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RPS PLANNING & ENVIRONMENT 
 

General Notes 
 

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

 

2. This report contains only that available factual data for the site, which was obtained from the sources, 

described in the text. These data were related to the site on the basis of the location information made 

available to RPS by the client. 

 

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

obtained from other sources. 

 

4. The report reflects both the information provided to RPS in documents made available for review and the 

results of observations and consultations by RPS staff. 

 

5. Where data have been supplied by the client or other sources, including that from previous site audits or 

investigations, it has been assumed that the information is correct but no warranty is given to that effect. 

While reasonable care and skill has been applied in review of this data no responsibility can be accepted 

by RPS for inaccuracies in the data supplied. 

 

6. This report is prepared and written in the context of the proposals stated in the introduction to this report 

and its contents should not be used out of context. Furthermore new information, changed practices and 

changes in legislation may necessitate revised interpretation of the report after its original submission. 

 

7. The copyright in the written materials shall remain the property of the RPS Company but with a royalty-free 

perpetual licence to the client deemed to be granted on payment in full to the RPS Company by the client 

of the outstanding amounts. 

 

8. This report contains Environment Agency information © Environment Agency and database right.  
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1 INTRODUCTION   

 

1.1 RPS was commissioned to undertake a Flood Risk Assessment of Land off Marshmouth Lane in 

relation to the proposed residential development.  

1.2 RPS have previously produced a Flood Risk Scoping Assessment (RCEF40193-002 LR Final Rev 

2, dated 14th September 2016), a Modelling Scoping Assessment (RCEF51489-003 LR Rev 1, 

dated 8th August 2017) and have also undertaken a site specific hydraulic modelling exercise 

(RCEF51489-004 TN, dated 12th September 2017) to determine the extent of flooding across the 

site, taking into account the Environment Agency’s climate change allowances published on 19th 

February 2016. The hydraulic modelling was subsequently approved by the Environment Agency 

on 20th November 2017.  

1.3 The aim of the Flood Risk Assessment is to outline the potential for residential development within 

the site, taking into account the previously undertaken work. The Flood Risk Assessment identifies 

the proposed measures that could be incorporated into the development to mitigate the identified 

risk.   The report has been produced in accordance with the guidance detailed in the National 

Planning Policy Framework (NPPF).  Reference has also been made to the CIRIA SuDS manual 

(C753) and the Cotswolds District Council Strategic Flood Risk Assessment (SFRA).  

1.4 This report has been produced in consultation with the Partnership and Strategic Overview Team 

at the Environment Agency and Lead Local Flood Authority.  The site is not located within an 

Internal Drainage Board (IDB) District. 

1.5 This report is not intended to provide formal details of the final drainage design for the development.  

It provides information regarding the capabilities of the conceptual surface water drainage strategy 

to meet the requirements of the NPPF. 

1.6 The desk study was undertaken by reference to information provided / published by the following 

bodies: 

• Environment Agency; 

•  Gloucestershire County Council; 

• Ordnance Survey;  

• Thames Water; and 

• British Geological Survey. 
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2 PLANNING POLICY CONTEXT 

National Planning Policy 

2.1 The Planning Practice Guidance (PPG) was released in March 2014 and provides the technical 

guidance which supports the National Planning Policy Framework (NPPF). The PPG advises of 

the requirements for a site specific Flood Risk Assessment for any of the following cases:  

• All proposals (including minor development and change of use) located within the 

Environment Agency designated floodplain, recognised as either Flood Zone 2 (medium 

probability) or Flood Zone 3 (high probability);  

• All proposals greater than 1 hectare (ha) in an area located in Flood Zone 1 (low 

probability);  

• All proposals within an area which has critical drainage problems (as notified to the Local 

Authority by the Environment Agency); and  

• Where proposed development may be subject to other sources of flooding.  

2.2 In a written statement to Parliament on 18th December 2014, the Secretary of State for 

Communities and Local Government strengthened existing planning policy on sustainable 

drainage, making it clear that sustainable drainage systems should be provided in new 

developments, unless demonstrated to be inappropriate. The statement requires that:  

‘in considering planning applications, local planning authorities should consult the relevant lead 

local flood authority on the management of surface water; satisfy themselves that the proposed 

minimum standards of operation are appropriate and ensure through the use of planning conditions 

or planning obligations that there are clear arrangements in place for ongoing maintenance over 

the lifetime of the development. The sustainable drainage system should be designed to ensure 

that the maintenance and operation requirements are economically proportionate’.  

2.3 These changes took effect from 6th April 2015. This policy applies to all developments of 10 homes 

or more and to major commercial development.  

2.4 Defra published their ‘Non-statutory technical standards for sustainable drainage systems’, in 

support of the above policy changes, in March 2015.  
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Local Planning Policy 

2.5 The Cotswolds District Council Local Plan 2001 – 2011 was adopted in April 2006. The Local Plan 

sets out the Council’s policies and proposals for future development and land use. The Local Plan 

contains the following in relation to flood risk and drainage: 

‘Policy 6: The Water Environment  

1. Development will not be permitted within or affective river valleys and their tributaries:  

(a) which would harm the water environment, and associated biodiversity, or which would result in 

the pollution of watercourses or groundwater;  

(b) which would cause significant visual harm to the character of the river or canal banks, or 

riverside landscape, or which would significantly harm the biodiversity value of a river or canal 

corridor;  

(c) in areas at risk from flooding, unless there are no unreasonable options in lower flood risk 

categorise and unless appropriate flood protection and flood compensation schemes can be 

provided, to reduce or compensate for those risks;  

(d) if it would result in an unacceptable increase in flood risk in areas downstream due to additional 

surface water run-off, or upstream due to obstruction of the river’s floodplain, which could reduce 

its capacity at times of flood;  

(e) if it requires the abstraction of water from a river or other groundwater source to an extent that 

would significantly harm the flow of water to the detriment of water quality, biodiversity, amenity, or 

licensed abstractions; or 

(f) if it is likely to cause any significant harm to local freshwater fisheries.  

2. Where development is permissible under clause 1, adequate access shall, where necessary, be 

provided alongside watercourse to allow for essential maintenance work.  

3. New development involving large underground structures will not be permitted in areas where 

groundwater levels are near surface unless the development incorporates a drainage system 

capable of allowing groundwater flows to bypass the structure without any unacceptable change 

to groundwater levels or flows in groundwater-fed streams, ditches or springs.  

4. An undeveloped buffer zone at least 10 metres wide shall be required between any development 

permitted and the top of any river banks in the vicinity except where an alternative solution, 

accepted by the Environment Agency, can be incorporated into the scheme.  
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5. Where possible, the culverting of watercourses should be avoided. Appropriate opportunities 

should be taken in associated with development to de-culvert water course that have been piped 

and / or channelled in order to return them, as near as possible, to their natural state.  

6. Surface water run-off should, as far as is practicable, be treated at source on all new 

developments or redevelopments. New development should not increase run-off from a site’s 

undeveloped state; redevelopment should bring about a reduction in surface water run-off.  

7. In areas with groundwater within 3 metres of the surface, developments should incorporate foul 

drainage systems that will not discharge effluent direct to groundwater. In order to maximise the 

unsaturated zone, shallow sub-surface irrigation systems may be considered where standard 

soakaways are inappropriate.  

8. The character and appearance of river valleys shall be protected and enhanced and, where 

possible, provision made for improvements to public access, and the provision of appropriate 

recreational facilities.’ 

2.6 The  Cotswolds District Council Level 2 Strategic Flood Risk Assessment (SFRA) identifies and 

maps flood risk from all sources at a borough-wide scale as well as providing guidance on 

producing site specific FRAs. Relevant information from the SFRA has been referenced throughout 

this Flood Risk Assessment report. 
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3 CONSULTATION 

 
Environment Agency  

3.1 The Flood Risk Assessment has been produced in consultation with the Environment Agency. RPS 

have previously requested Product 4 data from the Environment Agency during the production of 

the Flood Risk Scoping Study. Further details are provided in Section 6.  

3.2 RPS have recently undertaken a hydraulic modelling exercise which takes into account the 

Environment Agency’s updated climate change allowances (published in February 2016). This 

modelling exercise was approved by the Environment Agency on 20th November 2017 and 

provides additional information to the Product 4 data. The Environment Agency consultation in 

relation to the modelling summary is included as Appendix A.  

Lead Local Flood Authority  

3.3 Consultation with Gloucestershire County Council, who act as the Lead Local Flood Authority 

(Peter Siret, 19th January 2018) has identified that:  

• Gloucestershire County Council are unlikely to assess the surface water drainage design 

as the proposal does not constitute a “Major Development”. It is recommended that 

consultation is undertaken with Cotswold District Council; 

• Notwithstanding the above, the Drainage Strategy should comply with the principles of 

Sustainable Drainage Systems (SuDS) hierarchy and the strategy should not result in any 

deterioration in water quality;  

• Consideration should be given first to infiltration, then discharge to a watercourse, then 

connection to a public surface water sewer and finally connecting to a public combined 

sewer if there are no other viable options;  

• There should be no surface water flooding on site for rainfall events up to and including 

the 1 in 30 year event and no internal flooding to properties (including basements) up to 

the 1 in 100 year event (plus 40% for climate change);  

• For developments on Greenfield sites the discharge rates should be equivalent to the pre-

development greenfield run-off rates up to and including the 1 in 100 year event. Brownfield 

rates should also strive to be as close to the Greenfield as possible and should never 

exceed the pre-developed rate. Gloucestershire County Council seek a 40% reduction post 

development if greenfield rates are not achievable; 
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• For Greenfield developments, the run-off volume up to the 1 in 100 year, 6 hour rainfall 

event (plus 40% climate change) should not exceed the pre-development greenfield 

volume for the same event. For Brownfield sites the run-off volume up to the 1 in 100 year, 

6 hour event (plus 40% climate change) should be constrained to a value as close as is 

reasonably practicable to the greenfield run-off volume and should never exceed the run-

off volume pre-development.  

Consultation with Gloucestershire County Council is included as Appendix B.  

Local Planning Authority  

3.4 Based on the nature of the proposed development, consultation has been undertaken with 

Cotswolds District Council. Within their response (Hannah Minett, 16th January 2018) the Council 

confirmed that the National Planning Policy Guidance should be utilised to determine the 

information required for flood risk and drainage. The Council identified that they undertake 

consultation with their local drainage engineer when determining planning applications. RPS have 

undertaken consultation with the local drainage engineer and are currently awaiting a response.  

Water Authority  

3.5 The public sewer network within the vicinity of the site is operated by Thames Water. Thames 

Water have provided asset location plans which are described in Section 8.  

3.6 A pre-development enquiry has not been undertaken as part of the preparation of the Flood Risk 

Assessment. The Conceptual Surface Water Drainage Strategy presented in the FRA (see Section 

10) is intended to demonstrate that a feasible surface water attenuation solution can be achieved 

on the site to meet the requirements of the NPPG. The detailed drainage designed to the proposed 

development will be finalised in consultation with the Lead Local Flood Authority.  

Internal Drainage Board  

3.7 The site is not located within an Internal Drainage Board (IDB) District.  
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4 SITE DESCRIPTION 

Site Description 

4.1 The site is located at National Grid Reference 417148, 220107.  It is triangular in shape, occupying 

an area of approximately 0.37 hectares (ha).  A site location plan is provided in Figure 1.   

4.2 The site is currently occupied by an existing stable and associated limited hardstanding and 

undeveloped areas.  

4.3 Vehicular access to the site is provided to the west via Marshmouth Lane.    

4.4 The site currently comprises 0.10 ha of hardstanding and 0.27 ha of soft landscaped areas. This 

has been measured using online imagery.  

Surrounding Land Uses 

4.5 The site is located within Bourton-on-the-Water and as such is situated within a predominantly 

residential area. The land use within the vicinity of the site is summarised in Table 1.  

                   Table 1 Summary of surrounding land use. 

Direction Land use 

North The site is bounded to the north by the 

Birdland Park and Gardens adjacent to which 

lies Rissington Road.  

South The site is bounded to the south by the River 

Windrush beyond which lies Marshmouth 

Lane with undeveloped land beyond.  

East The site is bounded to the east by 

Marshmouth Lane and associated residential 

dwellings.  

West The site is bounded to the west by the River 

Windrush beyond which lies undeveloped 

land.  

 

4.6 The site is not located in or close to (and therefore surface water potentially discharging to) a 

Special Area of Conservation (SAC) or Special Protection Area (SPA). 
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Topography 

4.7 Reference to Environment Agency LiDAR data indicates that levels within the site range between 

approximately 127.0 – 128.0 m AOD.   
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5 PROPOSED DEVELOPMENT 

5.1 The proposed development comprises the erection of three residential dwellings with associated 

garages and access. Indicative development plans are included as Appendix C.  

5.2 The proposed development will result in 0.083 ha of hardstanding and 0.287 ha of soft landscaping.  

5.3 The proposed use of the site is classified as ‘More Vulnerable’ within the PPG.     

5.4 At this stage it is proposed to discharge surface water run-off generated by the proposed 

development to the River Windrush. The acceptable discharge rate to the River will need to be 

agreed with the Local Planning Authority in consultation with the Lead Local Flood Authority.  

5.5 The potential to provide surface water attenuation, including the use of SuDS, has been considered 

as part of the preliminary design process (see Section 10 – Surface Water Management). 
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6 HYDROLOGICAL SETTING 

Nearby Watercourses 

6.1 The nearest Environment Agency defined “Main River” is the River Windrush which forms the 

western boundary of the site. The River is identified to flow in a south easterly direction before 

discharging into the River Dikler. 

6.2 An ordinary watercourse, identified as Rissington Gully, is located adjacent to the eastern boundary 

of the site and is identified to flow in a southerly direction before discharging into the River 

Windrush.  

6.3 Reference to Ordnance Survey mapping indicates two drains confluence approximately 100 m 

south west of the site. The drain appears to flow in a southerly direction before discharging into the 

River Windrush approximately 200 m south of the site.  

6.4 A number of lakes are located between 500 m and 1 km north east of the site.  

6.5 No artificial watercourses / features (e.g. canals, reservoirs) have been identified within 1km of the 

site. 

Flood Risk Classification 

6.6 The Environment Agency Flood Map for Planning indicates that the site is partially located within 

Flood Zone 1 (whereby the land is classified as having a less than 1 in 1,000 annual probability of 

fluvial flooding), Flood Zone 2 (whereby the land is classified as having between a 1 in 100 and 1 

in 1,000 annual probability of fluvial flooding) and Flood Zone 3 (whereby the land is classified as 

having a greater than 1 in 100 annual probability of fluvial flooding. The Environment Agency Flood 

Map for Planning is included as Figure 2.  

6.7 Reference to the Environment Agency’s online Surface Water Flood Map indicates that the site 

has a “very low” risk (flooding occurring as a result of rainfall with less than 1 in 1,000 chance in 

any given year. The Environment Agency’s online surface water flood map is included as Figure 3.  

6.8 Reference to the Environment Agency’s online Reservoir Flood Map indicates that the site is 

located within an area that is not at risk from reservoir flooding. The Environment Agency’s 

Reservoir Flood Map is included as Figure 4.  

Environment Agency Modelled Flood Level Data 

6.9 The Environment Agency provided modelled flood level data during the production of the Flood 

Risk Scoping Study (RCEF40193-002 LR Final). The data comprised modelled flood level data 



 

 

RCEF60573-002 R – Land off Marshmouth Lane  16 

May 2018   

derived from the Windrush (Bourton-on-the-Water) Detailed Mapping Project which was 

undertaken in 2014. The modelling study was carried out using 1D – 2D software.  

6.10 Flood levels were provided for points in the floodplain in which the site is located. The maximum 

flood level for each modelled return period is provided in Table 2.  Table 2 further identifies the 

depth of flooding across the site for both the upstream and downstream level. Data provided by 

the Environment Agency is included as Appendix D.  

     Table 2 Environment Agency modelled flood levels and corresponding depths across the site. 

  

Historic Mapping  

6.11 Historic flood mapping provided as part of the Product 4 data indicates that the site was not 

impacted by the 2007 flood event.  

Bourton-on-the-Water Flood Defence Works  

6.12 A review of online information indicates that a series of flood alleviation projects have been 

undertaken throughout Bourton-on-the-Water as a result of properties being significantly flooded 

in 2007.  A Modelling Scoping exercise was undertaken by RPS in August 2017 (RCEF51489-003 

LR Rev 1) which identified that the results of the Environment Agency’s hydraulic model indicate 

that the subject site is offered a degree of protection by these flood defences.  

Environment Agency Climate Change Allowances  

6.13 On 19th February 2016, the Environment Agency published updated climate change allowances 

which require more stringent flows to be applied to river levels. The site is located within the 

Thames Catchment area. Environment Agency climate change guidance (available online) 

indicates that for sites located within the Thames catchment, developments should be designed to 

the 1 in 100 year plus 35% climate change event whilst the 1 in 100 year plus 70% climate change 

event should be considered. 

Return Period Upstream level 
(m AOD) 

Depth of 
flooding across 

the site (m) 

Downstream 
level (m AOD) 

Depth of 
flooding across 

the site (m) 

1 in 20 year  127.27 0.25 127.05 0.03 

1 in 100 year  127.4 0.41 127.21 0.19 

1 in 100 year + 
20% climate 
change allowance  

127.48 0.46 127.27 0.25 

1 in 1000 127.56 0.54 127.38 0.36 
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Site Specific Hydraulic Modelling   

6.14 RPS have undertaken a site specific hydraulic modelling exercise to determine the extent of 

flooding within the site, taking into account the Environment Agency’s updated climate change 

allowances. The results and summary of the modelling exercise were approved by the Environment 

Agency on 20th November 2017. The modelling summary note is included as Appendix E. 

Modelled Flood Levels  

6.15 The results of the modelling are presented in Appendix D. Table 3 shows the maximum in-channel 

flood levels within the vicinity of the site. These results indicate that the maximum in channel flood 

level is 127.52 m AOD during the 1 in 100 year plus 35% climate change event and 127.56 m AOD 

during the 1 in 100 year plus 70% climate change event.  

                     Table 3 Flood levels derived from site specific modelling. 

 

Maximum defended in-channel flood level 
(m AOD) 

1D model 
node label 100 year 

100 year 
+35% CC 

100 year 
+70% CC 

1000 
year 

1.022d 127.43 127.52 127.56 127.57 

1.021d 127.4 127.51 127.55 127.57 

1.02 127.16 127.27 127.33 127.36 

 

Flooding Mechanism  

6.16 The modelling exercise identified that the wider area, in which the site is located, experiences 

flooding from flows migrating across the floodplain. Rissington Road forms a floodplain flow path 

during extreme events; when the capacity of the River Windrush is exceed further upstream, the 

resulting out-of-bank flows migrate onto Rissington Road where they are then conveyed 

southwards following the route of the road. At the junction of Rissington Road and Marshmouth 

Lane (to the north east of the site) the majority of the flow coming down Rissington Road enters 

Rissington Gully. 

On site flooding  

6.17 The modelling indicates that a majority of the site will not be impacted in the event of flooding during 

both the 1 in 100 year plus 35% climate change event and the 1in 100 year plus 70% climate 

change event.  This is represented within Figures 5a and 5b. The eastern and southern areas of 

the site, located adjacent to Rissington Gully, are shown to be impacted by the 1 in 100 year plus 
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35% climate change event to a maximum level of 127.42 m AOD. This is shown to increase to 

127.47 m AOD during the 1 in 100 year plus 70% climate change event.  A small area in the north 

western corner of the site is shown to be impacted during the 1 in 100 year plus climate change 

event. This corresponds to the in-channel levels at node 1.022d, identified above.  

6.18 On the sites western boundary there is very little direct flooding out of the left hand bank into the 

site from the watercourse.  

Hazard Mapping  

6.19 Hazard mapping produced as part of the modelling study identifies that the site predominantly has 

no hazard rating during the 1 in 100 year plus 35% climate change event. The southern corner of 

the site is shown to have a “hazard to most” rating. Marshmouth Lane and Rissington Road are 

shown to have a predominantly “very low” hazard rating. Hazard mapping for the 1 in 100 year plus 

35% climate change event is included as Figure 6a and 6b. 

6.20 During the 1 in 100 year plus 70% climate change extent the site predominantly has no hazard 

rating. The southern corner of the site is shown to have a “hazard to most” rating. Marshmouth 

Lane and Rissington Road are shown to have a predominantly “very low” hazard rating. Hazard 

mapping for the 1 in 100 year plus 70% climate change event is included as Figure 7a and 7b.  

Cotswolds District Council Strategic Flood Risk Assessment  

6.21 The Cotswolds District Council Strategic Flood Risk Assessment (SFRA) was originally published 

in July 2014 was subsequently updated in May 2016. Key information of relevance from the SFRA 

is identified below:  

• Fluvial flood risk mapping contained within the SFRA indicates that the site is 

predominantly located within Flood Zone 3a and 3b; and 

• Flood risk from other sources mapping contained within the SFRA indicates that the site is 

not at risk of flooding from other sources.  

 

 

 



 

 

RCEF60573-002 R – Land off Marshmouth Lane  19 

May 2018   

7 HYDROGEOLOGICAL SETTING 

7.1 Reference to the British Geological Survey (BGS) online mapping (1:50,000 scale) indicates that 

the site is underlain by superficial deposits of Alluvium which is described as comprising Clay, Silt, 

Sand and Gravel. The site is shown to be underlain by bedrock deposits from the Charmouth 

Mudstone Formation which is described as comprising Mudstone.  

7.2 Reference to BGS borehole records indicate that there are no boreholes within the immediate 

vicinity of the site. Given that the site is located within close proximity to the River Windrush (located 

immediately west of the site) and Rissington Gully (located immediately east of the site) there is 

potential for shallow groundwater to be present beneath the site. It is recommended that the depth 

to groundwater is confirmed through an appropriate site investigation.   

7.3 The Environment Agency online Groundwater Vulnerability Mapping, the superficial deposits of 

Alluvium are classified as a Secondary A Aquifer. The Environment Agency describes these as 

‘permeable layers capable of supporting water supplies at a local rather than strategic scale, and 

in some cases forming an important source of base flow to rivers’.  

7.4 The underlying Charmouth Mudstone Formation is classified as a Secondary Undifferentiated 

Aquifer. This has been assigned in cases where it has not been possible to attribute either category 

A or B to a rock type.  

7.5 Reference to the Environment Agency’s online groundwater Source Protection Zone maps 

indicates that the site is not located within a groundwater Source Protection Zone.  
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8 EXISTING DRAINAGE / WATER MAINS 

Public Sewers  

8.1 Reference to Thames Water Asset Location Plans (included as Appendix F) indicate that there are 

no public sewers located within the immediate vicinity of the site. The nearest public sewer is shown 

to be a 525 mm diameter foul sewer located beneath Rissington Road.  

8.2 Thames Water sewer flooding history records (also included as Appendix F) indicate that there 

have been no incidents of flooding within the site as a result of surcharging public sewers.  

Water Mains  

8.3 Reference to Water Network plans provided by Thames Water (included as Appendix F) identify a 

3 inch distribution main located beneath Rissington Road.  
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9 FLOOD RISK AND MITIGATION 

9.1 The key sources of flooding that could potentially impact the site are discussed below: 

Fluvial / Tidal Flooding 

9.2 The Environment Agency Flood Map for Planning indicates that the site is partially located within 

Flood Zone 1 (whereby the land is classified as having a less than 1 in 1,000 annual probability of 

fluvial flooding), Flood Zone 2 (whereby the land is classified as having between a 1 in 100 and 1 

in 1,000 annual probability of fluvial flooding) and Flood Zone 3 (whereby the land is classified as 

having a greater than 1 in 100 annual probability of fluvial flooding. 

9.3 Modelled flood level data provided by the Environment identifies a maximum modelled flood level 

of 127.27 m AOD during the 1 in 100 year plus 20% climate change extent. This is shown to 

increase to 127.38 m AOD during the 1 in 1,000 year event.  

9.4 A review of online information indicates that a series of flood alleviation projects have been 

undertaken throughout Bourton-on-the-Water as a result of properties being significantly flooded 

in 2007.  A Modelling Scoping exercise was undertaken by RPS in August 2017 (RCEF51489-003 

LR Rev 1) which identified that the results of the Environment Agency’s hydraulic model indicate 

that the subject site is offered a degree of protection by these flood defences.  

9.5 A site specific hydraulic modelling exercise has been undertaken to determine the extent of flooding 

across the site taking into account the Environment Agency’s climate change allowances published 

on 19th February 2016  

9.6 The modelling exercise identified that the wider area, in which the site is located, experiences 

flooding from flows migrating across the floodplain. Rissington Road forms a floodplain flow path 

during extreme events; when the capacity of the River Windrush is exceed further upstream, the 

resulting out-of-bank flows migrate onto Rissington Road where they are then conveyed 

southwards following the route of the road. At the junction of Rissington Road and Marshmouth 

Lane (to the north east of the site) the majority of the flow coming down Rissington Road enters 

Rissington Gully.   

9.7 Figures 5a and 5b identify that the site will predominantly remain free from flooding during the 1 in 

100 year plus 35% climate change event and the 1 in 100 year plus 70% climate change event and 

can therefore be considered to be located within Flood Zone 1. The eastern and southern areas of 

the site are shown to be impacted by a level of up to 127.42 m AOD and 127.47 m AOD 

respectively. The maximum in-channel flood level has been modelled as 127.57 m AOD.  
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Floodplain compensation  

9.8 The proposed residential dwellings will be located within the area of the site that is shown to not 

be impacted by flooding therefore there will be no requirement to provide floodplain compensation. 

9.9 The proposed access road is shown to be partially located within the 1 in 100 year plus climate 

change extent. It is recommended that ground raising does not take place within this part of the 

site. Should ground raising occur, there may be a requirement to provide floodplain compensation.  

Stand-off requirements  

9.10 Local Planning Policy identifies that “an undeveloped buffer zone at least 10 metres wide shall be 

required between any development permitted and the top of any river banks in the vicinity except 

where an alternative solution, accepted by the Environment Agency, can be incorporated into the 

scheme”. The proposed development is located more than 10 metres away from both the River 

Windrush and Rissington Gully.  

Access and egress  

9.11 Hazard mapping produced as part of the modelling study identifies that the site predominantly has 

no hazard rating during the 1 in 100 year plus 35% climate change event. The southern corner of 

the site is shown to have a “hazard to most” rating. Marshmouth Lane and Rissington Road are 

shown to have a predominantly “very low” hazard rating.  

9.12 During the 1 in 100 year plus 70% climate change extent the site predominantly has no hazard 

rating. The southern corner of the site is shown to have a “hazard to most” rating. Marshmouth 

Lane and Rissington Road are shown to have a predominantly “very low” hazard rating. 

9.13 In the event of flooding, access and egress will be available via Marshmouth Lane to the north.  

Proposed Mitigation  

9.14 The proposed residential dwellings will be located within the area of the site that the approved 

hydraulic modelling identifies will not be impacted by fluvial flooding. Notwithstanding this, it is 

recommended that finished floor levels are raised to a level of 127.82 m AOD and therefore 300 

mm above the modelled 1 in 100 year plus 35% climate change in channel flood level. This will 

ensure finished floor levels are raised 0.26 m above the 1 in 100 year plus 70% climate change 

modelled in-channel level and 0.25 m above the 1 in 1,000 year modelled in-channel level.  

9.15 It is recommended that appropriate property level protection is incorporated into the design and 

construction of the proposed dwellings. This could include (but is not limited to):  

• The use of painted block work instead of plaster boards; and 
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• Raised electrical sockets. 

9.16 It is further recommended that future residents sign up to the Environment Agency’s flood warning 

service which provides free alerts and warnings in the event that flooding will occur. This aims to 

provide sufficient warning in which to evacuate the site.  

Flooding from sewers 

9.17 Sewer flooding can occur during periods of heavy rainfall when a sewer becomes blocked or is of 

inadequate capacity.  Reference to Thames Water asset location plans identifies that the nearest 

public sewer is a 525 mm diameter foul sewer located beneath Rissington Road.  

9.18 Thames Water records indicate that the site has not previously been impacted by sewer flooding.   

Proposed Mitigation 

9.19 Based on the above, the risk of sewer flooding is considered to be low. Notwithstanding this, it is 

recommended that the finished floor level of the proposed residential dwellings are raised above 

surrounding ground levels thereby preventing the ingress of water in the unlikely event of sewer 

flooding.   

Surface water flooding (overland flow) 

9.20 This can occur during intense rainfall events, when water cannot soak into the ground or enter 

drainage systems.   

9.21 Reference to the Environment Agency’s online Surface Water Flood Map (Figure 3) indicates that 

the site has a “very low” risk (flooding occurring as a result of rainfall with less than 1 in 1,000 

chance in any given year. 

9.22 Surface water flooding from on-site sources is considered in Section 10 of this report. 

Proposed Mitigation 

9.23 The risk of surface water flooding is considered to be low. Notwithstanding this, it is recommended 

that finished floor levels of the proposed residential dwellings are raised above surrounding ground 

levels thereby preventing the ingress of surface water in the unlikely event of surface water 

flooding.  

Groundwater flooding 

9.24 This can occur in low-lying areas when groundwater levels rise above surface levels, or within 

underground structures.  BGS mapping indicates that the site is underlain by superficial deposits 

of Alluvium which is described as comprising Clay, Silt, Sand and Gravel.  
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9.25 Given the site’s close proximity to the River Windrush and Rissington Gully, there is potential for 

the presence of shallow groundwater beneath the site.  The depth to groundwater will need to be 

confirmed via an appropriate site investigation.  

9.26 It is understood that no basement levels are proposed as part of the development.  

Proposed Mitigation 

9.27 Based on the above, the risk of groundwater flooding to the proposed development is considered 

to be low. Notwithstanding this, it is recommended that the finished floor level of the proposed 

residential dwellings are raised above surrounding ground levels thereby further reducing the 

potential for the ingress of groundwater. It is recommended that the depth to groundwater is 

confirmed on site.  

Other Sources 

9.28 There is a limited risk of flooding occurring as a result of a break in a water main.  The locations of 

the water mains in the immediate vicinity of the site are described in Section 8.  The risk of flooding 

from the water main located beneath Rissington Road is considered to be low.  

9.29 The Environment Agency’s online Reservoir Flood Map (included as Figure 4) indicates that the 

site is located within an area that is not at risk from reservoir flooding.  

9.30 There will be no increase in flood risk from sources such as water mains, canals or other artificial 

water bodies as a result of the development. 

Proposed Mitigation 

9.31 The risk of flooding from other sources is considered to be low. No further mitigation is considered 

necessary.  

Event Exceedance and Residual Risk 

9.32 The mitigation measures proposed as part of the development scheme are considered appropriate 

to mitigate against any residual risks or event exceedance scenarios. 
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10 SURFACE WATER MANAGEMENT 

Introduction 

10.1 The proposed development comprises the construction of three residential dwellings with 

associated garages and access. The development will create a total hardstanding area of  

0.083 ha. Generally, this type of development is considered to have a design life of 100 years. 

Therefore, for the purposes of this assessment, taking into account the Environment Agency’s 

climate change allowances (published on 19th February 2016), a 40% increase in peak rainfall 

intensity has been included as the climate change allowance which caters up to the year 2115.  

10.2 Consultation has been undertaken with Gloucestershire County Council who act as the Lead Local 

Flood Authority. Whilst the LLFA may not comment on the planning application, the Council have 

identified that the drainage hierarchy should be considered. In the event that infiltration is not 

feasible within the site, surface water run-off generated by the development should discharge to 

the watercourse at the greenfield run-off rate.  

Existing greenfield run-off rate   

10.3 The existing greenfield run-off rates have been calculated using the Interim Code of Practice for 

Sustainable Drainage Systems (ICP SuDS) method. The greenfield run-off rates have been 

calculated as follows:  

• 1 in 1 year run-off rate = 0.1 l/s;  

• QBAR = 0.2 l/s;  

• 1 in 30 year  = 0.3 l/s;  

• 1 in 100 year = 0.5 l/s  

Greenfield calculations are included as Appendix G. 

Consideration of the Drainage Hierarchy 

10.4 As noted above, Gloucestershire County Council have identified that the drainage hierarchy should 

be considered for the disposal of surface water.  

Discharge Rainwater into Ground via Infiltration  

10.5 BGS online mapping indicates that the site is underlain by superficial deposits of Alluvium which 

are described as comprising Clay and Silt (likely to be of a low permeability) and Sand and Gravel 

(likely to be of a moderate to high permeability). The site is shown to be underlain by bedrock 
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deposits from the Charmouth Mudstone Formation which is described as comprising Mudstone 

which is likely to be of a low permeability.  

10.6 Given the close proximity of the site to the River Windrush and Rissington Gully, there is potential 

for shallow groundwater within the site which would preclude the use of infiltration based SuDS 

techniques. The depth to groundwater will be need to be confirmed on site.  

10.7 Infiltration testing, in accordance with BRE365, may be required at the detailed design stage to 

confirm site specific infiltration rates.  

Discharge Rainwater Direction to a Watercourse  

10.8 The site is bounded immediately to the west by the River Windrush and is bounded to the east by 

Rissington Gully. It is proposed to discharge surface water run-off into the River Windrush. Further 

details are provided below.  

Discharge to a Public Surface Water Sewer  

10.9 Reference to Thames Water Asset Location Plans indicate that there are no public surface water 

sewers within the vicinity of the site.  

Discharge to a Public Combined Sewer   

10.10 Reference to Thames Water Asset Location Plans indicate that there are no public combined 

sewers within the vicinity of the site.  

Consideration of Sustainable Drainage Systems 

10.11 The potential for the use of Sustainable Drainage Systems (SuDS) has been considered at this 

stage. 

Swales, detention basins and ponds 

10.12 Based on the scale of the proposed development there is limited available space to provide open 

attenuation features.  

Soakaways 

10.13 As noted above, the site predominantly comprises low permeability strata. Whilst Sand and Gravel 

may be present within the site, the potential presence of shallow groundwater is likely to preclude 

the use of soakaways within the site. It is recommended that the depth to groundwater is confirmed 

on site during an appropriate site investigation.   
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Rainwater Harvesting 

10.14 Rainwater harvesting could be utilised on site to provide water for non-potable uses such as toilet 

flushing, washing machines, etc.  

10.15 The attenuation benefits provided through the use of rainwater harvesting are considered to be 

limited, and would only be realised when the tanks were not full.   

Green Roofs 

10.16 Based on the scale and nature of the proposed development the use of green roofs is not 

considered feasible.  

Porous / Permeable Paving 

10.17 The use of porous / permeable paving may be feasible within the proposed access road and 

driveways. Storage would be provided within the sub-grade material prior to controlled discharge 

to the receiving watercourse. Further consideration of the inclusion of porous / permeable paving 

will be required at the detailed design stage.  

Modular Underground Attenuation Tanks 

10.18 Based on the scale and nature of the proposed development, it is proposed to provide surface 

water attenuation within an underground attenuation tank. Further details are provided below.  

Conceptual Surface Water Attenuation Scheme 

10.19 A Conceptual Surface Water Drainage Layout has been produced and is included as Figure 8. It 

is proposed to discharge surface water run-off generated by the proposed development to the River 

Windrush at a rate of 2 l/s (the minimum practicable rate allowing self-cleansing of a Hydrobrake 

or similar flow control device). If discharge rates are lower, there is a significant risk that the outfall 

could become blocked which would result in water backing up within the surface water drainage 

system and could potentially result in flooding within the site.  

10.20 In order to achieve this restriction, a total attenuation volume of 35.9 m3 will be required for the 1 

in 100 year plus 40% climate change event. It is proposed to provide this attenuation within an 

underground attenuation tank measuring 100 m2 x 0.5 m deep with a 95% void ratio thereby 

providing a total 38.0 m3 of storage. Surface water will discharge to the River Windrush via a 

Hydrobrake (or similar) flow control device at a rate of 2 l/s. Micro Drainage calculations are 

included as Appendix H.  
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Maintenance of Sustainable Drainage Systems  

10.21 The detailed design of the surface water attenuation scheme will take account of the construction, 

operation and maintenance requirements of surface and subsurface components.  Access will be 

allowed for future maintenance of SuDS elements.  A Maintenance Plan will be prepared at the 

detailed design stage stipulating a schedule for the inspection and maintenance of SuDS 

components to ensure efficient operation over the lifetime of the development.        

Event Exceedance 

10.22 The proposed indicative surface water drainage concept provides underground storage up to the 

1 in 100 year plus 40% climate change event. In an event exceeding this magnitude, detailed 

drainage design will identify mitigation measures to ensure that the resulting above-ground flooding 

will be confined to temporary shallow flooding of the on-site road network and will not affect the 

buildings on site or significantly increase flood risk to off-site locations. 

10.23 Event exceedance planning will be undertaken as part of the final design process.  Suitable 

mitigation measures will be incorporated into the development to ensure water is retained on-site 

should surcharging of on-site drains occur during extreme rainfall events.   
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11 SEQUENTIAL TEST AND EXCEPTION TEST 

Sequential test 

11.1 The NPPF requires the Local Authority to apply the Sequential Test in consideration of new 

development.  The aim of the Test is to steer new development to areas at the lowest probability 

of flooding.  Given that the subject site has not been allocated as one of the Council’s proposed 

future development sites, it has not been specifically assessed within the SFRA.  Therefore the 

Sequential Test is based on the Environment Agency Flood Zones and information contained within 

the SFRA. 

11.2 Hydraulic modelling has identified that the proposed development is located within part of the site 

that is shown to not be impacted during the 1 in 100 year plus 35% climate change event, the 1 in 

100 year plus 70% climate change event and the 1 in 1,000 year event and is considered to be 

located within Flood Zone 1.  

The Exception Test 

11.3 According to Table 3 of the PPG, ‘more vulnerable’ developments are considered appropriate 

within Flood Zone 1 without the requirement to apply the Exception Test.  Therefore, application of 

the Exception Test is not required for the proposed development.  
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12 SUMMARY AND CONCLUSIONS 

12.1 The aim of the Flood Risk Assessment is to outline the potential for the site to be impacted by 

flooding, the potential impacts of the development on flooding both onsite and in the vicinity, and 

the proposed measures which can be incorporated into the development to mitigate the identified 

risks.  The report has been produced in accordance with the guidance detailed in the NPPF.  

Reference has also been made to the CIRIA SuDS manual (C753), the Strategic Flood Risk 

Assessment and following consultation with the Environment Agency’s Partnership and Strategic 

Overview Team and Lead Local Flood Authority.  

12.2 The potential flood risks to the site, and the measures proposed to mitigate the identified risks, are 

summarised in the table below: 

 

Source of flooding 
Identified 

Risk Mitigation proposed 
Residual 

risk 
L M H L M H 

Fluvial     

It is recommended that the finished 

floor levels of the proposed 

residential dwellings are raised 300 

mm above the 1 in 100 year plus 

35% climate change in-channel 

flood level.  

 

It is recommended that appropriate 

property level protection is 

incorporated into the design and 

construction of the proposed 

dwellings.  

 

It is further recommended that 

future residents sign up to the 

Environment Agency’s flood 

warning service which provides free 

alerts and warnings in the event that 

flooding will occur. This aims to 

provide sufficient warning to 

evacuate the site.  
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Source of flooding 
Identified 

Risk Mitigation proposed 
Residual 

risk 
L M H L M H 

Tidal    N/A    

Sewers    

It is recommended that finished 

floor levels are raised above 

surrounding ground levels.  

   

Surface Water    

It is recommended that finished 

floor levels are raised above 

surrounding ground levels. 

   

Groundwater    

It is recommended that finished 

floor levels are raised above 

surrounding ground levels. 

   

Other Sources (e.g. reservoirs, 

water mains) 
   

No further mitigation is considered 

necessary. 
   

 

12.3 Hydraulic modelling has been undertaken to determine the extent of flooding within the site taking 

into account the Environment Agency’s updated climate change allowances. The modelling 

identifies that the proposed development is located within part of the site that is shown to not be 

impacted by flooding and is therefore considered to be located within Flood Zone 1.  

12.4 The maximum in-channel 1 in 100 year plus 35% climate change flood level has been modelled as 

127.52 m AOD. It is recommended that finished floor levels of the proposed dwellings are raised a 

minimum of 300 mm above the modelled  1 in 100 year plus 35% climate change level.  

12.5 A Conceptual Surface Water Drainage Layout has been produced. It is proposed to restrict surface 

water run-off generated by the proposed development to 2 l/s prior to discharge to the River 

Windrush. In order to achieve this restriction, 35.9 m3 of attenuation will be required. It is proposed 

to provide attenuation within an underground storage tank measuring 80 m2 x 0.5 m deep with a 

95% void ratio thereby providing 38.0 m3 of storage.  

12.6 It has been demonstrated that the development meets the Sequential and Exception Tests 

imposed under the NPPF. 

12.7 Overall, it has been demonstrated that the development would be safe, without increasing flood 

risk elsewhere. 
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Figure 4

ENVIRONMENT AGENCY RESERVOIR FLOOD MAP
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Figure 8

CONCEPTUAL SURFACE WATER DRAINAGE 
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Notes

1. This drawing has been prepared in accordance with the scope of RPS’s
appointment with its client and is subject to the terms and conditions of that
appointment. RPS accepts no liability for any use of this document other than
by its client and only for the purposes for which it was prepared and provided.

2. No dimensions are to be scaled from this drawing.
3. Drawing is based on '9435-0005-01' by RPS Group.

4. The extents of existing below ground structures and the line of the sewers are
indicative only and will need to be confirmed on site prior to work commencing
and may affect the information on this drawing.

5. Surface Water Drainage Strategy designed to convey and store runoff
generated by rainfall event of up to 1 in 100 year + 40% Climate Change.

6. Surface Water runoff generated on site will be discharged into the River
Windrush, at a point southwest of the site boundary. The runoff rate will be
limited to 2.0 l/s by using a Hydro Brake® or similar flow control device

7. All drainage features to be in accordance with Building Regulations Approved
Document H.

8. Arrangement shown is conceptual and is subject to detailed drainage design.
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Proposed Surface Water Sewer Network

Site Extent ~ 0.376 hectares

Proposed Underground Storage Crates

Flow Control Chamber
Surface Water discharge rate to be
limited to  2.0 litres/second.

Outfall
Proposed Surface Water
runoff to discharge into the
River Windrush.

Location and level of outfall
to be confirmed by the Lead
Local Flood Authority.

Underground Storage Crate
Surface water runoff to be stored via
underground storage crates.

Proposed storage to have a total area
are of 80m2 with a depth of 0.50m.
Based on 95% porosity, a total volume
of 38m3 is provided.

Sizing to be confirmed at detailed
design stage.
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ENVIRONMENT AGENCY CONSULTATION 



 

End 

 
 
 
 
 
 
 
 
Mr Daniel Percival 
R P S Laboratories Ltd 
Waters Edge Business Park (Unit 12) 
Modwen Road 
Salford 
Lancashire 
M5 3EZ 
 
 

 
 
Our ref: ENVPAC/WTHAMS/00478 
                     WA/2017/124417/01-L01 
Your ref: RA/MB/RCEF51489-004TN 
 
Date:  20 November 2017 
 
 

 
Dear Mr Percival, 
 
Re-run of existing modelling with climate change scenarios    
 
Land off Marshmouth Lane, Bourton-On-The-Water        
 
Thank you for your email dated 13 October 2017 confirming acceptance of our fee and 
instructing us to proceed with the review. We are now in a position to respond.  
 
We confirm that we find the flood modelling of the new climate change scenarios 
satisfactory.  
 
The inflows for the 1 in 100 year plus 35% and 70% scenarios have been applied to the 
model correctly. The model has been re-run and is shown to be stable. Therefore the 
changes made to the model to represent the climate change flood flows are approved. 
 
At the planning application stage, the applicant should be satisfied that the hydraulic 
model is detailed and representative of the site and surroundings. 
 
Yours sincerely, 
 
 
 
Mr Jack Moeran 
Planning Specialist 
 
Direct dial 02030259655 
Direct e-mail planning-wallingford@environment-agency.gov.uk 
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Daniel Percival

From: Rizal Roney
Sent: 19 January 2018 10:01
To: Ersum Shahid; Daniel Percival
Subject: RE: 16/05239/PAYPRE - Conceptual Drainage Strategy

 

 

From: SIRET, Peter [mailto:Peter.Siret@gloucestershire.gov.uk] On Behalf Of Flood Risk Management 

Sent: 19 January 2018 10:00 
To: Rizal Roney 

Subject: [EXT] RE: 16/05239/PAYPRE - Conceptual Drainage Strategy 

 

Dear Ǘḱz⁺ᵹ  
 

Glo  cesꭥershḱre Co  nꭥy Co ncḱᵹ onᵹy ⁺ssess ꭥ꙼ e surیace w⁺ꭥer dr⁺ḱnage یor m⁺ jor appᵹḱc⁺ꭥḱon; siꭥes gre⁺ꭥer ꭥ꙼ an 1 ꙼ ⁺  

wḱꭥ꙼  10 dweᵹᵹḱngs or more  or 1000m2 oی commercḱ⁺ᵹ یᵹoor space  ! ꙼ ḱs appᵹḱc⁺ꭥḱon doesn"ꭥ appear ꭥo m⁺ꭥc ꙼  ꭥ꙼ ḱs 

crḱꭥerḱ⁺  ḱn w ꙼ ḱc ꙼  c⁺se  ḱꭥ wo  ᵹd #e Coꭥswoᵹd Dḱstrḱcꭥ Co  ncḱᵹ w ꙼ o wḱᵹᵹ assess ḱꭥ  
 

$ ere ḱs o  r sꭥandard ad%ḱce  ꙼ owe%er  & recommend yo  ⁺ᵹso see'  ad%ḱce یrom Coꭥswoᵹd Dḱstrḱcꭥ Co  ncḱᵹ   
 

(  surیace w⁺ꭥer dr⁺ḱnage sꭥr⁺ꭥegy ḱs re)  ḱred یor ⁺ᵹᵹ ⁺ppᵹḱc⁺ꭥḱons and یor siꭥes gre⁺ꭥer ꭥ꙼ an 1 ꙼ a or ꭥ꙼ ose wḱꭥ꙼ ḱn ꭥ꙼ e 

*n%ḱronmenꭥ ( gency"s یᵹood zones 2 or +  a siꭥe specḱیḱc یᵹood rḱs'  assessmenꭥ ,- Ǘ( . ḱs ⁺ᵹso re)  ḱred  ! ꙼ ḱs siꭥe ᵹḱes wḱꭥ꙼ ḱn 

ᵹood zone + ,see ⁺ꭥꭥ⁺cی ꙼ ed. so wḱᵹᵹ re)  ḱre a - Ǘ(   
 

! ꙼ e dr⁺ḱnage str⁺ꭥegy sho ᵹd compᵹy wḱꭥ꙼  ꭥ꙼ e prḱncḱpᵹes oی /  st⁺ḱn⁺# ᵹe Dr⁺ḱn⁺ge /ystems ,/  D/. ꙼ ḱerarc꙼ y and ꭥ꙼ e 

str⁺ꭥegy sho  ᵹd noꭥ resuᵹꭥ ḱn any deꭥerḱor⁺ꭥḱon ḱn w⁺ꭥer )  ⁺ᵹḱꭥy  ! ꙼ e  se oی /  D/  sho  ᵹd ḱmpro%e w⁺ꭥer )  ⁺ᵹḱꭥy 

w ꙼ ere%er possi#ᵹe  &nیorm⁺ꭥḱon pro%ḱded #y ꭥ꙼ e /  D/ man ⁺ᵹ  CIǗ&(  C71+  sho  ᵹd #e considered w ꙼ en designḱng ꭥ꙼ e 

/  D/  sysꭥem  
 

&n یoᵹᵹowḱng ꭥ꙼ e /  D/  ꙼ ḱer⁺rc ꙼ y یor surی⁺ce w⁺ꭥer  consider⁺ꭥḱon sho  ᵹd #e gḱ%en یḱrst ꭥo ḱnیḱᵹꭥr⁺ꭥḱon  ꭥ꙼ en dḱsc ꙼ arge ꭥo 

a w⁺ꭥerco  rse  ꭥ꙼ en connecꭥḱng ꭥo a p #ᵹḱc surیace w⁺ꭥer sewer and یḱn⁺ᵹᵹy connecꭥḱng ꭥo a p #ᵹḱc com#ḱned sewer 

,wḱꭥ꙼  ꭥ꙼ e necessary permḱssions یrom ꭥ꙼ e reᵹe%anꭥ w⁺ꭥer company. ḱی ꭥ꙼ ere are no oꭥ꙼ er %ḱ⁺# ᵹe opꭥḱons.  

 

2 ꙼ ere necessary  ḱnیḱᵹꭥr⁺ꭥḱon ꭥesꭥs sho  ᵹd #e compᵹeꭥed ꭥo 3Ǘ* Dḱgest +41 standard and ꭥ꙼ e resuᵹꭥs pro%ḱded  5ᵹease 

noꭥe ꭥ꙼ ⁺ꭥ dḱsc ꙼ argḱng ꭥo an ordḱnary w⁺ꭥerco  rse ,w ꙼ ḱc꙼  ḱncᵹ des dḱꭥc ꙼ es. may re)  ḱre 6and Dr⁺ḱnage Consenꭥ  ḱn ꭥ꙼ ḱs 

case ꭥ꙼ e consenꭥḱng ⁺ ꭥ꙼ orḱꭥy ḱs Coꭥswoᵹd Dḱstrḱcꭥ Co  ncḱᵹ  &ی ꭥ꙼ e str⁺ꭥegy ḱs ꭥo dḱsc꙼ arge ḱnꭥo a w⁺ꭥerco  rse ꭥ꙼ en ꭥ꙼ ere 

wo  ᵹd need ꭥo #e prooی ꭥ꙼ ⁺ꭥ ꭥ꙼ e siꭥe wḱᵹᵹ stḱᵹᵹ #e ⁺# ᵹe ꭥo dr⁺ḱn or ꭥ꙼ ere ḱs suییḱcḱenꭥ storage onsiꭥe یor w꙼ en ꭥ꙼ e 

w⁺ꭥerco  rse ḱs ḱn ꙼ ḱg꙼ ᵹow or wی  ꙼ en ꭥ꙼ e w⁺ꭥerco  rse ḱs ḱn یᵹood  &ی ꭥ꙼ e siꭥe doesn"ꭥ c rrenꭥᵹy dr⁺ḱn ḱnꭥo ꭥ꙼ e w⁺ꭥerco  rse 

ꭥ꙼ en we wo  ᵹd need ꭥo pro%ḱde prooی ꭥ꙼ ⁺ꭥ ꭥ꙼ e rḱsk oی یᵹoodḱng ḱs noꭥ ḱncreased as a resuᵹꭥ oی ḱncreasing ꭥ꙼ e dḱsc ꙼ arge 

ḱnꭥo ḱꭥ  
 

! ꙼ ere sho  ᵹd #e no surی⁺ce w⁺ꭥer یᵹoodḱng on siꭥe یor r⁺ḱnی⁺ᵹᵹ e%enꭥs  p ꭥo and ḱncᵹ dḱng ꭥ꙼ e 1 ḱn +0 year e%enꭥ and no 

ḱnꭥern⁺ᵹ یᵹoodḱng ꭥo properꭥḱes ,ḱncᵹ dḱng #asemenꭥs)  p ꭥo ꭥ꙼ e 1 ḱn 100 year e%enꭥ ,pᵹ s 708 or cᵹḱm⁺ꭥe cی  ꙼ ange.  
De%eᵹopmenꭥ sho  ᵹd noꭥ ḱncrease یᵹood rḱsk o  ꭥside oی ꭥ꙼ e siꭥe  *9ceedance یᵹow ro  ꭥes یor e%enꭥs gre⁺ꭥer ꭥ꙼ an ꭥ꙼ e 1 

ḱn 100 year sꭥorm sho  ᵹd #e ḱdenꭥḱیḱed and sho  ᵹd ⁺%oḱd properꭥḱes ḱncᵹ dḱng gardens. 

 

( ny ⁺ꭥꭥen ⁺ꭥḱon یe⁺ꭥ res sho  ᵹd #e shown ḱncᵹ dḱng c⁺ᵹc  ᵹ⁺ꭥḱons یor sꭥored %oᵹ mes and dḱsc ꙼ arge r⁺ꭥes  - or 

de%eᵹopmenꭥs on Greenیḱeᵹd siꭥes ꭥ꙼ e dḱsc ꙼ arge r⁺ꭥes s꙼ o  ᵹd #e e)  ḱ%⁺ᵹenꭥ ꭥo ꭥ꙼ e pre:de%eᵹopmenꭥ Greenیḱeᵹd r noیی 
r⁺ꭥes  p ꭥo and ḱncᵹ dḱng ꭥ꙼ e 1 ḱn 100 year e%enꭥ  Brownیḱeᵹd r⁺ꭥes sho  ᵹd ⁺ᵹso sꭥrḱ%e ꭥo #e as cᵹose ꭥo ꭥ꙼ e Greenیḱeᵹd 

as possi#ᵹe and sho  ᵹd ne%er e9ceed ꭥ꙼ e pre:de%eᵹoped r⁺ꭥe  Glo  cestershḱre Co  nꭥy Co  ncḱᵹ see' s a 708  red cꭥḱon 

post de%eᵹopmenꭥ ḱی Greenیḱeᵹd r⁺ꭥes are noꭥ ac ꙼ ḱe%⁺# ᵹe  
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- or Greenیḱeᵹd de%eᵹopmenꭥs, ꭥ꙼ e r noیی %oᵹ me  p ꭥo ꭥ꙼ e 1 ḱn 100 year  4 ꙼ o  r r⁺ḱnی⁺ᵹᵹ e%enꭥ ,pᵹ s 708  cᵹḱm⁺ꭥe 

c ꙼ ange. sho  ᵹd noꭥ e9ceed ꭥ꙼ e pre:de%eᵹopmenꭥ Greenیḱeᵹd %oᵹ me یor ꭥ꙼ e same e%enꭥ  - or Brownیḱeᵹd siꭥes ꭥ꙼ e 

r noیی %oᵹ me  p ꭥo ꭥ꙼ e 1 ḱn 100 year  4 ꙼ o  r e%enꭥ ,pᵹ s 708  cᵹḱm⁺ꭥe c ꙼ ange. s꙼ o  ᵹd #e constr⁺ḱned ꭥo a %⁺ᵹ e ⁺s 

cᵹose as ḱs reason⁺# ᵹy pracꭥḱc⁺# ᵹe ꭥo ꭥ꙼ e Greenیḱeᵹd r noیی %oᵹ me and sho  ᵹd ne%er e9ceed ꭥ꙼ e r noیی %oᵹ me pre:
de%eᵹopmenꭥ  
 

- or more ḱnیorm⁺ꭥḱon and ꭥo access o  r ; /ꭥandḱng ( d%ḱce and De%eᵹopmenꭥ G ḱdance< and ; Glo  cesters꙼ ḱre /  D/ 

Design and = ⁺ḱnꭥenance Guḱde< doc  menꭥs pᵹease %ḱsiꭥ o  r we#siꭥe> ꙼ ꭥꭥp>??www gᵹo  cestershḱre go%  ' ?pᵹannḱng:
and:en%ḱronmenꭥ?یᵹood:rḱs' :managemenꭥ?surی⁺ce:w⁺ꭥer:dr⁺ḱnage:and:m⁺ jor:pᵹ⁺nnḱng:appᵹḱc⁺ꭥḱons/  
 

= any ! ꙼ an' s 

 

Peter Siret 

Flood Risk Management Officer 

- ᵹood Ǘḱsk = anagemenꭥ ,/ꭥr⁺ꭥegḱc &nیrastr cꭥ re. 
Glo  cesꭥershḱre Co  nꭥy Co ncḱᵹ 
1st - ᵹoor  3ᵹoc'  1  / ꙼ ḱre $⁺ᵹᵹ  2 esꭥg⁺ꭥe /ꭥreeꭥ  Glo  cesꭥer  G61 2! G 

 

Tel: 01452 427493 

*m⁺ḱᵹ> 5eꭥer /ḱreꭥ@gᵹo  cesꭥershḱre go%  '  

 

 

From: Rizal Roney [mailto:Rizal.Roney@rpsgroup.com]  

Sent: 18 January 2018 15:12 
To: Flood Risk Management 

Subject: 16/05239/PAYPRE - Conceptual Drainage Strategy 

Importance: High 

 

 

/ḱr?= ad⁺m  
 

Ǘ5/  ꙼ as #een commḱssioned ꭥo  nderꭥ⁺' e a concepꭥ ⁺ᵹ dr⁺ḱnage str⁺ꭥegy ꭥo supporꭥ a pᵹannḱng appᵹḱc⁺ꭥḱon یor a siꭥe 

oیی = arshmo  ꭥ꙼  6ane ḱn Bo  rꭥon:on:ꭥ꙼ e 2 ⁺ꭥer  5re:pᵹannḱng appᵹḱc⁺ꭥḱon ,Ǘe012?14 ی+A?5( B5Ǘ*. was ḱssued ḱn 

Decem#er 2014 and a response یrom Coꭥswoᵹd Dḱstrḱcꭥ Co  ncḱᵹ was receḱ%ed ḱn Can ary 2010  Unیorꭥ n⁺ꭥeᵹy no 

menꭥḱon oی dr⁺ḱnage re)  ḱremenꭥs were pro%ḱded  
 

&n order یor Ǘ5/  ꭥo compᵹeꭥe ꭥ꙼ e dr⁺ḱnage str⁺ꭥegy, co ᵹd Glo  cesꭥershḱre Co  nꭥy Co  ncḱᵹ  ⁺s ꭥ꙼ e 66- (   pᵹease ad%ḱse 

as ꭥo ꭥ꙼ eḱr re)  ḱremenꭥs یor ꭥ꙼ e یoᵹᵹowḱng; 

 

E             ( ny re)  ḱremenꭥs ꭥ꙼ e Co  ncḱᵹ may ꙼ ⁺%e on surیace w⁺ꭥer managemenꭥ ⁺ꭥ ꭥ꙼ e proposed de%eᵹopmenꭥ; 
E             = easures ꭥo man⁺ge surیace w⁺ꭥer and preیerred /  D/  ꭥec ꙼ nḱ)  es;  

E             2 ⁺ꭥer F  ⁺ᵹḱꭥy re)  ḱremenꭥs; and  
E             ( ny oꭥ꙼ er re)  ḱremenꭥs یrom /  rی⁺ce 2 ⁺ꭥer poḱnꭥ oی %ḱew  
 

& ᵹoo' ꙼ orward ꭥoی  ear yo  r response  
 

= any ꭥ꙼ an' s. 

 
  
Rizal Roney BSc(Hons), MSc 
Principal Engineer - RPS Planning & Environment 
Unit 12, Waters Edge Business Park, Modwen Road, Salford Quays,
Manchester, M5 3EZ. 
United Kingdom 
Tel: +44 (0) 161 874 3737 
Fax: +44 (0) 161 877 3959 
Email: Rizal.Roney@rpsgroup.com 

www: www.rpsgroup.com 
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This e-mail message and any attached file is the property of the sender and is sent in confidence to the addressee only. 

Internet communications are not secure and RPS is not responsible for their abuse by third parties, any alteration or corruption in transmission or for any loss 
or damage caused by a virus or by any other means. 

RPS Group Plc, company number: 208 7786 (England). Registered office: 20 Western Avenue Milton Park Abingdon Oxfordshire OX14 4SH. 
 
RPS Group Plc web link: http://www.rpsgroup.com 

Recipients should be aware that all e-mails and attachments sent and received by West Oxfordshire, Cotswold and/or Forest of Dean District Council may be 
accessible to others in the Council for business or litigation purposes, and/or disclosed to a third party under the Freedom of Information or Data Protection 
Acts. If you have received this e-mail in error please inform the sender and delete it. 

This e-mail message and any attached file is the property of the sender and is sent in confidence to the addressee only. 

Internet communications are not secure and RPS is not responsible for their abuse by third parties, any alteration or corruption in transmission or for any loss 
or damage caused by a virus or by any other means. 

RPS Group Plc, company number: 208 7786 (England). Registered office: 20 Western Avenue Milton Park Abingdon Oxfordshire OX14 4SH. 
 
RPS Group Plc web link: http://www.rpsgroup.com 

 
 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

 

Think before you print - only print this email if absolutely necessary. 

 

This email and any attachments are strictly confidential and intended for the 

addressee only.   

If you are not the named addressee you must not disclose, copy or take any action in  

reliance of this transmission and you should notify us as soon as possible. 

 

This email and any attachments are believed to be free from viruses but it is your  

responsibility to carry out all necessary virus checks and Gloucestershire County 

Council  

accepts no liability in connection therewith.  
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PROPOSED DEVELOPMENT PLANS 
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Appendix D

ENVIRONMENT AGENCY MODELLED 
FLOOD LEVEL DATA  



Red Kite House, Howbery Park, Wallingford, Oxon OX10 8BD
Customer services line: 08708 506 506
Email: WTenquiries@environment-agency.gov.uk www.environment-agency.gov.uk

Our Ref: OX_1356_01

Please note:

Product 4 (Detailed Flood Risk) for

Product 4 includes the following information:

Flood Map flood storage areas (where available/relevant);
Historic flood events outlines (where available/relevant, not the Historic Flood Map) and 
unique identifiers;

Product 4 is designed for developers where Flood Risk Standing Advice FRA (Flood Risk Assessment) Guidance Note 3 Applies. This is:
i)  "all applications in Flood Zone 3, other than non-domestic extensions less than 250 sq metres; and all domestic extensions", and

Site located at approx grid ref 417145, 220101

Statutory (Sealed) Main River (where available within map extents);

i) Model node X/Y coordinate locations, unique identifiers, and levels and flows for 
defended  scenarios.

If you will be carrying out computer modelling as part of your Flood Risk 
Assessment, please read the enclosed guidance which sets out our 
requirements and best practice for computer river modelling.

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

ii) "all applications with a site area greater than 1 ha" in Flood Zone 2.

http://www.environment-agency.gov.uk/research/planning/33580.aspx

Ordnance Survey 1:25k colour raster base mapping;
Flood Zone 2 and Flood Zone 3;
Relevant model node locations and unique identifiers (for cross referencing to the water 
levels, depths and flows table);

A table showing:

Model extents showing defended scenarios;
FRA site boundary (where a suitable GIS layer is supplied);
Flood defence locations (where available/relevant) and unique identifiers; (supplied 
separately)

iv) Local flood history data (where available/relevant).

This information is based on that currently available as of the date of this 
letter.  You may feel it is appropriate to contact our office at regular intervals, 
to check whether any amendments/ improvements have been made. Should 
you re-contact us after a period of time, please quote the above reference in 
order to help us deal with your query.

This letter is not a Flood Risk Assessment. The information supplied can be 
used to form part of your Flood Risk Assessment. Further advice and guidance 
regarding Flood Risk Assessments can be found on our website at

If you would like advice from us regarding your development proposals you 
can complete our pre application enquiry form which can be found at 

Flood Map areas benefiting from defences (where available/relevant);

http://www.environment-agency.gov.uk/research/planning/82584.aspx

ii) Flood defence locations unique identifiers and attributes; (supplied seperately)
iii) Historic flood events outlines unique identifiers and attributes; and

http://www.environment-agency.gov.uk/research/planning/33580.aspx
http://www.environment-agency.gov.uk/research/planning/82584.aspx
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Flood Map centred on site located at approx grid reference 417145, 220101
Created on 27/04/2016 REF: OX_1356_01

Flooding from rivers or sea without 
defences (Flood Zone 3)  shows the area that
could be affected by flooding:
- from the sea with a 1 in 200 or greater
chance of happening each year
- or from a river with a 1 in 100 or greater
chance of happening each year.

The Extent of an extreme flood (Flood Zone 2)
shows the extent of an extreme flood from rivers 
or the sea with up to a 1 in 1000 chance of 
occurring each year.
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Defence information OX_1356_01

Defence Location:     Bourton-on-the-Water

Description:     There are main river defences in the locality but we cannot currently say which properties benefit from these or what is the standard of protection. We 
are however planning to model these defences in order to identify the standard of protection and update the Flood Map here by the Summer of 2017.



© Environment Agency 2013

Model information OX_1356_01

Model:     Windrush (Bourton-on-the-Water) 2014

Description:     The information provided is taken from the Windrush (Bourton-on-the-Water) 2014 Detailed Mapping project. The study was carried out using 1D-2D modelling 
software (ISIS-Tuflow).

Model design runs:
1 in 5 / 20% AEP; 1 in 20 / 5% AEP; 1 in 75 / 1.3% AEP; 1 in 100 / 1% AEP; 1 in 1000 / 0.1% AEP and 1 in 100+20% / 1% AEP with climate change

Mapped Outputs:
1 in 5 / 20% AEP; 1 in 20 / 5% AEP; 1 in 75 / 1.3% AEP; 1 in 100 / 1% AEP; 1 in 1000 / 0.1% AEP and 1 in 100+20% / 1% AEP with climate change

Model accuracy:
Levels ± 250mm
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FRA Map centred on site located at approx grid reference 417145, 220101
Created on 27/04/2016 REF: OX_1356_01

AEP = Annual Exceedance Probability
The probability of a flood of a particular
magnitude, or greater, occuring in any
given year
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Modelled floodplain flood levels
The modelled flood levels for the closest most appropriate model grid cells for your site are provided below:

2D grid cell 
reference Model Easting Northing 20% AEP 5% AEP 1% AEP 1% AEP (+20% on river 

flows) 0.1% AEP

Floodplain 1 Windrush (Bourton-on-the-Water) 2014 417,162 220,135 126.94 127.10 127.29 127.35 127.55
Floodplain 2 Windrush (Bourton-on-the-Water) 2014 417,164 220,092 No Data 127.10 127.29 127.35 127.46
Floodplain 3 Windrush (Bourton-on-the-Water) 2014 417,175 220,058 126.90 127.05 127.21 127.27 127.38
Floodplain 4 Windrush (Bourton-on-the-Water) 2014 417,151 220,088 No Data No Data No Data No Data 127.48
Floodplain 5 Windrush (Bourton-on-the-Water) 2014 417,116 220,108 No Data No Data No Data No Data 127.56
Floodplain 6 Windrush (Bourton-on-the-Water) 2014 417,103 220,127 No Data 127.27 127.43 127.48 127.53

This flood model has represented the floodplain as a grid.
The flood water levels have been calculated for each grid cell. 

OX_1356_01

flood levels (mAOD)
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RPS HYDRAULIC MODELLING SUMMARY



 

 

 

 

 
 

 
 
 

Our Ref: RA/MB/RCEF51489-004 TN Email: ruth.abbott@rpsgroup.com 
  Date: 12th September 2017 
By Email: Nayan.gandhi@rpsgroup.com 
 
Climate Change Allowance Model Runs 
Land off Marshmouth Lane, Bourton-on-the-Water, Cheltenham, GL54 2EE 

 
1. Introduction 

RPS was instructed to undertake additional model runs, representing Climate Change 

Allowance scenarios, on the Environment Agency’s defended River Windrush model through 

Bourton-on-the-Water. The flood risk associated with Climate Change Allowance scenarios is 

required to be considered in the Planning Process and will inform whether development of the 

site is viable.    

 

2. Background 

A Modelling Scoping Exercise was completed prior to undertaking the Climate Change 

Allowance model runs. The Model Scoping Exercise report (reference RCEF51489-003 

LR_rev01 dated 8th August 2017) confirmed the most appropriate version of the model to use 

and identified the Climate Change Allowance scenarios that are required to be run.  

 

The Modelling Scoping Exercise report recommended the following next steps.  

 

1. Run the model with the recent (February 2015 Guidance) Climate Change Allowance 

scenarios i.e. 100 year +35% and 100 year +70%. This will complete the suite of flood 

risk data required to inform a FRA (Flood Risk Assessment).  

2. Post-process and present the model results to provide data in a suitable format for the 

FRA. This will include maps showing flood extents, depths, levels, and Hazard rating in 

the vicinity of the site and the access routes to it. This data is required to inform an 

assessment of the feasibility of building different land uses within the site and the 

design of required mitigation measures to be used in any proposed development. 

3. Advise the Client on the implications of the results for potential development of the site. 

If the Climate Change results show that the site is completely inundated with significant 

depths of flood water then it is unlikely that any development will be achievable and 

there would be little point in producing a FRA. However, if the Climate Change results 

show that the flood risk is less severe and there is potential to introduce mitigation 

measures to reduce it to an acceptable level, then it would be worth undertaking a FRA. 

4. If steps 1 -3 above yield results that appear positive, discuss the results of the 

modelling with the EA/LLFA to confirm whether development of the site is potentially 

viable and identify what kind of mitigation measures should be explored in the FRA. 

Unit 12, Watersedge Business Park, Modwen Road, Salford Quays, M5 3EZ 

T  +44 (0) 161 874 3737      F  +44 (0) 161 877 3959   E rpsmcr@rpsgroup.com  W  www.rpsgroup.com 
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5. If required by the Client, produce a FRA for Planning Application. 

This Technical Note presents the outcome of undertaking Steps 1 to 3. The requirement for 

Steps 4 and 5 is discussed at the end of this Technical Note. 

3. Model runs 

In line with the most recent (February 2015) guidance on Climate Change Allowance and flood 

risk, the existing Environment Agency model of the defended River Windrush at Bourton-on-

the-Water River has been run by RPS for the following events: 100 year +35% and 100 year 

+70%. 

The model was previously run by the Environment Agency for the following events: 5 year, 20 

year, 75 year, 100 year, 100 year +20%, and 1000 year. 

In total, therefore, there is now a complete suite of flood risk data required to inform a FRA.  

4. Model results 

The results of the modelling are presented as maximum extents maps (Figure 1) and maximum 

flood depth and Hazard maps (at the end of this Technical Note). Table 1 shows maximum 

modelled in-channel flood levels within the vicinity of the site. It should be noted that the 

modelling represents a defended scenario. The defences may offer protection to the site and 

therefore the site could be at a residual risk of flooding should the defences fail or their design 

standard be exceeded.  
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Figure 1: Maximum modelled defended flood extents for a range of events. In-channel (1D) nodes in 
vicinity of the site are labelled in dark green. 

 

Maximum defended in-channel flood level 
(m AOD) 

1D model 
node label 100 year 

100 year 
+35% CC 

100 year 
+70% CC 

1000 
year 

1.022d 127.43 127.52 127.56 127.57 

1.021d 127.4 127.51 127.55 127.57 

1.02 127.16 127.27 127.33 127.36 
Table 1: Maximum modelled in-channel (1D) levels for a range of events. 

The mechanism of flooding to the site is shown in Figure 2. The wider area in which the site is 

located experiences flooding from flows migrating through the floodplain. Rissington Road 

forms a significant floodplain flow path during extreme events; when the capacity of the River 

Windrush is exceeded further upstream, the resulting out-of-bank flows migrate onto the 

Rissington Road where they are then conveyed southwards following the route of the road. At 

the junction of Rissington Road and Marshmouth Lane (to the north east of the site) the 
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majority of these flows coming down Rissington Road enter Rissington gully, the small ditch 

flowing adjacent to the eastern site boundary. On the site’s western boundary, formed by the 

main Windrush channel, there is very little direct flooding out of the left hand bank into the site 

from the watercourse.  

 

Figure 2: Flooding mechanisms during a large flood event. 

A full analysis of the model results in the context of the requirement to consider and mitigate 

fluvial flood risk within the Planning Application process would need to be discussed in detail 

within an FRA. However, at this stage, comment can be made on the likely potential for 

development on the site. It can be seen from the mapping that a proportion of the site remains 

flood-free in a defended scenario during all events up to and including the 1000 year. This dry 

area may therefore be suitable for ‘more vulnerable’ development types such as residential 

properties. 

The Hazard mapping identifies that safe access/egress onto via the north eastern corner of the 

site would be achievable. 

In order seek advice on whether development of the site is viable from a flood risk perspective 

and identify the mitigation measures which should be explored in an FRA, it is recommended 

that formal pre-application consultation is undertaken with the Environment Agency (EA) and 

Lead Local Flood Authority (LLFA). 

5. Conclusions and next steps 

In line with the most recent (February 2015) guidance on Climate Change Allowance and flood 

risk, the existing Environment Agency model of the defended River Windrush at Bourton-on-

the-Water River has been run by RPS for the 100 year +35% and 100 year +70% events. 

There is now a complete suite of flood risk data required to inform a FRA. 
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The results of the modelling appear positive, indicating that development of the site could be 

achievable from a flood risk perspective. 

Going forward, it is highly recommended that formal pre-application consultation is undertaken 

with the Environment Agency and Lead Local Flood Authority. This would comprise discussing 

the results of the modelling to confirm what type of development would be acceptable on the 

site and what mitigation measures or design criteria would need to be incorporated into a 

proposed development application. For example it is likely that the Environment Agency / Lead 

Local Flood Authority will require: 

• The extent of flooding on the site to be confirmed through comparison of modelled flood 

levels against a topographic survey of the site; 

• ‘More vulnerable’ development (e.g. residential properties) may be required to be 

located outside the 1000 year flood extent. ‘Less vulnerable’ development (e.g. 

gardens) can be located within the areas at risk of flooding. 

• Finished floor levels of residential buildings will need to be set up to 600mm above the 

100 year +35% event maximum modelled flood level; 

• Any changes to ground levels within the areas at risk of flooding will need to be 

compensated for; 

• Safe access/egress for the site will need to be demonstrated; 

As advised in original Flood Risk Scoping Study that was prepared for the site (report reference 

RCEF40193-002 LR, dated 14th September 2016) it is recommended that the Planners contact 

the Local Authority at this stage to discuss any requirements to apply the Sequential Test in 

relation to proposed development of the site. For ease of reference, the advice in the Flood 

Scoping Study is reproduced below: 

The Sequential Test will require analysis of all other potential development sites identified 

within the Borough (to be agreed with the Local Planning Authority) and housing sites within the 

SHLAA, to establish whether any of these site are more suitable for the proposed development, 

and at a lower risk of flooding. Further assessment will be required to establish whether 

arguments can be formed against the suitability of these sites for the currently proposed 

development. 

As advised in the previously-issued Modelling Scoping Report, the fee to undertake pre-

application consultation with the Environment Agency and Lead Local Flood Authority (i.e. Step 

4) will be £500 ex VAT (also excluding any EA / LLFA pre-application consultation fees). The 

timescale for undertaking the consultation will be dependent on EA/LLFA consultation response 

times, which can typically be up to 20 working days.  All works will be undertaken in 

accordance with RPS Standard Terms of Business. Following the completion of the 

consultation (Step 4) should the client wish to submit a Planning Application, a FRA would need 

to be produced (Step 5). A fee proposal for this step would be provided nearer the time if 

required. 



6 
  RCEF51489-004 TN 

12th September 2017 
 
We trust that this Technical Note provides a greater understanding of the nature of the flood 

risk to the site and will aid an informed decision of an appropriate way forward with regards to 

considering the opportunities for development.  

Yours sincerely 

for RPS Health, Safety & Environment 

 

Ruth Abbott 

Senior Hydraulic Modeller 

 

ATTACHMENTS: 

Flood depth and Hazard maps 
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Search address supplied Land Adjacetn To Birdland 

Rissington Road 

Bourton-On-The-Water 

Cheltenham 

GL54 2BN 

 

 

 

 

 

 

 

Your reference RCEF60537 

 

Our reference SFH/SFH Standard/2018_3723467 

 

Received date 18 January 2018 

 

Search date  18 January 2018 
 
 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

RPS Group 
Manchester Manchester 
Modwen Road 
 
 
 
 
 

 
 
 

Thames Water Utilities Ltd 
Property Searches, PO Box 3189, Slough SL1 4WW 
DX 151280 Slough 13 

 
searches@thameswater.co.uk 
www.thameswater-propertysearches.co.uk 
 
0845 070 9148 
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Search address supplied: Land Adjacetn To Birdland,Rissington 
Road,Bourton-On-The-Water,Cheltenham,GL54 
2BN 

 

 

This search is recommended to check for any sewer flooding in a specific 

address or area 

 

 

TWUL, trading as Property Searches, are responsible in respect of the following:- 
 
(i) any negligent or incorrect entry in the records searched; 
 
(ii) any negligent or incorrect interpretation of the records searched; 
 
(iii) and  any negligent or incorrect recording of that interpretation in the search 

report 
 
(iv) compensation payments 

 

 

 

Thames Water Utilities Ltd 
Property Searches, PO Box 3189, Slough SL1 4WW 
DX 151280 Slough 13 

 
searches@thameswater.co.uk 
www.thameswater-propertysearches.co.uk 
 
0845 070 9148 
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History of Sewer Flooding 

 

Is the requested address or area at risk of flooding due to overloaded 

public sewers? 

 

The flooding records held by Thames Water indicate that there have been 

no incidents of flooding in the requested area as a result of surcharging 

public sewers. 

 

For your guidance: 

 

• A sewer is “overloaded” when the flow from a storm is unable to pass 

through it due to a permanent problem (e.g. flat gradient, small diameter). 

Flooding as a result of temporary problems such as blockages, siltation, 

collapses and equipment or operational failures are excluded. 

• “Internal flooding” from public sewers is defined as flooding, which enters 

a building or passes below a suspended floor. For reporting purposes, 

buildings are restricted to those normally occupied and used for 

residential, public, commercial, business or industrial purposes. 

• “At Risk” properties are those that the water company is required to 

include in the Regulatory Register that is presented annually to the 

Director General of Water Services. These are defined as properties that 

have suffered, or are likely to suffer, internal flooding from public foul, 

combined or surface water sewers due to overloading of the sewerage 

system more frequently than the relevant reference period (either once or 

twice in ten years) as determined by the Company’s reporting procedure. 

• Flooding as a result of storm events proven to be exceptional and beyond 

the reference period of one in ten years are not included on the At Risk 

Register. 

• Properties may be at risk of flooding but not included on the Register 

where flooding incidents have not been reported to the Company. 

• Public Sewers are defined as those for which the Company holds 

statutory responsibility under the Water Industry Act 1991. 

• It should be noted that flooding can occur from private sewers and drains 

which are not the responsibility of the Company.  This report excludes 

flooding from private sewers and drains and the Company makes no 

comment upon this matter. 

• For further information please contact Thames Water on   

Tel: 0800 316 9800 or website www.thameswater.co.uk 

 

 

 
Thames Water Utilities Ltd 
Property Searches, PO Box 3189, Slough SL1 4WW 
DX 151280 Slough 13 

 
searches@thameswater.co.uk 
www.thameswater-propertysearches.co.uk 
 
0845 070 9148 
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RPS Group Limited Page 1

2420 The Quadrant RCEF60537 - Birdland

Aztec West Almondsbury Greenfield Runoff

Bristol  BS32 4AQ ICP SUDS

Date 16.01.2018 Designed by ES

File Checked by RR

Micro Drainage Source Control 2016.1

ICP SUDS Mean Annual Flood

©1982-2016 XP Solutions

Input

Return Period (years) 100 Soil 0.150
Area (ha) 0.376 Urban 0.000
SAAR (mm) 800 Region Number Region 4

Results l/s

QBAR Rural 0.2
QBAR Urban 0.2

Q100 years 0.5

Q1 year 0.1
Q30 years 0.3
Q100 years 0.5
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MICRO DRAINAGE CALCULATIONS  



RPS Group Limited Page 1
2420 The Quadrant RCEF60537
Aztec West Almondsbury Conceptual Surface Water
Bristol  BS32 4AQ Underground Storage Crate
Date 16/01/2018 Designed by ES
File 1 in 100 plus 40.SRCX Checked by RR
Micro Drainage Source Control 2017.1.2

Summary of Results for 100 year Return Period (+40%)

©1982-2017 XP Solutions

Half Drain Time : 157 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 9.128 0.228 0.0 2.0 2.0 17.3 O K
30 min Summer 9.201 0.301 0.0 2.0 2.0 22.9 O K
60 min Summer 9.269 0.369 0.0 2.0 2.0 28.0 O K
120 min Summer 9.309 0.409 0.0 2.0 2.0 31.1 O K
180 min Summer 9.312 0.412 0.0 2.0 2.0 31.3 O K
240 min Summer 9.307 0.407 0.0 2.0 2.0 30.9 O K
360 min Summer 9.289 0.389 0.0 2.0 2.0 29.5 O K
480 min Summer 9.267 0.367 0.0 2.0 2.0 27.9 O K
600 min Summer 9.242 0.342 0.0 2.0 2.0 26.0 O K
720 min Summer 9.215 0.315 0.0 2.0 2.0 24.0 O K
960 min Summer 9.167 0.267 0.0 2.0 2.0 20.3 O K
1440 min Summer 9.088 0.188 0.0 2.0 2.0 14.3 O K
2160 min Summer 9.017 0.117 0.0 2.0 2.0 8.9 O K
2880 min Summer 8.988 0.088 0.0 1.8 1.8 6.7 O K
4320 min Summer 8.967 0.067 0.0 1.4 1.4 5.1 O K
5760 min Summer 8.957 0.057 0.0 1.1 1.1 4.3 O K
7200 min Summer 8.951 0.051 0.0 1.0 1.0 3.8 O K
8640 min Summer 8.946 0.046 0.0 0.8 0.8 3.5 O K
10080 min Summer 8.943 0.043 0.0 0.7 0.7 3.3 O K

15 min Winter 9.157 0.257 0.0 2.0 2.0 19.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 123.193 0.0 19.0 24
30 min Summer 82.833 0.0 25.6 38
60 min Summer 53.188 0.0 33.0 66
120 min Summer 32.997 0.0 41.0 120
180 min Summer 24.597 0.0 45.9 154
240 min Summer 19.830 0.0 49.3 186
360 min Summer 14.573 0.0 54.3 254
480 min Summer 11.712 0.0 58.2 324
600 min Summer 9.877 0.0 61.4 394
720 min Summer 8.589 0.0 64.1 456
960 min Summer 6.883 0.0 68.5 584
1440 min Summer 5.028 0.0 75.0 822
2160 min Summer 3.665 0.0 82.1 1152
2880 min Summer 2.925 0.0 87.3 1480
4320 min Summer 2.125 0.0 95.1 2208
5760 min Summer 1.691 0.0 101.0 2936
7200 min Summer 1.416 0.0 105.7 3672
8640 min Summer 1.225 0.0 109.8 4400
10080 min Summer 1.085 0.0 113.3 5136

15 min Winter 123.193 0.0 21.3 24



RPS Group Limited Page 2
2420 The Quadrant RCEF60537
Aztec West Almondsbury Conceptual Surface Water
Bristol  BS32 4AQ Underground Storage Crate
Date 16/01/2018 Designed by ES
File 1 in 100 plus 40.SRCX Checked by RR
Micro Drainage Source Control 2017.1.2

Summary of Results for 100 year Return Period (+40%)

©1982-2017 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

30 min Winter 9.241 0.341 0.0 2.0 2.0 26.0 O K
60 min Winter 9.318 0.418 0.0 2.0 2.0 31.8 O K
120 min Winter 9.368 0.468 0.0 2.0 2.0 35.6 O K
180 min Winter 9.373 0.473 0.0 2.0 2.0 35.9 O K
240 min Winter 9.364 0.464 0.0 2.0 2.0 35.3 O K
360 min Winter 9.338 0.438 0.0 2.0 2.0 33.3 O K
480 min Winter 9.306 0.406 0.0 2.0 2.0 30.9 O K
600 min Winter 9.271 0.371 0.0 2.0 2.0 28.2 O K
720 min Winter 9.229 0.329 0.0 2.0 2.0 25.0 O K
960 min Winter 9.152 0.252 0.0 2.0 2.0 19.1 O K
1440 min Winter 9.041 0.141 0.0 2.0 2.0 10.7 O K
2160 min Winter 8.983 0.083 0.0 1.7 1.7 6.3 O K
2880 min Winter 8.968 0.068 0.0 1.4 1.4 5.1 O K
4320 min Winter 8.954 0.054 0.0 1.0 1.0 4.1 O K
5760 min Winter 8.946 0.046 0.0 0.8 0.8 3.5 O K
7200 min Winter 8.942 0.042 0.0 0.7 0.7 3.2 O K
8640 min Winter 8.938 0.038 0.0 0.6 0.6 2.9 O K
10080 min Winter 8.936 0.036 0.0 0.5 0.5 2.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 82.833 0.0 28.7 38
60 min Winter 53.188 0.0 37.0 66
120 min Winter 32.997 0.0 45.9 120
180 min Winter 24.597 0.0 51.4 172
240 min Winter 19.830 0.0 55.2 196
360 min Winter 14.573 0.0 60.9 274
480 min Winter 11.712 0.0 65.2 350
600 min Winter 9.877 0.0 68.8 426
720 min Winter 8.589 0.0 71.8 498
960 min Winter 6.883 0.0 76.7 620
1440 min Winter 5.028 0.0 84.0 840
2160 min Winter 3.665 0.0 91.9 1132
2880 min Winter 2.925 0.0 97.8 1496
4320 min Winter 2.125 0.0 106.5 2208
5760 min Winter 1.691 0.0 113.2 2936
7200 min Winter 1.416 0.0 118.4 3656
8640 min Winter 1.225 0.0 122.9 4400
10080 min Winter 1.085 0.0 126.9 5080
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Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.800 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.083

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.027 4 8 0.028 8 12 0.028
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Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 10.000

Cellular Storage Structure

Invert Level (m) 8.900 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 80.0 0.0 1.300 0.0 0.0
0.100 80.0 0.0 1.400 0.0 0.0
0.200 80.0 0.0 1.500 0.0 0.0
0.300 80.0 0.0 1.600 0.0 0.0
0.400 80.0 0.0 1.700 0.0 0.0
0.500 80.0 0.0 1.800 0.0 0.0
0.501 0.0 0.0 1.900 0.0 0.0
0.700 0.0 0.0 2.000 0.0 0.0
0.800 0.0 0.0 2.100 0.0 0.0
0.900 0.0 0.0 2.200 0.0 0.0
1.000 0.0 0.0 2.300 0.0 0.0
1.100 0.0 0.0 2.400 0.0 0.0
1.200 0.0 0.0 2.500 0.0 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0074-2000-0500-2000
Design Head (m) 0.500

Design Flow (l/s) 2.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 74

Invert Level (m) 8.900
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 0.500 2.0
Flush-Flo™ 0.149 2.0
Kick-Flo® 0.342 1.7

Mean Flow over Head Range - 1.7

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated
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Hydro-Brake® Optimum Outflow Control
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Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 1.9 1.200 3.0 3.000 4.6 7.000 6.8
0.200 2.0 1.400 3.2 3.500 4.9 7.500 7.1
0.300 1.8 1.600 3.4 4.000 5.2 8.000 7.3
0.400 1.8 1.800 3.6 4.500 5.5 8.500 7.5
0.500 2.0 2.000 3.8 5.000 5.8 9.000 7.8
0.600 2.2 2.200 3.9 5.500 6.1 9.500 8.0
0.800 2.5 2.400 4.1 6.000 6.3
1.000 2.7 2.600 4.3 6.500 6.6


	FIGURES
	1 SITE LOCATION PLAN
	2 ENVIRONMENT AGENCY FLOOD MAP FOR PLANNING
	3 ENVIRONMENT AGENCY SURFACE WATER FLOOD MAP
	4           ENVIRONMENT AGENCY RESEROIVR FLOOD MAP
	5a         1 IN 100 + 35% CLIMATE CHANGE MODELLED MAXIMUM DEPTH
	5b         1 IN 100 + 70% CLIMATE CHANGE MODELLED MAXIMUM DEPTH
	6a         1 IN 100 + 35% CLIMATE CHANGE HAZARD MAPPING (WIDER AREA)
	6b         1 IN 100 + 35% CLIMATE CHANGE HAZARD MAPPING (ZOOMED)
	7a         1 IN 100 + 70% CLIMATE CHANGE HAZARD MAPPING (WIDER AREA)
	7b         1 IN 100 + 70% CLIMATE CHANGE HAZARD MAPPING (ZOOMED)
	8           CONCEPTUAL SURFACE WATER DRAINAGE LAYOUT.
	APPENDICES
	A ENVIRONMENT AGENCY CONSULTATION
	B          GLOUCESTERSHIRE COUNTY COUNCIL CONSULTATION
	C PROPOSED DEVELOPMENT PLANS
	D ENVIRONMENT AGENCY MODELLED FLOOD LEVEL DATA
	E RPS HYDRAULIC MODELLING SUMMARY
	F THAMES WATER ASSET LOCATION PLANS AND SEWER FLOODING HISTORY
	G           ICP SUDS GREENFIELD CALCULATIONS
	H          MICRO DRAINAGE CALCULATIONS
	flysheetsdraft.pdf
	60537RCEF-Birdland-SK001-Conceptual Surface Water.pdf
	Sheets and Views
	dwg


	App C - Figure 2 Block Plan 9435-0005-01.pdf
	A3
	Viewport-1
	Viewport-2
	Viewport-3


	App D - Product 4.pdf
	Product 4 Front
	Defences
	Models
	2D Floodplain

	App G - RCEF60537 - Birdland - Qbar - ICP SUDS.pdf
	ICP SUDS Mean Annual Flood

	app H - RCEF60537 - Birdland - Storage Crate.pdf
	Summary of Results for 100 year Return Period (+40%)
	Rainfall Details
	Time Area Diagram
	Model Details
	Cellular Storage Structure
	Hydro-Brake Optimum® Outflow Control



