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1 Introduction 

1.1 Awcock Ward Partnership (AWP) have been commissioned by 

Carter Varley Limited to undertake a Flood Risk Assessment (FRA) 

and drainage strategy in support of an outline planning 

application for nine dwellings at land to the south of King Edward 

Street, Ashbourne, Derbyshire.  

1.2 The location of the proposed development in relation to the wider 

area is shown as Figure 1.1 below. 

Figure 1.1 - Site Location – Wide Area 

 

National Planning Policy Framework 

1.3 The National Planning Policy Framework (NPPF) and the Planning 

Practice Guidance were most recently published by the Ministry of 

Housing, Communities and Local Government in June 2019 and 

October 2019, respectively. 

1.4 The NPPF states that “A site-specific flood risk assessment should be 

provided for all development in Flood Zones 2 and 3. In Flood Zone 

1, an assessment should accompany all proposals involving: sites of 

1 hectare or more; land which has been identified by the 

Environment Agency as having critical drainage problems; land 

identified in a strategic flood risk assessment as being at increased 
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flood risk in future; or land that may be subject to other sources of 

flooding, where its development would introduce a more 

vulnerable use”. 

1.5 The aim of a site-specific flood risk assessment is to demonstrate 

that “the development should be made safe for its lifetime without 

increasing flood risk elsewhere”. 

Structure and limitations of this FRA 

1.6 This site-specific FRA has been written in accordance with the 

guidance set by the NPPF and Planning Practice Guidance, using 

the information that is currently available.  

1.7 The report has been structured to describe the existing site 

parameters, the proposed development and to offer a surface 

water management plan (SWMP), indicating how surface water 

runoff can be managed so that it does not increase flood risk within 

the downstream catchment.  

1.8 It is important to note that this FRA does not attempt to present a 

final design of the surface water drainage system. This will be left 

until the reserved matters and detailed design stages when further 

site investigation work can be undertaken, and other systems can 

be evaluated.  This evaluation will also need to include assessments 

due to health and safety, CDM etc.  

Consultation 

1.9 To identify any site specific or catchment specific flood risk or 

drainage requirements we have liaised with Derbyshire County 

Council’s (DCC) Flood Risk Management team and have sought 

information from both the Environment Agency (EA) and Severn 

Trent Water.  
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Reference 

1.10 This FRA has been prepared with reference to the following 

documents: 

• National Planning Policy Framework (June 2019); 

• Planning Practice Guidance (PPG) (October 2019); 

• Environment Agency (EA) Flood Warning Information Service 

‘Flood Risk from Rivers or the Sea’, ‘Flood Risk from Surface 

Water’(online); 

• CIRIA Guides 522 Sustainable Drainage Systems, 609 Surface 

Water Management and the Interim Code of Practice for SuDS 

(ICoP), 753 The SuDS Manual; 

• Severn Trent Water Asset Records (2016);  

• JBA Consulting on behalf of Derbyshire County Council (DCC) 

Strategic Flood Risk Assessment (SFRA) (June 2016); 

• Peter Brett Associates (PBA) Flood Risk Assessment for adjacent 

Churchill retirement development (ref. 17/00374/FUL); and, 

• Derbyshire Dales District Council (DDDC) pre-app response (ref. 

19/00973/PREAPP) 
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2 Existing Conditions 

Context 

2.1 The existing site is located in the town of Ashbourne, west of the 

A515 and south of the Henmore Brook, at National Grid Reference 

SX 17953 46458, as shown by Figure 2.1 below. 

Figure 2.1 – Site Location – Local Area 

 

Existing land uses 

2.2 The site was previously hard surfaced and utilised as a storage 

compound. Since this time the site was been returned to greenfield 

use so that it could serve as a bowling green. 

Surrounding land use 

2.3 The site is surrounded by the following land uses: 

• Directly to the north of the site lies King Edward Street, with a 

green corridor and the Henmore Brook beyond; 

• To the east of the site lies the approved Churchill Retirement 

Living development which is currently under construction;  



 

Flood Risk Assessment & Drainage Strategy 

0927 Land at King Edward Street  Page 5 of 21 

• To the west of the site lies King Edward Street, with the Empire 

Club beyond; and, 

• To the south of the site lies the Sainsbury’s retail store with 

associated car parking.  

Topographic survey 

2.4 The 2011 Subscan topographic survey produced for the adjacent 

Churchill development includes the land occupied by this 

application. 

2.5 The survey included the output of ground penetrating radar (GPR) 

which detected the location of existing drainage and utilities within 

the site.  The survey confirms the site is relatively level, with a minor 

high point at its approximate centre. 

2.6 An ‘Existing Site Plan’ has been prepared to set the context of the 

site and can be found as drawing 0927-XS-101, within Appendix A 

of this report. 

Existing Flood Risk 

2.7 The Planning Practice Guidance requires planning applications for 

areas at risk of flooding, or sites of 1 hectare or more, to be 

accompanied by a site-specific flood risk assessment which 

assesses “flood risk”. 

2.8 In accordance with Para. 002 of the Planning Practice Guidance, 

it is required that new developments consider flood risk as a 

‘combination of the probability and the potential consequences 

of flooding from all sources’ including rivers and the sea, rainfall, 

rising groundwater, infrastructure and artificial sources. 

2.9 Each potential source of flooding has been assessed below; 

Fluvial sources (River flooding) 

2.10 The EA’s ‘Flood Warning Information Service’ provides flood risk 

information and mapping throughout England. 

2.11 An extract of the ‘Flood Map for Planning’ has been reproduced 

as Figure 2.2 and shows the site as being entirely within ‘Flood Zone 

3’ (high risk), benefitting from flood defences in the form of the 

Ashbourne Flood Alleviation Scheme (2010).  
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2.12 The existing alleviation scheme protects the area from fluvial 

flooding in up to the 1 in 100 year storm (1% annual probability) with 

20% allowance for climate change. 

Figure 2.2 – Flood Map for Planning 

2.13 Additional flood defences include: 

• Raising of Henmore Brook bank between Compton Street and 

School Lane to prevent overtopping 

• Reinforced concrete flood wall stretching 89.9m at the 

upstream section of the Henmore Brook. 

• Raised earth embankment running along the section of river 

north of the development, with defence crest level 119.76m 

AOD. 

Pluvial sources (surface water flooding) 

2.14 An extract of the EA’s ‘Flooding from Surface Water’ map has been 

reproduced as Figure 2.3. The mapping is based on LIDAR data 

and indicates the typical conveyance routes of surface water 

runoff in up to the 100 year return period (medium to high risk).  
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2.15 Figure 2.3 – Flood Risk from Surface Water

 

2.16 The mapping shows a small area of localised shallow flooding 

(<300mm) inside the eastern edge of the site. This will need to be 

considered by any future development to ensure it does not 

adversely impact properties.  

Groundwater sources 

2.17 With reference to PBAs Flood Risk Assessment and the available 

British Geological Survey (BGS) borehole records in the area, 

groundwater levels are expected to sit around 2.5m below ground 

level (mBGL). 

2.18 The likelihood of moderately elevated of groundwater is not 

expected to impact on the development but will need to be 

considered by the proposed SWMP. 

Artificial sources (Reservoirs, Canals & Lakes) 

2.19 An extract of the ‘Flood Risk from Reservoirs’ mapping has been 

reproduced as Figure 2.4 and indicates the site as being within the 

maximum extent of flooding from the Carsington Water Reservoir, 

located north-east of the site, between Wirksworth and Kniveton.  

2.20 As the enforcement authority for the Reservoirs Act 1975 in 

England, the Environment Agency must ensure that reservoirs are 

inspected regularly and that essential safety work is carried out. 

Reservoir flooding is extremely unlikely to happen and carries a 
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significantly lower annual probability of failure than other sources 

of flooding. Reservoir flooding should not impact the proposed 

residential development throughout its lifetime. 

Figure 2.4 – Flood Risk from Reservoirs 

  

 

Existing Site Drainage 

2.21 The existing drainage regime represents that of a greenfield site, 

with some surface water runoff soaking into the underlying strata 

and the remainder following the natural topography of the site, 

where any flows would be intercepted by the local drainage 

network beneath King Edward Street. 

Existing Drainage Infrastructure 

2.22 The 2011 Subscan topographic survey and Severn Trent asset 

record plans indicate two separate adopted combined sewers 

routing through the site. An abandoned combined sewer is also 

identified beneath the site. 

2.23 Further adopted sewer assets are located adjacent the site, 

including separate foul and surface water sewers.  

2.24 All existing adopted sewers will have a minimum 3m easement 

either side of the sewer. Any new buildings which encroach this 

easement would be subject to a build-over agreement or 

diversionary works. 
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2.25 The alignment of existing drainage infrastructure can be seen on 

the existing site plan within Appendix A (ref. 0927-XS-101-A), with 

copies of the Severn Trent sewer records included within Appendix 

B.  

Ground conditions 

2.26 A desktop review of available borehole information, obtained from 

the British Geological Societies (BGS) website, indicates Alluvium 

(clay, silt, sand and gravel) over a Hawksmoor/Chester Formation 

(sandstone and conglomerate), to estimated depths of 6.5mBGL. 

2.27 It should also be considered that due to the sites previous 

brownfield uses, artificial substrates may reside beneath the 

existing topsoil and grassed surface.  

2.28 The potential for made ground, combined with moderately high 

groundwater elevations and poor underlying geology, are likely to 

preclude the use of infiltration drainage. Instead, this assessment 

considers the most appropriate method of surface water disposal 

being an attenuated discharge. 
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3 Development Proposals 

Introduction 

3.1 The development proposals comprise nine residential dwellings, as 

a mixture of three apartments and six houses. A copy of the site 

layout has been included within Appendix C of this report.  

Vulnerability 

3.2 In accordance with Table 2 of the Planning Practice Guidance, 

residential dwellings are considered to be “More Vulnerable” 

development. 

3.3 The site is located within the defended Flood Zone 3a and 

therefore Table 4 of the Planning Practice Guidance suggests that 

for development to be appropriate the site must satisfy the 

exception test. 

Sequential & Exception Tests 

3.4 The sequential test aims to steer new development to areas with 

the lowest probability of flooding. The EA’s flood zones serve as the 

starting point for this sequential approach, whereby new 

development should be steered towards areas of Flood Zone 1. 

3.5 Since the undefended extent of the Henmore Brook flood plain 

would preclude any further development in Ashborne town centre, 

pre-application advice has been sought from Derbyshire Dales 

District Council (ref. 19/00973/PREAPP) and confirms the concept 

of the residential development at this site is acceptable. 

3.6 Paragraph 102 of the NPPF states that:  

“if, following application of the Sequential Test, it is not possible, 

consistent with wider sustainability objectives, for the development 

to be located in zones with lower probability of flooding, the 

Exception Test can be applied if appropriate. For the Exception 

Test to be passed: 

• It must be demonstrated that the development provides 

wider sustainability benefits to the community that outweigh 

flood risk, informed by a Strategic Flood Risk Assessment 

where one has been prepared; and, 
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• A site-specific flood risk assessment must demonstrate that 

the development will be safe for its lifetime taking into 

account the vulnerability of its users, without increasing 

flood risk elsewhere and, where possible, will reduce flood 

risk overall.” 

3.7 The re-development of this former brownfield site is in line with other 

recent and local housing schemes within Ashborne town centre 

and contributes towards meeting local housing needs. 

3.8 As required by the Derbyshire County Council (DCC) Strategic 

Flood Risk Assessment (SFRA), this site-specific FRA and inherent 

SWMP will demonstrate that the development can be made safe 

throughout its lifetime, with property FFL’s raised above the 

maximum flood level, providing safe refuge to residents at all times. 

3.9 The wider sustainability benefit offered by new housing within the 

centre of Ashborne and the appropriate mitigation of existing flood 

risks to protect the site and future occupants throughout its lifetime 

collectively demonstrate that the Exception Test can be passed. 

Finished levels 

3.10 The DCC SFRA states: 

“Finished Floor Levels (FFL) are usually recommended in line with 

the Environment Agency’s Guidance on Flood Risk, which require 

a minimum FFL of 600mm above the 1 in 100-year with allowance 

for climate change” 

3.11 Flood modelling undertaken by PBA to support the approved 

Churchill development (ref. 17/00374/FUL) calculated a 1 in 100 

year maximum flood level of 119.53m, with 30% allowance for 

climate change, and agreed minimum FFL’s of 120.13 mAOD 

(600mm freeboard).  

3.12 As part of the same modelling exercise, PBA also calculated the 1 

in 100 year maximum flood level, with 50% climate change, as 

120.05 mAOD. This level applies to an upstream node and, with 50% 

allowance for climate change, presents a conservative estimate 

for this application site. Applying the 600mm freeboard would set 

property FFL’s at 120.65 mAOD.  
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3.13 Property access could be achieved using a stepped approach 

(Building Regulations Part M compliant), or through continued 

discussion with the LLFA, EA and LPA a reduced FFL might be 

agreeable. 

Safe access and egress 

3.14 All roads surrounding the site are located within Flood Zone 3a but 

are defended by the Ashbourne Flood Alleviation Scheme, which 

offers protection in up to the 1 in 100 year flood, with 20% 

allowance for climate change. The existing defences provide 

suitable protection to enable safe access and egress for this site.  

Drainage strategy requirements 

3.15 Sustainable Drainage Systems (SuDS) can be used to reduce the 

amount of rainfall collected at source and can be used to improve 

water quality. 

3.16 CIRIA C753 advises that surface water disposal should be prioritised 

in the following order; 

1. Infiltration 

2. Discharge to surface waters 

3. Discharge to a surface water drainage system 

4. Discharge to a combined sewer 

3.17 The potential for made ground, combined with moderately high 

groundwater elevations and underlying soils with poor drainage 

characteristics will preclude the use of infiltration drainage at this 

site.  

3.18 There are no available waterbodies available within the site. The 

Henmore Brook is located outside of the applicant’s ownership and 

any new piped discharges would require an adoptable sewer 

connection. The requisition of a new adopted sewer would not be 

practical or sustainable given there are existing surface water 

sewers available. 

3.19 The proposed SWMP should seek to release attenuated discharge 

via the existing adopted surface water system, located 

immediately south of the site.  
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3.20 As required by the NPPF, the drainage strategy must demonstrate 

that the development will be safe throughout its lifetime, without 

increasing flood risk elsewhere, whilst also taking account of the 

impacts of climate change. 

Climate change impacts 

3.21 The NPPF requires that the impact of climate change be 

considered to minimise vulnerability and provide resilience. The 

NPPF and Planning Practice Guidance explain that an FRA should 

demonstrate how flood risk will be managed across the 

development’s lifetime, taking climate change into account at the 

level of 40%. 

3.22 The Environment Agency, as the government’s expert on flood risk, 

released the document ‘Flood Risk Assessments: Climate Change 

Allowances Guidance’ in February 2016. 

3.23 Table 3.1 below provides an extract detailing the predicted 

increase in peak rainfall intensity due to climate change over the 

next 100 years. 

Table 3.1 – Peak rainfall intensity allowances (applicable across 

all of England) 

Allowance 

category 

Total potential 

change 

anticipated for 

(2015 to 2039) 

Total potential 

change 

anticipated for 

(2040 to 2069) 

Total potential 

change 

anticipated for 

(2070 to 2115) 

Upper end  

(90th Percentile) 
10% 20% 40% 

Central  

(50th 

Percentile) 

5% 10% 20% 

3.24 The guidance states for peak rainfall intensity, Flood Risk 

Assessments should “assess both the central and upper end 

allowances to understand the range of impact”. 

3.25 The on-site attenuation for this proposed development has been 

sized to offer flood protection for the development and its 

downstream catchment throughout its lifetime, with the upper end 

allowance of 40% being utilised to present a worst-case scenario. 
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4 Surface Water Management Plan 

Existing surface water runoff 

4.1 The existing drainage regime represents that of a typical greenfield 

site, with some surface water runoff soaking into the underlying 

strata and the remainder following the natural topography of the 

site. 

4.2 The greenfield runoff rates for the existing site have been 

calculated using the FEH methodology, with the results summarised 

in Table 4.1 below and the model outputs included within 

Appendix D. 

Table 4.1 – Greenfield Runoff Rates (l/s) 

Return Period Greenfield runoff Rate for 0.1 ha (l/s) 

1 year 0.3 

30 year 0.6 

100 year 0.8 

4.3 Due to the small scale of development, the existing greenfield rates 

are extremely low (all less than 1 l/s). It would not be practicable to 

achieve the existing greenfield runoff rates without inherent risk of 

blockage, due to the limited flow control diameter.  

4.4 The EA and DEFRA guidance ‘Rainfall Runoff Management for 

Developments’ recommends a minimum discharge rate of 5 l/s, to 

mitigate risk of blockage. It is considered that since this guidance 

was released there have been advances in rainwater 

management and accordingly the peak rates of discharge from 

the scheme will instead be limited by a minimum 75mm diameter 

vortex flow control, which typically returns minimum discharge 

rates between 2.0 and 2.5 l/s and demonstrates an improvement 

over previous brownfield uses, where runoff was allowed to freely 

discharge. 

Surface Water Management Plan 

4.5 To ensure the development is safe throughout its lifetime, the 

Surface Water Management Plan (SWMP) accounts for runoff in up 

to the 100-year return period.  

4.6 The strategy also safeguards against the upper end allowances for 

climate change (40%), providing betterment over undeveloped 
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conditions, where the rate and volume of runoff would continue to 

increase due to climate change. 

4.7 In accordance with DCC’s requirements, the drained catchment 

for the site will include +10% allowance for urban creep. 

4.8 Runoff generated by the proposed dwellings will be piped to a 

new private geocellular attenuation tank.  

4.9 Under-drained permeable paving will be used to intercept runoff 

from the private drive and parking area, providing filtration of 

runoff and water quality enhancement, prior to releasing flows to 

the private geocellular attenuation tank.  

4.10 A 75mm diameter vortex flow control will be utilised to minimise 

peak flows from the geocellular attenuation tank. The restricted 

outflow will discharge to the existing adopted surface water sewer 

immediately south of the site.  

4.11 The proposed surface water arrangements can be seen identified 

on the preliminary drainage layout drawing (ref. 0927-PDL-101), 

included within Appendix E of this report. 

Long-Term storage volume 

4.12 To mitigate impacts on the downstream catchment, any 

additional volume of runoff should be discharged at a rate of 2 

l/s/ha (during the 100 year 360min storm).  

4.13 The attenuation volume to enable this restriction is termed ‘Long-

Term Storage’ and is calculated using Equation 24.10 of CIRIA C753 

‘The SuDS Manual’.  

4.14 Given the small nature of this development, it would not be 

practicable to limit the peak rates of discharge to 2 l/s/ha and 

therefore Long-Term Storage has not been applied. 

Attenuation Storage Volumes 

4.15 The MicroDrainage Source Control module has been used to 

determine the attenuation requirements for the proposed 

development, based on the 100 year return period with 40% 

climate change and 10% urban creep.  
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4.16 The output of this exercise can be found within Appendix F of this 

report, with the results summarised in Table 4.2 below. 

Table 4.2 – Attenuation Storage Volumes 

Feature 
Imp. Catchment 

(ha) 

100yr + 40% Vol. 

(m3) 

Geocellular 

Attenuation 

0.068 

(0.062 +10% UC) 
30.9 

4.1 The proposed attenuation requirements can be seen identified on 

the preliminary drainage layout drawing (ref. 0927-PDL-101), 

included within Appendix E of this report. 

Exceedance events 

4.2 During exceedance events runoff will overflow from the proposed 

drainage systems and attenuation tank. Wherever possible 

exceedance flows will be directed towards the under-drained 

permeable paving, where localised flooding can be contained 

behind kerb upstands. Beyond the capacity of the development, 

exceedance flows would continue off-site as per existing 

conditions. 

Proposed foul water strategy 

4.3 An existing combined sewer passes through the centre of the site. 

The sewer enters the site as a 500mm diameter and upsizes to 

600mm. The sewer will need to be diverted to accommodate the 

proposed development. 

4.4 A smaller 280mm diameter combined sewer is identified on Severn 

Trent’s asset records but was not detected by the previous Ground 

Penetrating Radar survey. If present, this sewer can be retained 

within the sites’ eastern boundary. 

4.5 Foul flows generated by the proposed development will drain to 

the diverted combined sewer. An indicative alignment for the new 

foul sewerage network can be seen on the preliminary drainage 

layout drawing (ref. 0927-PDL-101) within Appendix E. 

Maintenance 

4.6 Any adoptable sewerage networks will be designed in 

accordance with the Design and Construction Guidance (formerly 
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Sewers for Adoption) and will be offered to Severn Trent for 

adoption. 

4.7 Any private drainage will be designed in accordance with Building 

Regulations Part H and will become the responsibility of the 

respective homeowner, or where communal, an appointed 

management company. 

4.8 The operation and maintenance of any SuDS features will be 

undertaken in accordance with ‘CIRIA C753 – The SUDS Manual, 

Chapter 32 – Operation and Maintenance’.  

4.9 At the Reserved Matters stage a ‘Drainage Maintenance Plan’ 

should be prepared. The Plan will set out maintenance tasks, 

responsibilities and frequencies for the entire drainage network, 

including private, adopted and SuDS drainage. The plan should be 

circulated to all purchasers, occupants and management 

companies. 
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5 Miscellaneous Issues 

Construction issues 

5.1 It is good practice to offer a Construction Environmental 

Management Plan (CEMP) to allow the construction and phasing 

of drainage works to be closely monitored. Prior to the 

commencement of construction, it is recommended the 

contractor produce a CEMP and agrees it with the LLFA. 

5.2 It is recommended that a construction stage drainage plan is 

prepared at the design stage to ensure the site and downstream 

catchment are adequately protected throughout the construction 

stage. The plan should be agreed with the LPA and implemented 

prior to commencement of construction. 

5.3 Any facilities for the storage of oils, fuels or chemicals need to be 

situated in suitable bunded bases that will be equivalent to at least 

the volume of the tank plus 10%. 

Residual flood risks 

5.4 The residual risk of blockage or failure of any key component within 

the proposed drainage strategy will be reduced through 

appropriate operation and maintenance procedures.  

5.5 At the detailed design stage, the residual risks from exceedance 

storms will be reduced through appropriate design of the external 

works. The design will aim to steer exceedance flows towards areas 

of public open space or car parking.  

Health and safety 

5.6 Under the CDM Regulations, adequate information about the site 

must be provided by the client in order to allow the potential 

hazards to be reviewed by the designer, and avoidance / 

mitigation measures taken where reasonably practicable.  
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6 Mitigation, Conclusions and 

Recommendations 

Mitigation 

6.1 The proposed development has been assessed in line with the 

NPPF, to allow the planning application to be progressed and to 

show that the development can be undertaken in an acceptable 

manner from a flood risk perspective. 

6.2 The proposed development is located within Flood Zone 3a, 

defended by the Ashbourne Flood Alleviation Scheme, which 

offers protection in up to the 1 in 100 year flood, with 20% 

allowance for climate change.  

6.3 For the Sequential Test, pre-application advice has been sought 

from Derbyshire Dales District Council and confirms the concept of 

residential development at this site is acceptable. 

6.4 The wider sustainability benefit offered by new housing within the 

centre of Ashborne and the appropriate mitigation of existing flood 

risks to protect the site and future occupants throughout its lifetime 

collectively demonstrate that the Exception Test can be passed. 

6.5 The maximum 1 in 100 year flood level with 50% allowance for 

climate change was previously modelled as 120.05mAOD and the 

application of 600mm freeboard would set FFL’s at 120.65mAOD.  

6.6 Property access could be achieved using a stepped and ramped 

approach (Building Regulations Part M compliant), or through 

continued discussion with the LLFA, EA and LPA a reduced FFL 

might be agreeable. 

6.7 To ensure the development is safe throughout its lifetime, the 

surface water strategy accounts for runoff in up to the 100 year 

return period.  

6.8 The strategy also safeguards against the upper end allowances for 

climate change (40%), providing betterment over undeveloped 

conditions, where the rate and volume of runoff would continue to 

increase due to climate change. 

6.9 In accordance with DCC’s requirements, the drained catchment 

for the site will include +10% allowance for urban creep. 
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6.10 The existing greenfield rates are below 1 l/s and would be 

impracticable to achieve without inherent risk of blockage, due to 

the limited flow control diameter. Instead, peak rates of discharge 

from the scheme will be limited by a minimum 75mm diameter 

vortex flow control, which typically returns minimum discharge 

rates between 2.0 and 2.5 l/s and demonstrates an improvement 

over previous brownfield uses, where runoff was allowed to freely 

discharge. 

6.11 Under-drained permeable paving will be used to intercept runoff 

from the private drive and parking area, providing filtration of 

runoff and water quality enhancement.  

6.12 Runoff will be attenuated within a private geocellular attenuation 

tank. The restricted outflow from the tank will discharge to the 

existing adopted surface water sewer immediately south of the 

site.  

6.13 During exceedance events runoff will be directed towards the 

under-drained permeable paving, where localised flooding can 

be contained behind kerb upstands. Beyond the capacity of the 

development, exceedance flows would continue off-site as per 

existing conditions. 

6.14 The existing combined sewer will be diverted to accommodate the 

proposed development and will receive new foul connections 

from the proposed dwellings. 

6.15 It is important to note that the SWMP outlined by this report does 

not attempt to present a final design of the proposed drainage 

systems. This will be prepared at the reserved matters and detailed 

design stages and will include assessments due to site 

investigations, health and safety, CDM etc. 
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Conclusions  

 

Recommendations  

6.16 As the development will be safe from flooding throughout its life 

time and will not increase flood risk to properties within the 

downstream catchment, it is recommended that the Environment 

Agency and Lead Local Flood Authority advise the local planning 

authority that they have no objections to the proposed 

development.

This Flood Risk Assessment has been assessed in line with the NPPF.  It 

is concluded that the development can be undertaken in a 

sustainable manner, without increasing flood risk to existing 

properties in the downstream catchment. 

The FRA does not attempt to present a final design of the surface 

water system.  Detailed design of the surface water network and 

inherent features will commence upon approval of the outline 

strategy and will include assessments due to further site 

investigations, health and safety, CDM 
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Appendix B Severn Trent Sewer Records 
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Appendix C Proposed Site Layout 
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Appendix D  Greenfield Runoff Rates 



Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: Robert Mackley

Site name: Land at King Edward Street
Site location: Ashbourne, Derbyshire

Site Details

Latitude: 53.01511° N
Longitude: 1.7339° W

This is an estimation of the greenfield runoff rates that are used to meet normal best
practice criteria in line with Environment Agency guidance “Rainfall runoff management
for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and
the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may
be
the basis for setting consents for the drainage of surface water runoff from sites.

Reference: 2935572707
Date: Oct 07 2019 12:18

Runoff estimation approach FEH Statistical

Site characteristics

Total site area (ha): 0.1

Methodology

Q estimation method: Calculate from BFI and SAAR
BFI and SPR method: Calculate from dominant HOST
HOST class: 6
BFI / BFIHOST: 0.64
Q (l/s): 0.28
Q / Q factor: 1.12

Hydrological characteristics
Default Edited

SAAR (mm): 842 842
Hydrological region: 4 4
Growth curve factor 1 year: 0.83 0.83
Growth curve factor 30 years: 2 2
Growth curve factor 100 years: 2.57 2.57
Growth curve factor 200 years: 3.04 3.04

Notes

(1) Is Q < 2.0 l/s/ha?

When Q is < 2.0 l/s/ha then limiting discharge rates are set at
2.0 l/s/ha.

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

Where flow rates are less than 5.0 l/s consent for discharge is
usually set at 5.0 l/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set where
the blockage risk is addressed by using appropriate drainage
elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the use of soakaways
to avoid discharge offsite would normally be preferred for
disposal of surface water runoff.

Greenfield runoff rates
Default Edited

Q (l/s): 0.32 0.32
1 in 1 year (l/s): 0.26 0.26
1 in 30 years (l/s): 0.63 0.63
1 in 100 year (l/s): 0.81 0.81
1 in 200 years (l/s): 0.96 0.96
This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and
licence agreement , which can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is the
responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this data in the design or
operational characteristics of any drainage scheme.

MED

MED

BAR MED

BAR

BAR

BAR

Page 1 of 1Greenfield runoff rate estimation tool

07/10/2019https://www.uksuds.com/drainage-tools-members/greenfield-runoff-rate-tool.html
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Summary of Results for 100 year Return Period (+40%)

©1982-2018 Innovyze

Half Drain Time : 119 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 99.606 0.406 0.0 2.3 2.3 15.8 O K
30 min Summer 99.735 0.535 0.0 2.3 2.3 20.8 Flood Risk
60 min Summer 99.840 0.640 0.0 2.3 2.3 24.9 Flood Risk

120 min Summer 99.886 0.686 0.0 2.3 2.3 26.7 Flood Risk
180 min Summer 99.883 0.683 0.0 2.3 2.3 26.6 Flood Risk
240 min Summer 99.865 0.665 0.0 2.3 2.3 25.9 Flood Risk
360 min Summer 99.823 0.623 0.0 2.3 2.3 24.3 Flood Risk
480 min Summer 99.777 0.577 0.0 2.3 2.3 22.5 Flood Risk
600 min Summer 99.727 0.527 0.0 2.3 2.3 20.5 Flood Risk
720 min Summer 99.666 0.466 0.0 2.3 2.3 18.2 O K
960 min Summer 99.565 0.365 0.0 2.3 2.3 14.2 O K
1440 min Summer 99.425 0.225 0.0 2.3 2.3 8.8 O K
2160 min Summer 99.324 0.124 0.0 2.1 2.1 4.8 O K
2880 min Summer 99.290 0.090 0.0 1.9 1.9 3.5 O K
4320 min Summer 99.267 0.067 0.0 1.4 1.4 2.6 O K
5760 min Summer 99.257 0.057 0.0 1.1 1.1 2.2 O K
7200 min Summer 99.251 0.051 0.0 1.0 1.0 2.0 O K
8640 min Summer 99.246 0.046 0.0 0.8 0.8 1.8 O K

10080 min Summer 99.243 0.043 0.0 0.7 0.7 1.7 O K
15 min Winter 99.659 0.459 0.0 2.3 2.3 17.9 O K
30 min Winter 99.807 0.607 0.0 2.3 2.3 23.6 Flood Risk
60 min Winter 99.931 0.731 0.0 2.3 2.3 28.5 Flood Risk

120 min Winter 99.993 0.793 0.0 2.3 2.3 30.9 Flood Risk
180 min Winter 99.985 0.785 0.0 2.3 2.3 30.6 Flood Risk
240 min Winter 99.960 0.760 0.0 2.3 2.3 29.6 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 121.701 0.0 17.5 18
30 min Summer 82.770 0.0 23.9 33
60 min Summer 53.779 0.0 31.0 62

120 min Summer 33.717 0.0 38.9 106
180 min Summer 25.251 0.0 43.7 138
240 min Summer 20.402 0.0 47.1 172
360 min Summer 15.102 0.0 52.3 242
480 min Summer 12.184 0.0 56.3 312
600 min Summer 10.306 0.0 59.5 380
720 min Summer 8.982 0.0 62.2 442
960 min Summer 7.224 0.0 66.7 560
1440 min Summer 5.302 0.0 73.5 792
2160 min Summer 3.883 0.0 80.7 1124
2880 min Summer 3.108 0.0 86.1 1468
4320 min Summer 2.266 0.0 94.2 2200
5760 min Summer 1.809 0.0 100.3 2928
7200 min Summer 1.521 0.0 105.4 3656
8640 min Summer 1.320 0.0 109.8 4328

10080 min Summer 1.171 0.0 113.6 5056
15 min Winter 121.701 0.0 19.6 18
30 min Winter 82.770 0.0 26.7 32
60 min Winter 53.779 0.0 34.8 60

120 min Winter 33.717 0.0 43.6 114
180 min Winter 25.251 0.0 49.0 144
240 min Winter 20.402 0.0 52.8 184
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Summary of Results for 100 year Return Period (+40%)
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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

360 min Winter 99.895 0.695 0.0 2.3 2.3 27.1 Flood Risk
480 min Winter 99.824 0.624 0.0 2.3 2.3 24.3 Flood Risk
600 min Winter 99.746 0.546 0.0 2.3 2.3 21.3 Flood Risk
720 min Winter 99.649 0.449 0.0 2.3 2.3 17.5 O K
960 min Winter 99.500 0.300 0.0 2.3 2.3 11.7 O K
1440 min Winter 99.339 0.139 0.0 2.2 2.2 5.4 O K
2160 min Winter 99.282 0.082 0.0 1.8 1.8 3.2 O K
2880 min Winter 99.267 0.067 0.0 1.4 1.4 2.6 O K
4320 min Winter 99.253 0.053 0.0 1.0 1.0 2.1 O K
5760 min Winter 99.246 0.046 0.0 0.8 0.8 1.8 O K
7200 min Winter 99.242 0.042 0.0 0.7 0.7 1.6 O K
8640 min Winter 99.238 0.038 0.0 0.6 0.6 1.5 O K

10080 min Winter 99.236 0.036 0.0 0.5 0.5 1.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

360 min Winter 15.102 0.0 58.6 260
480 min Winter 12.184 0.0 63.0 338
600 min Winter 10.306 0.0 66.6 412
720 min Winter 8.982 0.0 69.7 474
960 min Winter 7.224 0.0 74.7 586
1440 min Winter 5.302 0.0 82.3 794
2160 min Winter 3.883 0.0 90.4 1104
2880 min Winter 3.108 0.0 96.5 1468
4320 min Winter 2.266 0.0 105.5 2188
5760 min Winter 1.809 0.0 112.3 2936
7200 min Winter 1.521 0.0 118.1 3632
8640 min Winter 1.320 0.0 123.0 4296

10080 min Winter 1.171 0.0 127.3 5176
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Rainfall Details

©1982-2018 Innovyze

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) 19.000 Shortest Storm (mins) 15

Ratio R 0.327 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.077

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.069 4 8 0.008
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Model Details

©1982-2018 Innovyze

Storage is Online Cover Level (m) 100.000

Cellular Storage Structure

Invert Level (m) 99.200 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 41.0 0.0 0.800 41.0 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0075-2300-0800-2300
Design Head (m) 0.800

Design Flow (l/s) 2.3
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 75

Invert Level (m) 99.200
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.800 2.3 Kick-Flo® 0.508 1.9
Flush-Flo™ 0.238 2.3 Mean Flow over Head Range - 2.0

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

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 2.0 0.800 2.3 2.000 3.5 4.000 4.8 7.000 6.3
0.200 2.3 1.000 2.5 2.200 3.7 4.500 5.1 7.500 6.5
0.300 2.3 1.200 2.8 2.400 3.8 5.000 5.4 8.000 6.7
0.400 2.2 1.400 3.0 2.600 4.0 5.500 5.6 8.500 6.9
0.500 1.9 1.600 3.2 3.000 4.2 6.000 5.9 9.000 7.1
0.600 2.0 1.800 3.3 3.500 4.5 6.500 6.1 9.500 7.3


