examination  

EA Environment Agency  

 Helps to protect and improve the environment in England including 

climate change adaptation and reducin g its impacts, including flooding, 

drought, sea level rise and coastal erosion whilst improving the quality 

of water, land and air by tackling pollution  

FAS Flood Alleviation Scheme  

 Works designed to provide protection from flooding  

FCERMGiA Flood and Coa stal Erosion Risk Management Grant in Aid  

 Central government funding to flood risk management authorities to 

pay for a range of activities including schemes that help reduce the 

risk of flooding and coastal erosion  

FRA Flood Risk  Assessment  

 Detailed asse ssment of flood risk and mitigation to be provided as part 

of a planning application  

FRM Flood Risk Management  

 The introduction of mitigation measures (or options) to reduce the risk 

posed to property and life as a result of flooding.  It is not just the 

application of physical flood defence measures  

FRMP Flood Risk Management Plan  

 Include measures for the prevention and mitigation of floods  

FSA Flood Storage Area  

 Area designed to store water in a flood and release it later when flood 

waters have subside d 

FWMA Flood and Water Management Act  
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 UK Act of Parliament relating to the management of risk from flooding 

and coastal erosion.  The Act aims to reduce the flood risk associated 

with extreme weather, compounded by climate change  

GCC Gloucestershire Count y Council  

 Lead Local Flood Authority for Cotswold District  

HFM Historic Flood Map  

 National map produced by the Environment Agency showing historical 

flood extents  

LDS Local Development Scheme  

 Sets out the Councilôs work programme in relation to the main 

planning policy documents  

LFRMS Local Flood Risk Management Strategy  

 Must be produced by each LLFA in England and Wales to assess local 

flood risk, set out objectives for managing local flood risk, and list 

costs and benefits of m easures proposed to meet these objectives, 

and how the measures will be paid for  

LIDAR  Light Detection and Ranging  

 An airborne laser mapping technique producing precise elevation data  

LLFA Lead Local Flood Authority  

 Leads in managing local flood risk such as from surface water, 

groundwater and ordinary watercourses.  Usually made up of county 

councils or unitary authorities  

LPA Local Planning Authority  

 Planning department of a local council  

NFM Natural Flood Manageme nt  

 Use of natural processes to reduce the risk of flooding and coastal 

erosion  

NPPF National Planning Policy Framework  

 Sets out the Governmentôs planning policies for England and how 

these are expected to be applied at a local level  

PFR Property Flood Re silience  

 Property level protection measure to help reduce flood risk  

PFRA Preliminary Flood Risk Assessment  

 Carried out by the Environment Agency and Lead Local Flood 

Authorities to assess previous flood incidents and flood that could 

occur in future  

RBD River Basin District  

 Area of land from which all the water flows into a particular river  

RBMP River Basin Management Plan  

 Set out how organisations, stakeholders and communities will work 

together to improve the water environment  

RoFSW Risk of Flooding from Surface Water  

 National scale surface water flood risk dataset  

RMA Risk Management Authority  

 Authorities that work in partnership with other authorities to actively 

manage and reduce the risk of flooding  

SA Sustainability Appraisal  
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 Predicts and assesses the economic, environmental and social effects 

likely to arise from DPDs and SPDs, enabling each document to be 

tested and refined, ensuring that it contributes towards sustainable 

development  

SFRA Strategic Flood Risk  Assessment  

 Non -statutory requirement of local planning authorities to strategically 

consider flood risk when planning for new development in the Local 

Plan 

SLR Sea Level Rise  

 A result of climate change  

SoP Standard of Protection  

 The return period of a flood event agai nst which a flood defence should 

be effective  

SPD Supplementary Planning Document  

 Support DPDs in that they may cover a range of issues, both thematic 

and site specific.  Examples of SPD may be design guidance or 

development briefs.  SPD may expand policy  or provide further detail 

to policies in a DPD.  They will not be subject to independent 

examination  

SuDS  Sustainable Drainage Systems  

 Drainage systems designed to mimic natural water management 

processes  

SWMP Surface Water Management Plan  

 Non -statutory  plans used to look at existing surface water flood risk 

issues and to inform planning decisions for new development  

WFD Water Framework Directive  

 EU Directive for river basin management planning to help protect and 

improve the ecological health of river s, lakes, estuaries and coastal 

and groundwaters  

WwNP Working with Natural Processes   

Use of natural processes to reduce the risk of flooding and coastal 

erosion  
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1  Introduction  

1.1  Background  

Cotswold District Council (CDC) com missioned JBA Consulting to prepare a comprehensive 

update to the Cotswold District Council Level 1 Strategic Flood Risk Assessment (SFRA), 

published  July 20 08 .  CDC requires this update to bring the SFRA fully in line with the latest 

Government planning p olicy, Environment Agency (EA) guidance and flood risk information.  

In June 2020 CDC agreed to undertake a partial update for the Local Plan.  The update 

focuses only on issues that need modification within the plan period (to 2031) and does not 

invite consultation and examination on matters beyond the plan period.  

A new project timet able was agreed by Cabinet in May 2021 and is set out in the Local 

Development Scheme (LDS).  The LDS sets out the Councilôs work programme in relation to 

the main planning policy documents over the period 2021 -2024.  These documents include 

the Local Plan  (the Development Plan for the area) and associated documents, such as 

Supplementary Planning Documents (SPDs).  This SFRA update will inform the Regulation 

18 part of the Local Plan update.  

1.2  Strategic Flood Risk Assessment  

All local planning authorities  (LPAs) should produce a Level 1 SFRA to help various parties 

consider flood risk when making planning decisions regarding development and flood risk 

management.  A Level 2 SFRA may also be required depending on whether the authority 

has plans for developmen t in flood risk areas, as identified in the Level 1 SFRA.   

The purpose of a SFRA is to highlight areas that may flood, accounting for known sources 

of flooding and the likely impacts of climate change.  This enables the LPA to prepare 

policies for flood r isk management in areas of flood risk and to allocate development 

appropriately and sustainably.    

The SFRA should inform the Sustainability Appraisal of the Local Plan and should provide 

the basis to apply the Sequential Test and, if required, the Exception Test.  

The EAôs SFRA guidance for LPAs states:  

ñYour SFRA will help your planning authority make decisions about: 

¶ your local plan or spatial development strategy  

¶ individual planning applications  

¶ how to adapt to climate change  

¶ future flood manageme nt  

¶ emergency planning (the resources needed to make development safe)  

You also need it to help you:  

¶ carry out the sequential test for the local plan or spatial development strategy, 

and individual planning applications  

¶ do the exception test, when youôre proposing to allocate land for development in 

flood risk areas  

¶ establish if a development can be made safe without increasing flood risk 

elsewhere  

¶ decide when a flood risk assessment will be needed for individual planning 

applications  

¶ identify if proposed de velopment is in functional floodplain  

¶ do the sustainability appraisal of the local plan or spatial development strategy.ò 
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1.3  Cotswold Level 1 SFRA  

The Cotswold Level 1  SFRA has been carried out in accordance with Governmentôs latest 
development planning guida nce including the National Planning Policy Framework 3 (NPPF), 

first published March 2012 and last updated July 2021, and the accompanying flood risk 

and planning practice guidance, the Flood Risk and Coastal Change Planning Practice 
Guidance 4 (FRCC-PPG), f irst published 2014 and last updated August 2021.  The latest 

SFRA guidance has also been considered, including óHow to prepare a strategic flood risk 
assessment 5ô guidance, September 2020, and the óStrategic flood risk assessments a Good 

Practice Guide 6ô guidance, December  2021.   

This SFRA makes use of the most up - to -date flood risk datasets, available at the time of 

submission, to assess the extent of risk, at a strategic level, to potential development sites 

identified by CDC which acts as the LPA.  Glo ucestershire County Council (GCC) acts as the 

Lead Local Flood Authority (LLFA) covering the Cotswold District.   

The SFRA Appendix contains interactive GeoPDF maps (Appendix B) showing the  existing 

and  potential development sites overlaid with the latest,  readily available, gathered flood 

risk information along with a Development Site Assessment spreadsheet (Appendix C) 

indicating the level of flood risk to each site following a strategic assessment of risk.  Each 

site is assigned a strategic recommendatio n, discussed in Section 6.6 .  This information 

allows the LPA to identify the strategic development options that may be applicable to each 

site and to inform on the a pplication of the Sequential Test.  

1.4  Objectives  

The key objectives of this Level 1 SFRA, in line with the NPPF, FRCC -PPG, EA SFRA 

guidance and as specified by CDC, are to:  

¶ Determine the variations in risk from all sources of flooding including:  

-  Fluvial from main rivers and ordinary watercourses (Flood Map for Planning 

and functional floodplain), surface water (pluvial and sewer), groundwater, 

residual risk from reservoirs and canals (see Section  5),  

-  Long - term fluvial risk based on the EA's latest available modelled climate 

change outputs.  Where available EA modelling is not based on the most up 

to date EA allowances for peak river flows, a precautionary approach i s taken 

to estimating long term risk from climate change (see Section  6.7 ),   

-  Historic flood events from available sources (see Section  5.6 ),  

¶ Determine the risks to and from neighbouring authorities in the same flood 

catchments i.e., West Oxfordshire, Swindon and Wiltshire.  Review locations 

where additional development may signif icantly increase flood risk elsewhere 

(cumulative impacts) and where development pressures may require the 

ðððððððððððððððððððððððððððððððððððððððððððð 

3 National Planning Policy Framework ;  Ministry of Housing, Communities & Local Government, 2021  

4 Flood Risk and Coastal Change Planning Practice Guidance; Ministry of Housing, Communities & Local G overnment, 2021  

5 How to Prepare a Strategic Flood Risk Assessment, Defra and Environment Agency, 2020   

6 St rategic flood risk assessments  A GOOD PRACTICE GUIDE , Report produced using Environment Agency research on óusing flood risk 

information in spatial planningô (2019-2020) , 2021  

https://www.gov.uk/guidance/local-planning-authorities-strategic-flood-risk-assessment#level-2-strategic-flood-risk-assessment
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Exception Test to be applied (i.e . where a Level 2 assessment is required),  (see 

Section  6.5 ),  

¶ Assess existing and future flood risk management, including defence 

infrastructure, defence types, Standards of Protection, condition as per T98 

specifications, Areas Benefitting from Defences and associated residual ris k (see 

Section 5.7 ),  

¶ Discuss opportunities to reduce flood risk to existing communities , infrastructure  

and developments through better management of surface water, provision for 

conveyance, storage of floodwater through appropriate Sustainable Drainage 

Systems (SuDS).  Also, through natural flood management and the use of green 

infrastructure and open spac e for flood storage and amenity use through 

blue/green corridors  (see Section s 5.7  and 6.8 ) ,  

¶ Screen existing allocations  and potential development sites against flood risk 

data to enable  application of the Sequential Test as part of the Level 1 SFRA 

and, where necessary, the Exception Test, through a Level 2 SFRA, when 

determining potential land use allocations  (see Section  6 and Appendices C and 

E) ,  

¶ Identify the requirements for site -specific flood risk assessments in targeted 

locations, including those at risk from sources other than rivers (see Section 6),  

¶ Recommend possible flood mitigation solutions that may be integrated into site 

design (by the developer) to minimise risk to property and life where flood risk 

has been identified as a potential constraint to future development  (see Section 

6) , 

¶ Detail emergency planning capabilities of the Local Resilience Forum, focusing in 

particular on identifying safe access and eg ress routes from new developments, 

and also EA flood warnings (see Section 7),  

¶ Provide a reference and policy document to advise and inform the general public 

and pr ivate and commercial developers of their obligations under the NPPF,  

¶ Enable the SFRA to be used as a tool to inform the Development Management 

process about the potential risk of flooding associated with future planning 

applications and the basis for requi ring site -specific FRAs where necessary . 

1.5  Consultation  

The EAôs SFRA guidance recommends consultation on the Level 1 SFRA with the following 

parties, external to the LPA:  

¶ the EA , 

¶ the LLFA , 

¶ emergency planners , 

¶ emergency services , 

¶ water and sewerage companies , 

¶ reservoir owners or undertakers, if relevant ,  

¶ internal drainage boards, if relevant , 

¶ highways authorities , 

¶ neighbouring district councils , 

¶ regional flood and coastal committees.  
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1.6  SFRA Future Proofing  

This SFRA has been developed using the most up - to -date data and information available at 

the time of submission.  The SFRA has been future proofed as far as possible though the 

reader should always confirm with the source organisation (CDC) that the latest information 

is being used when decisions co ncerning development and flood risk are being considered.  

The FRCC-PPG, alongside the NPPF, is referred to throughout this SFRA, being the current 

primary development and flood risk guidance information available at the time of the 

finalisation of this SF RA.   

The EAôs SFRA guidance states a review of a SFRA should be carried out when there are 

changes to:  

¶ the predicted impacts of climate change on flood risk,  

¶ detailed flood modelling -  such as from the EA or LLFA,  

¶ the local plan, spatial development strat egy or relevant local development 

documents,  

¶ local flood management schemes,  

¶ flood risk management plans,  

¶ local flood risk management strategies,  

¶ national planning policy or guidance.  

The SFRA should also be reviewed after a significant flood event.  It is  in any authorityôs 

interest to keep the SFRA as up to date as possible.  

Ideally , the SFRA should be kept as a óliveô entity and continually updated when new 

information becomes available.  The EA requests for reports and maps to be published 

online and be  easily updateable, when required.  

This SFRA uses the EA's Flood Map for Planning  (FMfP) version issued in December 2021 to 

assess fluvial to the potential development sites.  The Flood Map for Planning is updated at 

quarterly intervals by the EA, as and w hen new modelling data becomes available.  The 

reader should therefore refer to the online version of the Flood Map for Planning to check 

whether the flood zones may have been updated since December 2021, via the following 

link:  

https://flood -map - for -planning.service.gov.uk    

To assess the surface water risk to the potential development sites, this SFRA uses the EAôs 

Risk of Flooding from Surface Water (RoFSW) dataset, last updated May 2021 at t he time 

of writing.  This dataset can be updated periodically when applicable local surface water 

modelling is carried out that adheres to the EAôs required methodology.  The reader should 

therefore refer to the online version of the RoFSW map to check whe ther the surface water 

flood outlines have been updated, via the following link:  

https://flood -warning - information.service.gov.uk/long - term - flood - risk/map  

  

https://flood-map-for-planning.service.gov.uk/
https://flood-warning-information.service.gov.uk/long-term-flood-risk/map
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2  Study ar ea  

Cotswold District Council administrative area is situated in the south of England within the 

county of Gloucestershire.  The south of the district is bordered by Wiltshire whilst the east 

borders the West Oxfordshire districts.  Stratford -upon -Avon and Wychavon districts border 

the north of the Cotswold administrative area; whilst Tewkesbury, Stroud and Cheltenham 

districts border the west.  Cotswold is a large rural district covering 450 square miles.  The 

largest town is Cirencester and is home to appr oximately 20% of the population of the 

District.  The District is rural and sparsely populated, with numerous villages and hamlets.  

The landscape is exceptionally distinctive.  The Cotswolds Area of Outstanding Natural 

Beauty (AONB) is a national designati on which affords the highest level of landscape 

protection and covers nearly three quarters of the District.  In addition, there are locally 

designated Special Landscape Areas and the Cotswold Water Park (internationally 

important for its nature conservati on).  Coupled with this natural beauty the District has an 

abundance of built heritage and archaeology, creating a unique óCotswold Characterô.  The 

District has many listed buildings and a significant number of conservation areas .  S everal 

parks are liste d on the English Heritage list of historic parklands.  The District also has 238 

scheduled ancient monuments.  

The main river catchment within the Cotswold District is the Thames catchment which 

extends over an area of almost 13,000 km 2.  The topography of  the catchment is 

characterised by rural landscapes, rolling hills and wide, flat river floodplains with the east 

comprising a significantly more urban environment ( Figure 2-1). The west of the district is 

comprised of hilly, upland areas.  The nature of the topography indicates a faster, óflashyô 

system in the uplands with water levels and flows responding to rainfall in a shorter time.  

In contrast, the flatter lower - ly ing parts of the lower catchment show slower responses.  

The Thames is a 215 -mile - long watercourse, rising in the west in Gloucestershire, flowing 

through the Cotswold District, Oxfordshire and Buckinghamshire.  The River Thames has its 

source upstream of K emble, and continues as an ordinary watercourse in the Cotswold 

District at Thames Head (ST 9804 9947), very soon being classed as a main river less than 

1km downstream .  The river then flows through Greater London, with the channel 

becoming more artificia l and straightened, before reaching the Thames Estuary to the east.  

The Thames has a number of tributaries in its upstream phase that have the potential to be 

a source of risk for settlements within the Cotswolds, including the River Churn, River Coln, 

and Ampney Brook.  

The River Churn flows through Cirencester, where it is the main source of flood risk to 

properties and roads in Cirencester, South Cerney and Siddington.  Historical blockage of 

culverts on the River Churn in the Spitalgate Lane area may ha ve contributed to fluvial 

flood risk  in the past.  The River Churn is also recorded to have flooded several residential 

properties at Watermoor, South Cerney and Cerney Wick.   

The River Coln rises as several minor rivers in the hills north of Withington.  It is classed as 

a main river from Chedworth Woods onwards.  From here it winds its way south eastwards 

through Bibury, Coln St Aldwyns and Fairford and past the Cotswold Water Park before 

flowing into the River Thames.  The main areas described as being at risk in Fairford are 

Milton Street and the A417.  
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Figure 2 - 1 : Cotswold District and neighbouring authorities  
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2.1  Topography  

The topography of the District  is influenced by the interbedded nature of the limestones 

and clays of the Inferior and Great Oolite Group.  Towards the western extent of the 

District the landscape is characterised by a steep scarp face with incised valleys marking 

the edge of the Cotsw old Hills.  Here, elevations are in excess of 300m AOD with the 

Inferior Oolite rocks forming the main upland area.  To the east and south west of the 

escarpment, the topography of the District becomes rather more undulating, reflecting the 

regional dip of  the Inferior and Great Oolite beds.  Towards the south and south eastern 

extents of the District, valleys of those such as the Evenlode, Windrush and Coln are 

typically much broader and shallower cut into the underlying softer Lias mudstones.  Here, 

eleva tions ranging from approximately 165m AOD in the headwaters to 82m AOD as the 

watercourses approach the flatter, wider floodplains of the River Thames.  

The geology of the Cotswold District is complex and is dominated by limestones of the 

Jurassic age.  The  limestones within the Great Oolite Group and Inferior Oolite Group cover 

the majority of the District towards the north -western and central extents and have a 

significant influence on the topography, drainage and soils of the Cotswolds.  Geology 

informati on can be viewed on the British Geological Society website 

(http://mapapps2.bgs.ac.uk/geoindex/home.html ).  

Much of the upland areas of the Cotswolds comprises of the Great Oolite Group and 

demons trates a greater variety in formations than the Inferior Oolite Group.  An area of 

Lias Group mudstones dominates to the northeast.  Towards the south and east of the 

District in the Upper Thames Valley, the Jurassic limestones of the Great Oolite Group ar e 

succeeded by a succession of mudstones including the Oxford clay.  These form the broad 

valleys around the main rivers and streams which flow eastwards.  

Sand and gravel drift deposits are mainly associated with the tributaries of the River 

Thames includi ng the Rivers Churn, Coln, Leach, Windrush and Evenlode and within the 

Cotswold Water Park towards the south.  Here, superficial deposits are thick and extensive.  

Further drift deposits can be found towards the northeast of the District, overlying the Lia s 

Group mudstones.   

Away from the escarpment the drainage is almost entirely south eastwards via the 

tributaries of the Thames; namely the Rivers Churn, Coln, Leach, Windrush and Evenlode .  

Where they join the Thames, superficial deposits are thick and extensive.  The valleys of 

the Churn, Coln, Leach and their tributaries tend to be narrow and meandering because 

they are incised into the limestones of the Inferior Oolite and Great Oolite.   They contain 

narrow tracts of superficial deposits.  In contrast, the Windrush and the Evenlode lie in 

broader shallow valleys cut into soft Lias mudstones and may be flanked by more 

substantial expanses of terrace deposits and alluvium.  In addition, in  the case of the 

Evenlode, which drains the Vale of Moreton, there are broad tracts of till and associated 

sand and gravel deposits left behind by an ice sheet during the last Ice Age.  

There are aquifers within the District (Great Oolite) that are confined  by overlying geology 

(Oxford Clay).  Groundwater levels within these confined aquifers may be artesian (above 

ground level) however the groundwater is prevented from reaching the surface by the 

overlying impermeable geology.  

2.2  Main rivers  

Main rivers are ge nerally major watercourses for which the EA has permissive powers to 

carry out maintenance, improvement or construction work to manage flood risk.  The EA 

also regulate development or works in, on, over, under or within 8 metres of fluvial main 

river water courses under the Environmental Permitting (England and Wales) Regulation 

2016.  This also includes within the floodplain if works do not have planning permission and 

require quarrying or excavation within 16 metres of any main river, flood defence or 

culv ert.  The range of activities subject to regulation are listed online via:  

http://mapapps2.bgs.ac.uk/geoindex/home.html
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https://www.gov.uk/guidance/flood - risk -activiti es-environmental -permits#check - if - the -

activity - is-on -a-main - river   

Whilst the EA has permissive powers to undertake works, the maintenance of main rivers is 

primarily the responsibility of riparian owners.  

The main rivers of note in terms of flood risk and  flood risk management activities  in 

Cotswold include:  

¶ River Thames  

¶ River Coln  

¶ River Churn  

¶ Ampney Brook  

¶ River Windrush  

¶ River Evenlode  

¶ River Dickler  

2.3  Ordinary watercourses  

Ordinary watercourses are any watercourse that is not designated main river.  These 

watercourses can vary in size considerably and can include rivers, streams and all ditches, 

drains, cuts, culverts, dikes, sluices, sewers (other than public sewers within the meaning 

of the Water Industry Act 2014) and passages, through which water flows.  Ordinary 

watercourses do not always contain flowing water all year long; there may be times where 

the watercourses run dry, particularly over prolonged dry spells.  Such watercourses can be 

described as ephemeral watercourses.  

Ordinary watercourses come under the regulation of the LLFA, which has permissive powers 

to carry out works, should this be deemed necessary, and have regulatory control over 

certain development activities within the watercourse channel.  However, the responsibility 

for the maintena nce of ordinary watercourses lies with the riparian owner.  A riparian 

owner is anyone who owns a property where there is a watercourse within or adjacent to 

the boundaries of their property; they are responsible for watercourses or culverted 

watercourses passing through their land.  

  

https://www.gov.uk/guidance/flood-risk-activities-environmental-permits#check-if-the-activity-is-on-a-main-river
https://www.gov.uk/guidance/flood-risk-activities-environmental-permits#check-if-the-activity-is-on-a-main-river
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3  Understanding flood risk  

3.1  Sources of flooding  

Flooding is a natural process and can happen at any time in a wide variety of locations, as 

discussed below.  It constitutes a temporary covering of land not normally covered by 

wat er and presents a risk when human or environmental assets are present in the area that 

floods.  Assets at risk from flooding can include housing, transport and public service 

infrastructure, commercial and industrial enterprises, agricultural land and envi ronmental 

and cultural heritage.  Flooding can occur from many different and combined sources and in 

many different ways.  Major sources of flooding (also see  Figure 3-1) include:  

¶ Fluvial (main rivers and ordinary watercourses) ï inundation of floodplains from 

rivers and watercourses; inundation of areas outside the floodplain due to 

influence of bridges, embankments and other features that artificially raise water 

level s; overtopping or breaching of defences; blockages of culverts; blockages of 

flood channels/corridors.  

¶ Tidal ï sea; estuary; overtopping of defences; breaching of defences; other 

flows (e.g . f luvial surface water) that could pond due to tide locking; wave action 

(not applicable to CDC).  

¶ Surface water ï surface water flooding covers two main sources including direct 

run -off from adjacent land (pluvial) and surcharging of piped drainage systems 

(public sewers, highways drains, etc.)  

¶ Groundwater ï water table rising after prolonged rainfall to emerge above 

ground level remote from a watercourse; most likely to occur in low - lying areas 

underlain by permeable rock (aquifers); groundwater recovery aft er pumping for 

mining or industry has ceased.  

¶ Infrastructure failure ï reservoirs; canals; industrial processes; burst water 

mains; blocked sewers or failed pumping stations.  

Different types and forms of flooding present a range of different risks and the flood 

hazards of speed of inundation, depth and duration of flooding can vary greatly.  With 

climate change, the frequency, pattern and severity of flooding are expected to change and 

become more damaging.  
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Figure 3 - 1 : Flooding from all sources  

3.2  Likelihood and consequence  

Flood risk is a combination of the likelihood of flooding and the potential consequences 

arising.   It is assessed using the source ï pathway ï receptor model as shown in Figure 

3-2 below.   This is a standard environmental risk model common to many hazards and 

should be the starting point of any assessment of flood risk.  However, it sho uld be 

remembered that flooding could occur from many different sources and pathways, and not 

simply those shown in the illustration below.  

 

Figure 3 - 2 : Source - Pathway - Receptor Model  
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In the Cotswold District , the principal flood sources are fluvial and surface water; the most 

common pathways are rivers, drains, sewers, overland flows; and the receptors include 

people, their property and the environment.  All three elements must be present for flood 

risk to ar ise.  Mitigation, i.e . flood defence, measures have little or no effect on sources of 

flooding, but they can block or impede pathways or remove receptors.  

The planning process is primarily concerned with the location of receptors, taking 

appropriate accou nt of potential sources and pathways that might put those receptors at 

risk.  It is therefore important to define the components of flood risk in order to apply this 

guidance in a consistent manner.  

3.2.1  Likelihood  

The likelihood of flooding is expressed as the  percentage probability based on the average 

frequency measured or extrapolated from records over a large number of years.  A 1 in 100 

AEP (Annual Exceedance Probability) events indicates the flood level that is expected to be 

reached on average once in a hundred years, i.e . it has a 1 in 100 (1%) chance of 

occurring in any one year, not that it will occur once every one hundred years. Table 3-1 

provides an example of the  flood probabilities used to describe the fluvial flood zones as 

defined in the FRCC -PPG and as used by the EA in its Flood Map for Planning (Rivers and 

Sea).  

Note that the flood zones shown on the Flood Map for Planning do not take account of the 

possible  impacts of climate change and consequent changes in the future probability of 

flooding.  The Flood Map for Planning can be accessed via:  

https://flood -map - for -planning.service.gov.uk/  

Flood Zone  Definition  

Zone 1 Low 

Probability  

Land having a less than 1 in 1,000 annual probability of river or 

sea flooding. (Shown as óclearô on the Flood Map ï all land 

outside Zones 2 and 3)  

Zone 2 Medium 

Probability  
Land having between a 1 in 100  (1%) and 1 in 1,000 (0.1%) 

annual probability of river flooding; or  

(Land shown in light blue on the Flood Map)  

Zone 3a High 

Probability  
Land having a 1 in 100 (1%) or greater annual probability of 

river flooding; or  

(Land shown in dark blue on the Flood  Map)  

Zone 3b The 

Functional 

Floodplain  

This zone comprises land where water has to flow or be stored  

in times of flood.  

LPAs should identify in their SFRAs areas of functional 

floodplain and its boundaries accordingly, in agreement with 

the EA.  

(Not sepa rately distinguished from Zone 3a on the Flood Map 

for Planning)  

Table 3 - 1 : NPPF flood zones 7 

3.2.2  Consequence  

The consequences of flooding include fatalities, property damage, disruption to lives and 

businesses, with severe implications for people (e.g . f inancial loss, emotional distress, 

health problems).  Consequences of flooding depend on the hazards caused by flooding 

ðððððððððððððððððððððððððððððððððððððððððððð 

7 Table 1: Flood Zones, Paragraph 065 of the Flood Risk and Coastal Change Planning Practice Guidance  

https://flood-map-for-planning.service.gov.uk/
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(depth of water, speed of flow, rate of onset, duration, water quality) and the vulnerability  

of receptors (type of development, nature, e.g . a ge-structure of the population, presence 

and reliability of mitigation measures etc.).  Flood risk is then expressed in terms of the 

following relationship:  

Flood risk = Probability of flooding x Consequenc es of flooding  

3.3  Risk  

Flood risk is not static; it cannot be described simply as a fixed water level that will occur if 

a river overtops its banks or from a high spring tide that coincides with a storm surge.  It is 

therefore important to consider the contin uum of risk carefully.  Risk varies depending on 

the severity of the event, the source of the water, the pathways of flooding (such as the 

condition of flood defences) and the vulnerability of receptors as mentioned above.  

3.3.1  Actual risk  

This is the risk 'as is' taking into account any flood defences that are in place for extreme 

flood  events (typically these provide a minimum Standard of Protection (SoP)).  Hence, if a 

settlement lies behind a fluvial flood defence that provides a 1 in 100 -year SoP then the 

actual risk of flooding from the river in a 1 in 100 -year event is generally low.  However, 

the residual risk may be high in that the impact of flood defence failure would likely have a 

major impact.  

Actual risk describes the primary, or prime, risk from a known and understood source 

managed to a known SoP.  However, it is important to recognise that risk comes from 

many different sources and that the SoP provided will vary within a river catchment.  

Hence, the actual risk of flooding from the river may be l ow to a settlement behind the 

defence but moderate from surface water, which may pond behind the defence in low spots 

and is unable to discharge into the river during high water levels.  

3.3.2  Residual risk  

Paragraph 041 of the FRCC -PPG defines residual risk as t hose remaining after applying the 

sequential approach to the location of development and taking mitigating actions.  

Defended areas remain at residual risk as there is a risk of defence failure during significant 

flood events.  Areas behind flood defences a re at particular risk from rapid onset of fast -

flowing and deep -water flooding, with little or no warning if defences are overtopped or 

breached.    

Whilst the actual risk of flooding to a settlement that lies behind a fluvial flood defence that 

provides a  1 in 100 -year SoP may be low, there will always be a residual risk from flooding 

if these defences overtopped or failed that must be considered.  Because of this, it is never 

appropriate to use the term "flood free".  

Developers must be able to demonstrate  that development will be safe for the lifespan of 

the development.  To that end, Paragraph 042 of the FRCC -PPG states:  

"Where residual risk is relatively uniform, such as within a large area protected by 

embanked flood defences , the Strategic Flood Risk Assessment should indicate the nature 

and severity of the risk remaining, and provide guidance for residual risk issues to be 

covered in site -specific flood risk assessments.  Where necessary, local planning authorities 

should us e information on identified residual risk to state in Local Plan policies their 

preferred mitigation strategy in relation to urban form, risk management and where flood 

mitigation measures are likely to have wider sustainable design implications ".  

Residual  flood risk from breach or overtopping of defences must be  managed  for any new 

development .  Detailed mitigation must be agreed through site -specific FRAs or through 

Level 2 SFRAs where it would be necessary to demonstrate site allocations would be safe 

fo r their lifetime.  
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4  The planning framework and flood risk policy  

Appendix A of the SFRA provides an overview of the key planning and flood risk policy 

documents that have shaped the current planning framework.  There are many documents, 

plans and studies rel evant to flood risk and development, hence why this overview has 

been included as an appendix to this main report.  Appendix A also discusses the LLFA's 

and LPA's responsibilities and duties in respect to managing local flood risk including but 

not exclusi ve to the delivery of the requirements of the Flood Risk Regulations (FRR) 2009 

and the Flood and Water Management Act (FWMA) 2010 8.   

Figure 4-1 illustrates the links between legislation, national policy, statutory documents and 

assessment of flood risk.  The figure shows that whilst the key pieces of legislation and 

policy are separate, they are closely related, and their implementation should aim to 

provide a comprehe nsive and planned approach to asset record keeping and improving 

flood risk management within communities.   

It is intended that the non -statutory Surface Water Management Plans (SWMPs) and SFRAs 

can provide much of the base data required to support the de livery of the LLFA's statutory 

flood risk management tasks as well supporting local authorities in developing capacity, 

effective working arrangements and informing Local Flood Risk Management Strategies 

(LFRMS) and Local Plans, which in turn help deliver flood risk management infrastructure 

and sustainable new development at a local level.  This SFRA should be used to support the 

updating of the Local Plan and to help inform planning decisions.  

 

Figure 4 - 1 : Key documents and strategic planning links with flood risk  

ðððððððððððððððððððððððððððððððððððððððððððð 

8 https://www.legislation.gov.uk/ukpga/2010/29/pdfs/ukpga_20100029_en.pdf   

https://www.legislation.gov.uk/ukpga/2010/29/pdfs/ukpga_20100029_en.pdf









































































































































