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Matter 7 Strategy for Bungay:  Issue 7.1 WLP5.1 East of St Johns Road, Bungay 

1 Introduction 

1.1 Tim Basey-Fisher is the landowner of proposed allocation:  WLP5.1 East of St Johns Road, Bungay.  Tim Basey-

Fisher supports the allocation of his land for residential development, and is broadly content with the proposed 

indicative masterplan (WLP 5.1 figure 17), subject to detailed comments/clarification as submitted in the 

response to the Pre-Submission Version of the Local Plan and summarised in this statement.   

1.2 Tim Basey-Fisher confirms that the site is available for development, and can be brought forward independently 

of proposed allocation WLP5.2 West of St Johns Road, as there are no dependencies between the two 

allocations.    

1.3 Tim Basey-Fisher has a track record of promoting land for development and successfully promoted the land 

opposite the proposed allocation (north and south of Bungay Swimming Pool), gaining planning consent in 

March 2016 (ref:  DC/14/4103/OUT).  At the time of writing this Local Plan Hearing Statement (September 

2018), the first reserved matters for the residential part of the consented site are currently being prepared and 

are due for submission in October 2018.   The consented site, which forms part of proposed allocation WLP5.2 

West of St Johns Road, Bungay, is the subject of a separate joint hearing statement prepared with Bidwells on 

behalf of Tim Basey-Fisher and the Slater Family (the landowners).       

2 Response to Inspector’s Issues  

Matter 7, Issue 7.1:   Are the following allocations for development and policy areas 
defined on the policies map (allocation/Policy WLP5.1 East of St Johns Road, Bungay) 
soundly-based; are the criteria set out in the relevant policies justified and effective, and is 
there evidence that the development of the allocations is viable and deliverable in the 
timescales indicated in Appendix 3 of the plan   

7.1 (a) Is the allocation and policy area soundly based?  

2.1 The allocation/policy WLP5.1 East of St John’s Road, is considered to be soundly based.  It appears to have been 

positively prepared, is justified by evidence, is effective and is consistent with National Planning Policy.  The 

Council’s housing evidence (including the Ipswich and Waveney Housing Market Areas-Strategic Housing 

Market Assessment and Objectively Assessed Need) demonstrates that there is a confirmed need for new 

housing in the District.  The Council’s evidence demonstrates that Bungay is a suitable location for new 

development, and has a range of services, facilities and job opportunities to support new growth, many within 

walking distance of the site.  The Council’s evidence (including the Sustainability Appraisal, Strategic Flood Risk 

Assessment) also demonstrates that the site represents an appropriate development option when considering 

the alternative options, which are very limited due to environmental constraints in other parts of Bungay.    
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2.2 Further evidence has been commissioned by the landowner, to further justify the allocation and address 

comments raised at previous stages of the Local Plan Process.  A site specific Flood Risk Assessment Scoping 

Report was prepared in January 2018 by BLI consulting, to understand the flood risk implications of the 

proposed allocation and consider the options available for addressing flood risk.  The Assessment is appended 

to this hearing statement. The Assessment was submitted to Waveney Council prior to the publication of the 

Pre-Submission version of the Local Plan and has helped to inform the proposed allocation and indicative 

masterplan.   

2.3 The Assessment confirms that the residential element of the proposed allocation is within Flood Zone 1, and is 

at a low risk from flooding, where appropriate mitigation measures can be incorporated into the detailed 

design.   It is not, therefore, subject to the Sequential and Exceptions Tests.  The Assessment confirms that the 

site can incorporate a Sustainable Surface Water Drainage Strategy, to drain the proposed allocation's 

impermeable areas and ensure flood risk is not increased elsewhere; and it allows for the location of drainage 

infrastructure to be constructed within Flood Zone 1.  The report also confirms the suitability of other land for 

low risk usage such as Public Open Space. 

2.4 It is noted that the Environment Agency are content with the proposed allocation as the land adjacent to the 

main river is safeguarded from residential development and identified for flood risk attenuation and compatible 

open space. 

2.5 The consented scheme for the site opposite, (North and South of Bungay Swimming Pool - DC/14/4193/OUT), 

did include the consented site’s drainage attenuation pond on land within the proposed allocation, but it is 

outside of the part of the proposed allocation (WLP5.1) identified for residential development and within the 

area safeguarded for flood attenuation and compatible open space.   

2.6 In any event, an agreement in principle has been reached with the Council and landowner to relocate the 

consented site’s drainage pond to another location further south east to other land within the landowners 

control.  The expectation is that this proposal will be formalised through the submission and determination of 

the forthcoming first reserved matters/Section 73 application for the consented site.  Alternatively, the 

Assessment demonstrates that there is sufficient land available within Flood Zone 1 to potentially 

accommodate the drainage attenuation for both the consented site (DC/14/4193/OUT and the proposed 

allocation (East of St Johns Road) within Flood Zone 1.   
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2.7 The drainage strategy for the parts of the proposed allocated site (WLP 5.2 West of St Johns Road) that are 

outside of the consented land (DC/14/4193/OUT), will be dealt with at the planning application stage, a flood 

risk assessment will be prepared, likely to include infiltration testing, and a drainage strategy produced, which 

will need to be signed off by the Lead Flood Risk Authority.  Initial advice has confirmed that there are various 

options for dealing with drainage for the unconsented parts of WLP 5.2 West of St Johns Road, including, on site 

attenuation/infiltration (i.e. on land within the allocation); or an alternative area within the landowners control 

between St Johns Road and the River Tin, or a combination.  The drainage attenuation scheme for WLP5.2 West 

of St Johns Road, does not need to be accommodated on the proposed allocation WLP 5.1 East of St Johns 

Road, as suggested by other respondents.       

 7.1 (b) Are the criteria set out in the relevant policies justified and effective?  

2.8 Tim Basey-Fisher considers that for the most part, the criteria in Policy WLP5.1 are justified and effective, 

although greater clarity and flexibility is suggested for various criteria.  The reasoning and proposed changes to 

the criteria are set out in Tim Basey-Fisher’s representations on the pre-submission version of the plan. In 

summary:  

 The policy should be re-worded to confirm that ‘at least’ or ‘approximately’ 85 dwellings will be 

accommodated on the site. This would ensure consistency with Policy WLP1.1, which expresses the 

housing numbers to be achieved as a minima and provide a degree of flexibility to allow final numbers to 

be determined by more detailed technical work and masterplanning; 

 The policy should be re-worded to confirm that density requirement should be expressed as a range, and 

acknowledge that it will be determined through a more detailed masterplanning process; 

 The policy should be re-worded to confirm that the requirement for pedestrian and cycle routes to 

connect to Kerrison Road and Meadow Road should acknowledge that provision can only be made up to 

the allocation’s boundary. Onward connections into residential development outside of the allocation 

cannot be a policy requirement, as delivery would be outside of control of those promoting the allocation; 

 The policy should be re-worded to confirm that the scheme’s landscaping should be determined through a 

more detailed masterplanning process, which needs to also take account of views of Dukes Farm and Barn 

from St John’s Road, rather than establishing a fixed requirement for a minimum depth landscaping strip 

at the Plan making stage; and 

 The policy should be re-worded to delete the requirements for planning applications to be supported by 

ecology, archaeology, flood risk and transport assessments.  As these requirements are covered by other 

polices and/or the Council’s planning application validation checklist. 
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7.1 (c) is there evidence that the development of the allocations is viable and deliverable in the 
timescales indicated in Appendix 3 of the plan?  

2.9 The trajectory for WLP5.1 in Appendix 3 of the Plan suggests that the site would begin to deliver units in 

2021/2022, with delivery increasing in subsequent years. 

2.10 To achieve this trajectory, the likelihood is that an outline planning application would need to be approved by 

the end of 2019, to allow for the marketing and sale of the site to a developer by mid-2020.  The first reserved 

matters applications would need to be approved by late 2020/early 2021, to allow for discharge of conditions 

and commencement on site by mid-2021.  The construction/occupation of the first 10 units would take place 

mid/late 2021/early 2022 to allow the first occupations in this period.   

2.11 Based on experience elsewhere, and assuming a stable housing and site market over the next few years, this 

timetable is considered achievable, although the likelihood is that the first occupations would take place in early 

2022, which is still consistent with the Plan’s trajectory.   

2.12 Post 2022, the annual delivery rate will depend on the housing market at the time.  However, all things being 

equal, most developers building out mid-size sites such as WLP5.1 would hope for the sale and occupation of at 

least 20 units per annum, perhaps more.  The trajectory in this regard may be conservative, but taking into 

account the uncertainties in the housing market, it is considered to be as appropriate an estimate as it can be. 

3 Conclusions 

3.1 Tim Basey-Fisher considers that Waveney Local Plan Policy WLP5.1 has been positively prepared, and that the 

strategy for Bungay will help meet the Town’s housing needs and contribute to meeting the wider District’s 

housing needs over the plan period.  

3.2 Tim Basey-Fisher request that the more detailed comments on matters such as density, landscaping and 

masterplanning etc. submitted in response to the Waveney Local Plan Pre-Submission version (and summarised 

in this statement) are given due regard by the Inspector and Authority, but do not consider them to be 

fundamental matters of soundness requiring much detailed discussion at the Hearing session.  
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Limitations 
 
This Report has been prepared by BLI Consulting Engineers Ltd for the sole use of Tim Basey-Fisher (“Client”) in 
accordance with the Agreement under which our services were performed [letter dated 27 October 2017]. No 
other warranty, expressed or implied, is made as to the professional advice included in this Report or any other 
services provided by BLI Consulting Engineers Ltd. This Report is confidential and may not be disclosed by the 
Client nor relied upon by any other party without the prior and express written agreement of BLI Consulting 
Engineers Ltd. 
 
The conclusions and recommendations contained in this Report are based upon information provided by others 
and upon the assumption that all relevant information has been provided by those parties from whom it has been 
requested and that such information is accurate.  Information obtained by BLI Consulting Engineers Ltd has not 
been independently verified by BLI Consulting Engineers Ltd, unless otherwise stated in the Report. 
 
The methodology adopted and the sources of information used by BLI Consulting Engineers Ltd in providing its 
services are outlined in this Report. The work described in this Report was undertaken during January 2017 and 
is based on the conditions encountered and the information available during the said period of time. The scope of 
this Report and the services are accordingly factually limited by these circumstances. 
 
Where assessments of works or costs identified in this Report are made, such assessments are based upon the 
information available at the time and where appropriate are subject to further investigations or information which 
may become available.   
 
BLI Consulting Engineers Ltd disclaim any undertaking or obligation to advise any person of any change in any 
matter affecting the Report, which may come or be brought to BLI Consulting Engineers Ltd’s attention after the 
date of the Report. 
 
Certain statements made in the Report that are not historical facts may constitute estimates, projections or other 
forward-looking statements and even though they are based on reasonable assumptions as of the date of the 
Report, such forward-looking statements by their nature involve risks and uncertainties that could cause actual 
results to differ materially from the results predicted. BLI Consulting Engineers Ltd specifically does not guarantee 
or warrant any estimate or projections contained in this Report. 

 

 

 

 

 

 

 

 

Copyright 
 

© This Report is the copyright of BLI Consulting Engineers Ltd. 

Any unauthorised reproduction, adaption or usage of this report and/or appended documents by any person is 

strictly prohibited without prior written consent. 
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1 Introduction 

1.1 BLI Consulting Engineers Ltd have been commissioned by Tim Basey-Fisher to prepare a Flood Risk & 

Surface Water Drainage Assessment (Scoping Report) in accordance with the National Planning Policy 

Framework (NPPF) and the Flood Risk and Coastal Change Planning Practice Guidance (PPG). This 

report will form part of the supporting technical documentation, to accompany an application for the site to 

be allocated within the Waveney District Councils (WDC) Local Plan. 

1.2 The purpose of this report is to provide early scoping information on the flood risks associated with the 

application site and to present appropriate mitigation measures for the proposed residential development 

where flood risk has been identified.  This is to enable the development to obtain site allocation without 

objection from the Local Planning Authority (LPA) or their consultees and so that the site, its occupants 

and the surrounding development is at the minimum risk of flooding. 

  



 

 

Flood Risk Assessment – Scoping Report 

Land north-east of St John’s Road, Bungay, Suffolk 
 

 

 
2 

BLI.2017.54 - Version 2  January 2018 

2 Development Details 

Site Location 

2.1 The proposed allocation site is located: 

■ Site Address: – Land north-east of St John’s Road, Bungay, Suffolk, NR35 1RZ 

■ Grid Reference: – TM 346 888 

      

Figure 2.1 – Site Location Plan   

      

Figure 2.2 – Aerial Photo  

Allocation Site 

Original 

Submitted Site 

Allocation Site 

Original 

Submitted Site 



 

 

Flood Risk Assessment – Scoping Report 

Land north-east of St John’s Road, Bungay, Suffolk 
 

 

 
3 

BLI.2017.54 - Version 2  January 2018 

Existing Site Layout 

2.2 The proposed allocation boundary as indicated on the Ordnance Survey (OS) extract included within 

Appendix A and Figure 2.3 below encloses an area of approximately 3.310 ha and is defined by: 

■ Agricultural farmland and the Tin River (Main River) to the north-east; 

■ Agricultural farmland to the south-east; 

■ St John’s Road to the south-west with residential development and agricultural farmland beyond; 

■ Residential development to the north-west. 

 
Figure 2.3 – Waveney District Council Mapping Extract 

2.3 The existing site layout currently comprises of agricultural farmland with trees and rough scrubland 

situated along the north-west and south-west site perimeters. Vehicular access to the site is currently 

achieved via the adjacent agricultural farmland located to the south-east of the site. A gated access which 

is overgrown with vegetation also exists midway along the south-west boundary leading off St John’s 

Road.  

2.4 A review of the Ordnance Survey mapping and a walkover survey of the site indicates that ground levels 

are highest along the south-west boundary adjacent to St John’s Road. The ground levels within the site 

fall diagonally across the site in an easterly direction towards the Tin River. The fall across the site is not 

constant and the land comprises of several inundations with peaks and valleys. 

2.5 The existing site layout has no significant impermeable area and it is not served by any form of positive 

drainage system. Therefore, surface water runoff infiltrates into the open farmland and has a surface 

water discharge into the adjacent watercourse (Tin River) equal to the natural Greenfield run-off rate. 

2.6 Runoff from St Johns Road does enter the site and is channelled using a raised kerb line into the positive 

drainage network which comprises of gully’s and beany kerbs.  

Development Proposal 

The proposed development comprises of up to 85 residential dwellings with associated gardens, garages 

and private drives. Vehicle and pedestrian access will be achieved via a new junction off St John’s Road 

(adoptable highway) located to the south-west of the site. The access road/junction and the internal estate 

road will be designed and constructed in accordance with Suffolk County Councils design requirements. 
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3 Flood Hazard Review 

Source of Flooding 

3.1 Fluvial Flooding - is caused by rivers and occurs when the river channel capacity is exceeded by the 

flow.  Most rivers have a natural flood plain which in built up areas is sometimes encroached upon by 

development. 

3.2 The Environment Agency’s (EA) indicative Fluvial and Tidal Flood Mapping as shown in Figure 3.1 below, 

demonstrates that the entire allocation site is located within Flood Zone 1 in accordance with Table 1 of 

the Flood Risk and Coastal Change PPG. 

3.3 Therefore, at this stage of the assessment, the proposed allocation site is considered to be at a low risk of 

flooding from this source. 

     

Figure 3.1 – Fluvial and Tidal Indicative Flood Mapping 

3.4 The Tin River (Main River) is located just beyond the north-east allocation boundary, however the flood 

plain associated with the Tin River does not encroach into the proposed allocation site. During the 

planning stage, flood data should be obtained from the Environment Agency (if available) and the precise 

extent of the flood plain should be defined to ensure the proposed residential development is sequentially 

located within Flood Zone 1. This exercise could potentially allow for the location of drainage infrastructure 

to be constructed beyond the north-east allocation boundary (within the land originally submitted by the 

land owner for allocation) while also remaining within Flood Zone 1, and also demonstrate the suitability of 

this land for low risk usage such as Public Open Space. 

3.5 Tidal Flooding - from the sea occurs when high tides and storm surges raise the level of tidal waters 

above the level of the shore or river bank. They can be sudden and severe but are dependent on a 

number of factors. 

Site 
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3.6 As shown within Figure 3.1 above the proposed allocation site is located within Flood Zone 1 in 

accordance with Table 1 of the Flood Risk and Coastal Change PPG. 

3.7 Therefore, the development is also considered to be at a low risk of flooding from this source. 

3.8 Surface Water Flooding – commonly occurs within highly dense urban areas where there are large areas 

of impermeable surfacing e.g. roof areas, car parking and roads.  It is possible during high intensity rainfall 

storms events for surface water run-off to be unable to soak into the ground, or enter the man-made 

drainage systems at a quick enough rate.  Where this occurs, the excess water can flow across land and 

potentially cause flooding. 

3.9 The Environment Agency's (EA) indicative Surface Water Flood Mapping as shown in Figure 3.2 below 

demonstrates that the proposed allocation site is partially located within an area at risk of surface water 

flooding. 

3.10 A detailed review of the mapping demonstrates that: 

■ A narrow strip of surface water flooding has been identified crossing the proposed allocation site in an 

easterly direction towards the Tin River. The identified surface water flood risk has a risk rating of 

‘Low’ and coincides with a valley which was identified during the site walkover. 

■ The remainder of the proposed allocation site is situated outside the extent of surface water flood risk 

with a risk rating of ‘Very Low’. 

    

Figure 3.2 – Surface Water Indicative Flood Mapping 

3.11 With the sequential location of all residential dwellings within an area of the site with a risk rating of ‘Low’ 

or ‘Very Low, and the additional mitigation measures as detailed within Section 4 of this report, the 

proposed allocation site is considered to be at a low risk of flooding from this source. 

Site 
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3.12 This will also include an appropriate surface water drainage strategy as detailed within Sections 5 of this 

report to ensure surface water flood risk is not increased as a result of the increased impermeable area 

create by the development. 

3.13 Groundwater Flooding - occurs in areas where the level of groundwater is high.  Rainfall that soaks into 

the ground can raise it to a level where structures within the ground are at a risk of flooding.  Structures 

such as basements or detention ponds can be at risk, although this is dependent upon the ground 

conditions of the site. 

3.14 An intrusive investigation has not been undertaken at this stage and therefore the depth of groundwater 

table across the proposed allocation site has not been recorded. Discussions with the client has confirmed 

that the site comprises of permeable sands and that the groundwater table varies within this geology. It 

was also confirmed that this was more apparent to the east of the site where ground levels are lowest and 

the ground water level becomes more affected by the water level within the Tin River. 

3.15 At this stage, the development proposal does not include any basement construction and will incorporate 

raised FFL's as part of fluvial and surface water flood mitigation measures as detailed within Section 4 of 

this report. However, an intrusive investigation should be undertaken during the planning stage and this 

could include groundwater monitoring to confirm the depth of groundwater across the allocation site. 

3.16 Although intrusive investigation works and groundwater monitoring is recommended, at this stage of the 

assessment the risk of flooding from this source to the proposed allocation site and its future users is 

considered to be low. 

3.17 Non-natural or Artificial Flooding - can include reservoirs, canals and lakes where water is retained 

above the natural ground level and flooding may occur as a result of the facility becoming overwhelmed or 

as a result of dam or bank failure.  The potential effects of flood risk management infrastructure should 

also be considered. 

3.18 The Environment Agency's (EA) indicative Reservoir Flood Mapping as shown in Figure 3.3 below 

demonstrates that the proposed allocation site is located outside of the extent of any reservoir breach 

flooding scenario. 

   

Figure 3.3 – Reservoir Indicative Flood Mapping 

Site 
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3.19 In addition to the above flood mapping, a review of the OS mapping, a desk top study and a walkover 

survey of the proposed allocation site and the surrounding area did not identify any artificial sources of 

flooding which could affect the proposed development. 

3.20 Therefore, the risk of flooding from this source is considered to be low. 

Desk Top Study 

3.21 As part of the site assessment, a desk top review of the following documents has been undertaken. 

■ Suffolk Coastal and Waveney District Strategic Flood Risk Assessment (SFRA) – Scott Wilson 

(February 2008). 

3.22 The above report has identified the proposed allocation site and the larger surrounding land (Bungay 2) as 

a potential growth area within the town of Bungay as shown on the SFRA extract included within Appendix 

B. However, the SFRA did not identify any additional site-specific comments in relation to flood risk 

beyond the assessment already undertaken as part of this report and discussed in previous chapters. 

■ Waveney District Council Water Cycle Study (WCS) – AECOM (June 2017); 

3.23 The above report has identified the proposed allocation site (Ref: 45) as a potential growth area within the 

town of Bungay as shown on the WCS extract included within Appendix C. The WCS has also confirmed 

that capacity currently exists within the Bungay Water Recycling Centre (WRC) to accommodate the foul 

flows generated from the proposed development and that the subsurface is likely to be suitable for free-

draining infiltration SuDS. 

3.24 In addition to the above, a review of the Waveney, Lower Yare and Lothingland Internal Drainage Boards 

(IDB) website has been undertaken. This has confirmed that the proposed allocation site is not located 

within the IDB’s district boundary as shown on the plan included within Appendix D. However, the natural 

greenfield runoff from the site is likely to enter the IDB drainage network further downstream of the site 

catchment area. 

Description of Flooding 

3.25 The proposed allocation site is considered to be at a low risk of flooding from all sources except: 

■ Surface water flooding which is considered to present a medium risk due to the increased 

impermeable area created by the development of the site and the sites partial location within the 

surface water flood extents identified by the Environment Agency mapping exercise. 

3.26 Therefore, the focus of this report will be to mitigate the flood risks posed from these sources by: 

■ Incorporating the FFL’s and site level design parameters as detailed within Section 4 of this report; 

■ Applying the sequential approach to the development layout in relation to the identified surface water 

flood risk. 

■ Implementing an appropriate surface water drainage strategy using sustainable drainage techniques 

as detailed within Section 5 of this report. 

3.27 However, flood risk from other sources will not be overlooked and the measures put forward to mitigate 

the risk of surface water flooding will also further reduce the already low risk from other potential sources 

of flooding. 
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Access and Egress 

3.28 In accordance with the NPPF and the Flood Risk and Coastal Change PPG, access and egress to the 

proposed allocation site during a range of storm events should be considered with preference being over 

dry land, however where this is not possible evacuation should fall within the white cells as classified 

within Table 13.1 of FD2320_TR2. 

3.29 The proposed allocation site is located within Flood Zone 1 and has also been shown to be at a low risk of 

flooding from all other sources with the appropriate mitigation implement into the site design.  Therefore, 

the access and egress conditions for the allocation site have been classified as safe and unlikely to 

require the assistance of the emergency services. 

Vulnerability Classification 

3.30 Table 2 of the Flood Risk and Coastal Change PPG provides a list of different development types which 

fall into the vulnerability classifications also defined within the Flood Risk and Coastal Change PPG. 

3.31 The proposed allocation site is intended for residential use and therefore the flood risk classification 

indicates that this falls within the ''More Vulnerable'' classification. 

Sequential and Exception Tests 

3.32 The proposed allocation site is classified as More Vulnerable and is located within Flood Zone 1.  

Therefore, in accordance with Table 3 of the Flood Risk and Coastal Change PPG, the Sequential and 

Exception Tests are not required to be undertaken by the Local Planning Authority as part of the planning 

process. 
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4 Flood Risk Mitigation Measures 

4.1 To enable the proposed allocation site to be considered in line with the NPPF, the Flood Risk and Coastal 

Change PPG and the Suffolk’s Flood Risk Management Strategy, appropriate flood mitigation measures 

need to be set in place.  The measures laid out below at this stage of the scoping assessment, are put 

forward as those that will be incorporated within the detailed design and operation of the proposed 

development. 

Sequential Approach 

4.2 The sequential approach should be applied as the development layout is progressed and the areas of the 

proposed allocation site identified as being at risk of surface water flooding should be utilised by low risk 

development such as Public Open Space (POS). 

4.3 During the planning stage, flood data should be obtained from the Environment Agency (if available) and 

the precise extent of the flood plain should be defined to ensure the proposed residential development is 

sequentially located within Flood Zone 1. This exercise could potentially allow for the location of drainage 

infrastructure to be constructed beyond the north-east allocation boundary (within the land originally 

submitted by the land owner for allocation) while also remaining within Flood Zone 1, and also 

demonstrate the suitability of this land for low risk usage such as Public Open Space. 

Level Regime 

4.4 The Finished Floor Level (FFL) of the residential dwellings will be set at a minimum of 150mm - 300mm 

above the surrounding ground levels and adjacent highway/private drives. The raised FFL’s in 

combination with the sequential location of the residential dwellings will provide a significant freeboard 

above areas identified as being at risk of fluvial and surface water flooding. 

4.5 Where possible all external hard and soft landscaping areas should be designed to fall away from the 

proposed dwellings so that in the event of a sewer surcharging or overland flow flood event, the flood 

water will not enter the buildings, but will instead flood/pond external hardstanding/landscaping areas or 

become flood routed towards the open grassland areas. 

Surface Water Drainage Strategy 

4.6 The surface water drainage strategy for the proposed development will be carried out in accordance with 

Section 5 of this report. 

Detailed Design  

4.7 It is proposed that the mitigation measures set out above are developed in more detail during the planning 

stage and controlled by conditions to any planning consent which will be approved by the LPA and their 

consultees. 
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5 Surface Water Drainage Strategy 

Surface Water Runoff Rate 

5.1 A development layout is not currently available at this stage of the assessment and the figures shown in 

Tables 5.1 and 5.2 below represent the existing runoff from the site per hectare of land. 

5.2 The existing site layout currently comprises of agricultural farmland with trees and rough scrubland 

situated along the north-west and south-west site perimeters. Therefore, surface water runoff infiltrates 

into the agricultural farmland and has a surface water discharge equal to the natural Greenfield run-off 

rate. 

5.3 The greenfield run-off rates as shown in Table 5.1 below have been calculated using the IH 124 method, 
while taking into consideration the existing site and ground conditions. A copy of the calculations have 
been included within Appendix E. 

Return Period Existing Discharge Rate Existing Discharge Rate (+40%) 

1-year 2.5 l/s/ha  N/A 

30-year 6.8 l/s/ha  N/A 

100-year 10.1 l/s/ha  N/A 

Table 5.1 Existing Site Run-off Rates 

5.4 The greenfield run-off volumes as shown in Table 5.2 below have been calculated using the FSSR 
method during a 360-minute storm duration, and taking into account the existing site and ground 
conditions. A copy of the calculations have been included within Appendix E. 

Return Period Existing Discharge Volume Existing Discharge Volume 

(+40%) 

1-year 60.2 m3/ha  N/A 

30-year 142.0 m3/ha N/A 

100-year  196.8 m3/ha N/A 

Table 5.2 Existing Site Run-off Volumes 

5.5 The proposed development layout will significantly increase the impermeable area of the site when 

compared to the existing site layout.  To ensure the proposed development does not exceed the existing 

discharge rates and volumes as stated within Table 5.1 and 5.2 above, adequate mitigation measures will 

be required as part of the proposed surface water drainage strategy. 

Climate Change 

5.6 In accordance with recently published document ‘Adapting to Climate Change: Advice for Flood and 

Coastal Erosion Risk Management Authorities’ Table 4 provides advice in relation to changes to rainfall 

intensity as a result of future climate change. 

5.7 For residential development, the potential changes anticipated up to the year 2115 range between: 
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■ Upper Estimate = 40%; 

■ Central Estimate = 20%; 

5.8 The above document clearly states that there is uncertainty in relation to the accuracy of the above data 

and this is represented by the varying range of climate change allowance. As a precautionary approach, a 

40% (Upper Estimate) increase in peak rainfall intensity should be incorporated into the design of the 

developments surface water drainage strategy during the planning process. 

Sustainable Drainage System (SuDS) 

5.9 The development will incorporate a Sustainable Drainage System (SuDS) that suits the site conditions and 

location.  However, all sites have constraining factors and this means that certain SuDS solutions may be 

restricted. 

5.10 Infiltration - In accordance with the NPPF, the Flood Risk and Coastal Change PPG and the Suffolk’s 

Flood Risk Management Strategy, infiltration drainage is the preferred method of surface water disposal 

and this has been considered during the early stages of the development’s drainage strategy. 

5.11 A review of the British Geological Survey (BGS) mapping website has identified the site geology as 

follows: 

■ Superficial Deposits – Happisburgh Glacigenic Formation (Sand); 

■ Bedrock Geology – Crag Group (Sand and Gravel). 

5.12 To obtain a more accurate understanding of the site geology and its potential for infiltration drainage 

techniques, a review of the historical borehole records has been undertaken and a copy of the two closest 

borehole records to the proposed allocation site are shown below; 

 

Figure 5.1 – Borehole Record Location Plan 

Borehole 1 

Borehole 2 

Site 
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Figure 5.2 – Borehole Record (No. 1) 

 

Figure 5.2 – Borehole Record (No. 2) 

5.13 A conversation with the client who has farmed the land for many years has also confirmed the site geology 

to comprise of permeable sands beneath the topsoil.  
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5.14 Based on the above geology description and preliminary Borehole records, the use of infiltration drainage 

techniques is considered to be a suitable method of surface water disposal in accordance with the 

guidance figures provided within Table 5.3 below. 

 

Table 5.3 – Table 25.1 of CIRIA 753 Part E 

5.15 As the surface water drainage strategy is progressed during the planning application stage, infiltration 

testing in accordance with BRE 365 should be undertaken across the proposed allocation site. The results 

obtained should be utilised to undertake the developments surface water drainage strategy and the 

following design criteria should be incorporated into the initial design: 

■ The infiltration drainage system should be designed to contain the critical 100-year storm event with a 

40% increase in rainfall intensity to allow for the effect of climate change; 

■ The infiltration drainage system should be designed to have a half drain time of less than 1440 minute 

(1 day) during the critical 100-year plus climate change storm event. 

■ The long-term maintenance and ownership of the infiltration drainage system should be established 

early on during the design process. 

■ In addition, flood exceedance routing should be carefully considered during the detailed design stage 

and additional storage provided with the careful re-profiling of land within areas such as public open 

space and perimeter swales around the site boundary.  

5.16 By utilising infiltration drainage techniques, the above strategy will not increase the surface water 

discharge rate or volume from the site beyond the greenfield rates calculated within Table 5.1 and 5.2 

above.  
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5.17 In the event that infiltration drainage is not a suitable method of surface water disposal for reasons such 

as poor soil infiltration rates and/or high-water table, an alternative method of surface water disposal will 

be implemented as part of the developments surface water drainage strategy. 

5.18 Restricted Discharge - In accordance with the NPPF, the Flood Risk and Coastal Change PPG and the 

Suffolk’s Flood Risk Management Strategy, a restricted discharge into an adjacent watercourse would be 

the next preferred method of surface water disposal. The nearby watercourses (Tin River) located to the 

north-east of the proposed allocation site currently receives Greenfield runoff from the development site. 

Therefore, it would be intended to discharge the surface water runoff generated from the proposed 

development into the adjacent watercourse at a restricted discharge rate as detailed below. 

5.19 The discharge rate into the Tin River shall be restricted to 2.0 l/s/ha or Qbar (which ever is greater) and 

attenuation shall be provided to accommodate the 100-year plus climate change storm event. The 

strategy will ensure the proposed discharge rate from the allocation site will not be increased beyond 

those provided within Table 5.1 above and that the additional volume of surface water runoff is adequately 

mitigated. 

5.20 As the site master plan is developed to accompany a planning application, a variety of SuDS techniques 

should be considered as part of the site wide sustainable surface water drainage strategy. This will be 

dependant on whether an infiltration and/or attenuation drainage system is utilised as part of the surface 

water drainage strategy and may include one or several of the methods listed below: 

■ Attenuation Lagoon (Dry or Permanent Water Level) 

■ Large diameter pipework and/or below ground attenuation tanks 

■ Infiltration Basin; 

■ Gravel Trench, Precast Concrete Ring and Geo-Cellular Soakaways 

■ Land depressions/contouring within the Public Open Space 

■ Wet and/or Dry Swales; 

■ Filter Strips; 

■ Permeable Paving (Type A, B and C); 

■ Rainwater Harvesting / Water Butts. 

5.21 The list of SuDS techniques detailed above are not considered exhaustive and demonstrates the flexibility 

available during the early design stages to enable SuDS features to be incorporated into the design of the 

development layout. 

5.22 The positive surface water sewer network intended to serve the site development should be designed to 

ensure no surcharging of the network occurs during the critical 1-year storm event and no flooding of the 

network occurs during the critical 30-year storm event. The 100-year plus climate change storm event 

should be directed to the infiltration/attenuation structure by either up sizing the positive surface water 

drainage network accordingly and/or by above ground flood routing, depending of the type of 

infiltration/attenuation structure (above or below ground) used during the detailed design stage. 
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Pollution Control 

5.23 Pollution control measures should be put in place as the surface water drainage strategy is progress to the 

planning stage in accordance with the SuDS Manual CIRIA 753 to reduce the risk of contaminates 

entering the watercourse and/or groundwater table. The adoptable highway and private drives will present 

the highest pollution risk from this source and some of the pollution control measures for these areas 

could include the use of: 

■ catchpit gullies; 

■ catchpit manholes; 

■ t-shaped outlet pipes on the final manholes prior to discharging into the infiltration structure; 

■ petrol interceptor 

5.24 The pollution control measures listed above form part of the positive drainage network that will drain the 

proposed development. Further pollution control measures will also be implemented into the drainage 

strategy with the careful selection of SuDS techniques such as: 

■ Vegetated Infiltration Basin and Attenuation Lagoons; 

■ Swales; 

■ Filter Strips; 

■ Permeable Paving; 
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6 Offsite Impact 

Impact of the Development on Hydrological Morphology 

6.1 The proposed allocation site is located within Flood Zone 1 and therefore the proposed development will 

not be located within the fluvial flow path of any watercourse and will not occupy any critical floodplain 

storage. 

6.2 Therefore, the development will have no significant impact on the hydrological morphology of the 

surrounding area. 

Impact of Surface Water Drainage 

6.3 The proposed surface water drainage strategy as detailed within Section 5 of this report incorporates the 

use of an infiltration drainage techniques and/or a restricted discharge into an adjacent watercourse (Tin 

River) with attenuation. The drainage system will be designed to accommodate the critical 100-year plus 

climate change storm event in accordance with the NPPF, the Flood Risk and Coastal Change PPG and 

the Suffolk’s Flood Risk Management Strategy. 

6.4 Therefore, there will be no significant increase in the risk of surface water flooding to the proposed 

allocation site, its occupants or existing surrounding development. 
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7 Residual Risk 

Remaining Flood Risks 

7.1 The main residual flood risk to be considered is from the possible blockage of sewers, both private and 

public which surround and cross the proposed allocation site.  Should the maintenance of these structures 

not be undertaken then there is an increased risk that they could cause on-site flooding. 

Risk Management Responsibility 

7.2 Existing Drainage Network - The maintenance and repair of the existing public sewer network 

surrounding the site is the responsibility of Anglian Water and/or the Highways Authority and is outside the 

control of the developer or the future occupants. 

7.3 Adoptable Drainage Network - Where possible the surface water drainage network will be offered for 

adoption to a responsible authority. At this stage of the surface water drainage strategy, the following 

authorities are likely to be engaged in further discussion during the planning process and detailed design 

stage: 

■ Anglian Water (AW) is the Local Water Authority for this area and parts of the surface water drainage 

system could be offered to AW for adoption under a Section 104 agreement; 

■ Suffolk County Council (SCC) is the Local Highways Authority for this area and parts of the surface 

water drainage system could be offered to SCC for adoption under a Section 38 agreement; 

■ Waveney District Council (WDC) is the Local Planning Authority for this area and parts of the surface 

water drainage system could be offered for adoption to WDC as part of the Public Open Space 

provision.  

7.4 Private Drainage Network - Where the surface water drainage system is not offered for adoption, it will 

remain in the private ownership of the future residents and the likely maintenance responsibility will be as 

detailed below: 

■ Where the surface water drainage system serves a single property, the future occupant of that 

property will be solely responsible for the maintenance of that part of the drainage system. 

■ Where the surface water drainage system serves two or more properties then a private management 

company will be set up to ensure the future maintenance and repair of that system. The regime put in 

place should be in accordance with the SuDS Manual CIRIA 753. 

Maintenance Regime 

7.5 The maintenance of the private sewer network serving the individual dwellings, driveways and private 

parking court areas can be dealt with through the implementation of a maintenance regime which will be 

undertaken by the individual plot owners and/or a private management company. The finalised 

maintenance regime should be established by the developer in consultation with the design consultant 

and the management company during the detailed design stage to ensure the most appropriate and 

effective regime is put in place. 
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8 Discussion and Conclusion 

8.1 This Flood Risk and Surface Water Drainage Assessment (Scoping Report) has been undertaken in 

accordance with the National Planning Policy Framework (NPPF) and the Flood Risk and Coastal Change 

Planning Practice Guidance (PPG). 

8.2 At this scoping stage, the report demonstrates that the proposed allocation site: 

■ Is located within Flood Zone 1 and is at a low risk of flooding from all sources where appropriate 

mitigation measures have been incorporated within the development design; 

■ Is not subject to the Sequential and Exception Tests during the planning process; 

■ Will incorporate a Sustainable Surface Water Drainage Strategy to drain the proposed development's 

impermeable area and ensure flood risk is not increased; 

■ Could potentially allow for the location of drainage infrastructure to be constructed beyond the north-

east allocation boundary (within the land originally submitted by the land owner for allocation) while 

also remaining within Flood Zone 1, and also demonstrate the suitability of this land for low risk usage 

such as Public Open Space. 

8.3 Therefore, at this stage the proposed allocation site is considered appropriate from a flood risk and 

surface water drainage perspective subject to the implementation of the recommended mitigation 

measures put forward as part of this report and further investigation to be undertaken during the planning 

stage. 

 

 

 



 

 

Flood Risk Assessment – Scoping Report 

Land north-east of St John’s Road, Bungay, Suffolk 
 

 

Appendices 
 



 

 

Flood Risk Assessment – Scoping Report 

Land north-east of St John’s Road, Bungay, Suffolk 
 

 

Appendix A    

Existing Site Layout (Ordnance Survey Extract) 
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Strategic Flood Risk Assessment – Mapping Extract  

 



 

Waveney District Council LDF: Level 1 SFRA 
  

Bungay  PPS25 Flood Zones 2007      Figure A9 
Preliminary Core Strategy Assessment 

 

Flood Zone 1, 2 & 3a & 3b 

Potential Housing 
Allocation 

The Waveney Core Strategy preferred option (June 2006) proposes 5,800 new homes 
to be built in the District by 2021. Some of these homes could be located in the area of 
Bungay. The map shows two possible broad areas where this development could be 
located.   
Potential new development areas within the LDF Potential Growth Area of Bungay 
(areas 1 and 2) could reasonably be accommodated outside Flood Zones 2 and 3. 

Potential 
Employment 

Allocation 

Potential new employment allocations within the LDF Potential Growth Areas in 
Bungay (areas 1 and 2) could reasonably be accommodated outside Flood Zones 2 
and 3. 

All Potential 
Development 
Allocations 

The map shows that there are regions within the Potential Growth Area that are 
outside the Environment Agency mapped and PPS25 defined Flood Zones 2 and 3. 
Site allocations should therefore be sought in these areas primarily and all options 
exhausted before sites are allocated in areas at risk of flooding. 

Main River The River Waveney runs around the town of Bungay with a tributary of the river 
running through the development area. 

Problem drainage 
areas Data not available. 

Flood Record 
Information data Data not available. 

Origin of Mapping Re-modelled River Waveney outlines 

Functional 
Floodplain 

The Functional Floodplain is generally located beyond the extents of both Flood Zone 
2 and 3. To the north of Bungay the Functional Floodplain encroaches on residential 
areas towards Trinity Street and Beccles Road. To the south, the Functional Floodplain 
extends towards residential properties to the south west of Castle Lane and Boyscott 
Lane. 

 Settlement Level Coarse Assessment 

 Potential Growth 
Area 

 Flood Zone 2 

 Main River Centreline  Flood Zone 3a 

Scale @ A3 – 1:10,000  Functional Floodplain 
Flood Zone 3b  

THIS DRAWING MAY BE USED ONLY FOR THE 
PURPOSE INTENDED AND ONLY WRITTEN 
DIMENSIONS SHALL BE USED 
 
Copyright 

Reproduced from Ordnance Survey digital map 
data © Crown Copyright 2007. All rights reserved. 
Licence Number 100026380 

Unauthorised reproduction infringes Crown 
copyright and may lead to prosecution or civil 
proceedings.  

 

  

Size of Potential 
Growth Area 

Area in 
Zone 3 

Area in Zone 2 
(inclusive of Zone 3 

where present) 
Area 1 (ha) 118.76 19.92 22.79
% of Area 1  16.77 19.19
Area 2 (ha) 88.40 3.36 3.92
% of Area 2  3.81 4.43 



 

Waveney District Council LDF: Level 1 SFRA 

 
Bungay Figure A10 

PPS25 Flood Zones 2107 

 

 Potential Growth 
Area 

 Flood Zone 2 

 Main River 
Centreline 

 Flood Zone 3a 

Scale @ A3 – 1:10,000  Functional Floodplain 
Flood Zone 3b 

 
THIS DRAWING MAY BE USED ONLY FOR THE PURPOSE 
INTENDED AND ONLY WRITTEN DIMENSIONS SHALL BE USED 
 
Copyright 
Reproduced from Ordnance Survey digital map data © Crown 
Copyright 2007. All rights reserved. Licence Number 100026380 
Unauthorised reproduction infringes Crown copyright and may lead to 
prosecution or civil proceedings. 

The delineation of Flood Zones 2, 3a and 3b have been undertaken using outlines from the River Waveney modelling as 
part of this study provided by JBA. These are mapped in the PPS25 Flood Zones 2007 maps.  
 
To make an allowance for climate change for Flood Zones 2, 3a and 3b, the 1 in 1000, 1 in 100 year and 1 in 20 events 
plus a 20% increase in flows was mapped respectively.  The model for the River Waveney was re-run by JBA to 
determine these outlines, which are mapped in the above figure, which depicts the PPS25 flood zones inclusive of climate 
change, PPS25 Flood Zones 2107. In accordance with PPS25, 100 years of climate change have been mapped 
appropriate for residential development considerations. 
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Water Cycle Study – Table Extract  



Waveney District Council Water Cycle Study FINAL Waveney District Council

Project Reference: 60518518

Site Ref Site Location
Site Area 

(ha)

Dwellings 

Proposed in Plan 

Period

Foul Sewerage 

Network Capacity

% of Site in 

FZ1

% of Site in 

FZ2

% of Site in 

FZ3a
Main River

Ordinary 

Watercourse
SuDS Suitability

130
Old Rectory Poultry Unit, Benacre Road, 

Hulver Street, Henstead

1.87

15 100% 0% 0% NO NO
The subsurface is probably suitable for 

infiltration SuDS although the design may 

be influenced by the ground conditions.

45 Land at St Johns Road, Bungay, Suffolk

4.65

90 92% 5% 3.00% YES NO The subsurface is likely to be suitable for 

free-draining infiltration SuDS.

124 London Road, Weston, Beccles, Suffolk

8.10

137 100% 0% 0% NO NO
The subsurface is probably suitable for 

infiltration SuDS although the design may 

be influenced by the ground conditions.

113
Land to the north west of 1-4 Wangford 

Road, Uggeshall

2.12

42 100% 0% 0% NO NO
The subsurface is potentially suitable for 

infiltration SuDS although the design will 

be influenced by the ground conditions.

12 Low Meadows, Cucumber Lane, Weston

1.13

0 100% 0% 0% NO NO
The subsurface is potentially suitable for 

infiltration SuDS although the design will 

be influenced by the ground conditions.

1 19-21 Ravensmere, Beccles, Suffolk

0.10

5 100% 0% 0% NO NO
The subsurface is probably suitable for 

infiltration SuDS although the design may 

be influenced by the ground conditions.

137
Rear of Nos 485 & 487 London Road 

South, Lowestoft, Suffolk

0.66

14 100% 0% 0% NO NO
The subsurface is probably suitable for 

infiltration SuDS although the design may 

be influenced by the ground conditions.

55
Land between Pilgrim's Way and 

Wingfield Street, Bungay, Suffolk

1.04

50 100% 0% 0% NO NO
The subsurface is potentially suitable for 

infiltration SuDS although the design will 

be influenced by the ground conditions.

31
Land adjacent to Little Priory, Church 

Street, Wangford
0.25

3 100% 0% 0% NO NO The subsurface is likely to be suitable for 

free-draining infiltration SuDS.

18
Glebe Farm plus adjoining land, Church 

Avenue, Oulton

1.08

0 100% 0% 0% NO NO
The subsurface is potentially suitable for 

infiltration SuDS although the design will 

be influenced by the ground conditions.

13
Fairview Farm, Norwich Road, 

Halesworth

6.78

83 100% 0% 0% NO NO
The subsurface is probably suitable for 

infiltration SuDS although the design may 

be influenced by the ground conditions.

52
Land at Toodley Farm, Station Road, 

Brampton

0.55

8 100% 0% 0% NO NO
The subsurface is potentially suitable for 

infiltration SuDS although the design will 

be influenced by the ground conditions.

Prepared for: Waveney District Council AECOM
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Waveney, Lower Yare & Lothingland IDB – District Plan 



Great
Yarmouth

Oulton
Broad

Beccles

Ellingham

Loddon

Rockland

Kessingland

Ellough

Mutford

Benacre

Bungay

Harleston

Fressingfield

Dickerburgh

Diss

Eye

Finningham

Thornham
Magna

Thorndon

Thrandeston

South
Lopham

Winfarthing

Hoxne

St Mary
Pulham

Woodton

Reedham

Xxxxx

Stradbroke

Denham

Somerleyton

Bradwell

Homersfield

Thurlton

Chedgrave

Thurton

Claxton

River W
aveney

River W
aveney

River W
aveney

River Yare

Hundred River

Breydon Water

River C
het

CALDECOTT

GRAVITATION

NORTON

RAVENINGHAM

NORTON LOW

POWELL'S

BURGH CASTLE

BLUNDESTON

ASKEWS

ISLAND

PETTINGILLS

GENERAL

LIMPENHOE

SHORT DAM

LONG DAM

WORLINGHAM
GILLINGHAM

GELDESTON BARNBY

BURGH ST. PETER

WHEATACRE

HADDISCOE

LANGLEY

GRAVITATION

REMAINDER

NORTH

BARSHAM 1

COVE

BELTON

WAVENEY VALLEY

WAVENEY VALLEY

WAVENEY VALLEY

WAVENEY VALLEY

WAVENEY VALLEY

WAVENEY VALLEY

LOTHINGLAND

LOTHINGLAND

xxxxx

UPPER

PUMPED

ISLAND

REMAINDER

WAVENEY, LOWER YARE & LOTHINGLAND
INTERNAL DRAINAGE BOARD

Map showing areas covered by the Board.

Main Drainage Districts

Towns/villages adjoining



 

 

Flood Risk Assessment – Scoping Report 

Land north-east of St John’s Road, Bungay, Suffolk 
 

 

Appendix E    

Greenfield Runoff Micro-Drainage Calculations 



BLI Consulting Page 1

Norwich Residential Development

Norfolk Land north-east of St Johns Rd

. Bungay, Suffolk

Date 14/01/2018 20:47 Designed by RSM

File Checked by RSM

Causeway Source Control 2017.1.2

ICP SUDS Mean Annual Flood

©1982-2017 XP Solutions

Input

Return Period (years) 1 SAAR (mm) 600 Urban 0.000

Area (ha) 1.000 Soil 0.400 Region Number Region 5

Results l/s

QBAR Rural 2.8

QBAR Urban 2.8

Q1 year 2.5

Q1 year 2.5

Q30 years 6.8

Q100 years 10.1



BLI Consulting Page 2

Norwich Residential Development

Norfolk Land north-east of St Johns Rd

. Bungay, Suffolk

Date 14/01/2018 Designed by RSM

File Checked by RSM

Causeway Source Control 2017.1.2

Greenfield Runoff Volume

©1982-2017 XP Solutions

FSR Data

Return Period (years) 1

Storm Duration (mins) 360

Region England and Wales

M5-60 (mm) 20.000

Ratio R 0.400

Areal Reduction Factor 1.00

Area (ha) 1.000

SAAR (mm) 600

CWI 87.000

Urban 0.000

SPR 37.000

Results

Percentage Runoff (%) 27.50

Greenfield Runoff Volume (m³) 60.160



BLI Consulting Page 3

Norwich Residential Development

Norfolk Land north-east of St Johns Rd

. Bungay, Suffolk

Date 14/01/2018 Designed by RSM

File Checked by RSM

Causeway Source Control 2017.1.2

Greenfield Runoff Volume

©1982-2017 XP Solutions

FSR Data

Return Period (years) 30

Storm Duration (mins) 360

Region England and Wales

M5-60 (mm) 20.000

Ratio R 0.400

Areal Reduction Factor 1.00

Area (ha) 1.000

SAAR (mm) 600

CWI 87.000

Urban 0.000

SPR 37.000

Results

Percentage Runoff (%) 29.46

Greenfield Runoff Volume (m³) 142.034



BLI Consulting Page 4

Norwich Residential Development

Norfolk Land north-east of St Johns Rd

. Bungay, Suffolk

Date 14/01/2018 Designed by RSM

File Checked by RSM

Causeway Source Control 2017.1.2

Greenfield Runoff Volume

©1982-2017 XP Solutions

FSR Data

Return Period (years) 100

Storm Duration (mins) 360

Region England and Wales

M5-60 (mm) 20.000

Ratio R 0.400

Areal Reduction Factor 1.00

Area (ha) 1.000

SAAR (mm) 600

CWI 87.000

Urban 0.000

SPR 37.000

Results

Percentage Runoff (%) 31.48

Greenfield Runoff Volume (m³) 196.768


