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2 Introduction  

2.1 Commission 

2.1.1 This Flood Risk Assessment and Drainage Strategy report has been commissioned on behalf of 

PGFI III to support a planning application for a proposed new production facility on land at Dove 

Valley Park in Derbyshire. 

2.1.2 This report is for the private and confidential use of PGFI III, to whom alone is owed a duty of care 

and their professional advisors and consultants in connection with the current development 

proposals for the site. 

2.1.3 This report may not be relied upon or reproduced by any third party for any use without the written 

agreement of Jubb Consulting Engineers Ltd.  

2.2 Brief 

2.2.1 This Flood Risk Assessment is prepared in accordance with the requirements of the National 

Planning Policy Framework (NPPF) published by the Department of Communities and Local 

Government.  Section 14 of the NPPF and the associated Planning Practice Guidance sets out the 

framework for planning decisions made by the local, regional and national government and the 

Environment Agency (EA).  In order for planning authorities to make informed decisions on the 

development of sites in areas at risk of flood, NPPF requires the developer to carry out an 

assessment of flood risk. 

2.2.2 This report addresses the requirements given in Section 14 of the NPPF and other issues which are 

deemed relevant to flood risk. These requirements include the following: 

▪ Assessment of the magnitude and severity of flood risk to the site 

▪ Assess suitability of site and development through the use of the Sequential Test & Exception Test (if 

required) 

▪ Consider flood risk due to overtopping of existing flood defences 

▪ Assess impact of proposed development on flood risk to adjacent developments 

▪ Determine ability of existing and proposed drainage to accommodate development flows with respect 

to surface flooding 

▪ Demonstrate that appropriate mitigation measures have been taken to prevent flooding 

▪ Demonstrate that appropriate emergency situations have been considered e.g. overland flow paths, 

evacuation routes 

2.2.3 This report also considers the disposal of wastewater generated by the proposed development. 

Existing infrastructure will be reviewed to identify potential options for the disposal of foul and 

surface water run-off. A strategy will be presented for the preferred option. 
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3 Existing Site 

3.1 Location 

3.1.1 The proposed site is located in the Dove Valley Park, to the west of city of Derby. The site is 

approximately 12.34ha in area, with a National Grid Reference (NGR) of 420240E, 332560N. 

3.1.2 The site is bound by a small country lane to the north, Woodyard Lane to the west and adjacent 

fields to the East, a Muller Milk production facility is present at the south-east site boundary and 

Futaba Manufacturing occupy the site to the south. 

3.1.3 The land surrounding the site is predominantly occupied for agricultural purposes with scattered 

residential areas, including the villages of Hatton, Hilton and Foston.  

A site location plan is included in Appendix A. 

3.2 Current Land Use 

3.2.1 The site currently consists mainly of green fields. The remains of a previously decommissioned RAF 

runway is found to the south west of the site. The fields are currently used for arable and grazing 

purposes.  

3.3 Site Topography 

3.3.1 A detailed topographical survey has been undertaken on the proposed site. 

3.3.2 The survey shows that the site falls uniformly in a south easterly direction towards the proposed site 

entrance at the Park Avenue roundabout. 

3.3.3 The high point of the site with a level of 75.50mAOD is located to the north-west region of the site. 

The low point of 70.20mAOD is situated within the south west corner of the site. 

A copy of the topographical survey is included in Appendix B. 

 

3.4 Site Geology 

Geology 

3.4.1 The British Geological Survey (BGS) maps indicate that the site is underlain with Mercia Mudstone 

Group (Mudstone). 

3.4.2 Superficial deposits have been identified on the site by BGS mapping of the Glaciofluvial Terrace 

Deposits, which compromise of sands, gravels and clays. 

3.4.3 A Ground Conditions Assessment Report was carried out by Jubb in May 2019. 
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3.4.4 Made ground was identified in a number of trial pits undertaken during the Ground Investigation. 

Man-made earth bunds are also evident from visual inspection of the site. 

Hydrogeology 

3.4.5 The British Geological Survey (BGS) hydrogeology maps indicate that the site is underlain with the 

Mercia Mudstone group which is classified by the Environment Agency as a Secondary B Aquifer.  

3.4.6 The superficial deposits are identified as a Secondary A Aquifer. 

3.4.7 Secondary A Aquifers are assigned in cases where the geology exhibits a permeable strata capable 

of supporting water supplies at a local rather than strategic scale and in some cases forming an 

important source of base flow to rivers. 

3.4.8 Secondary B Aquifers comprise predominantly lower permeability layers which may store and yield 

limited amounts of groundwater due to localised features such as fissures, thin permeable horizons 

and weathering..   

3.4.9 The site is not located within a groundwater source protection zone. 

Hydrology 

3.4.10 The nearest surface water feature is a fishing pond located immediately north-west of the site, and 

publicly accessible from Woodyard Lane and Heathtop. 

3.4.11 An existing surface water attenuation pond, built to serve the first phase of Dove Valley Park lies 

approximately 330m to the south of the site.  

3.4.12 The nearest main river is Foston Brook approximately 1.5km to the west, with the River Dove 

approximately 2.6km to the south. Tributaries to the River Dove lie approximately 1.2km south of the 

site. 

3.5 Existing Drainage 

3.5.1 The existing site is a greenfield site and is not currently positively drained. Due to the existing site 

levels rainwater falling within the site currently drains overland with ponding in certain areas in 

extreme rainfall events. There are no known watercourses located within the site boundary. 

3.5.2 The existing local public foul and surface water sewer network currently serving the surrounding area 

is owned and operated by Severn Trent Water. A copy of the Severn Trent Water asset plans is 

included in Appendix C. 

3.5.3 Severn Trent Water asset plans have identified that there is no existing drainage infrastructure 

located within the proposed site boundaries.  

3.5.4 The nearest public foul sewer networks are located to the south-east of the site within the Park 

Avenue Roundabout. Here two spurs are already in place to accommodate the site flows. The 

surface Water Sewer is sized as 675mm diameter and the foul water is a 150mm diameter sewer. 

The existing surface water sewers will collect and convey flows to the south before discharging into 

the Dove Valley Phase 1 attenuation pond. 
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4 Flood Risk to the Existing Site 

This section explores the primary sources of flooding to the site. 

4.1 Tidal & Fluvial Flooding 

4.1.1 The proposed site is identified as lying outside of the fluvial and tidal flood risk zone according to the 

Environment Agency’s published floodplain map (refer to Figure 1). This estimate of the extent of 

flooding is based on the absence or failure of all existing flood defences currently protecting the site. 

 

Figure 1 – Extract from Environment Agency Flood Map for Planning 



Project William, Dove Valley Park, Derbyshire  PGFI III 

19270-FRA&DS-03 / Version 3 8 

4.1.2 The EA floodplain map indicates that the site corresponds to a Flood Zone 1 – Low Probability in 

Table 1 of the NPPF Planning Practice Guidance.  

4.1.3 This zone has less than a 1 in 1000-year annual probability of flooding. The NPPF Planning Practice 

Guidance states that all types of development are suitable for this flood zone.  

4.1.4 The full extents of the proposed development will be located outside of the fluvial flood zone, within 

Flood Zone 1.  

4.1.5 There are no historic records of overland or surface water flooding affecting the proposed site. The 

local South Derbyshire Strategic Flood Risk Assessment (SFRA) includes a map which identifies 

recorded historic flooding events. This map shows no previous instances of flooding affecting the 

subject site. 

4.1.6 A copy of the Historic Flood Records map is included in Appendix D. 

4.1.7 A detailed assessment of the risk of fluvial flooding to the subject site and the development 

proposals has been undertaken, which has concluded that the risk of flooding to the development is 

low. 

4.2 Overland / Surface Water Flooding 

4.2.1 As shown on the EA risk of flooding from surface water map (refer to Figure 2), the majority of the 

proposed site is identified as an area at very low risk of surface water flooding. However, there are a 

number of areas that are shown as having a low to high risk of surface water flooding. 

 

 

Figure 2 – Extract from Environment Agency Risk of Flooding from Surface Water Map 
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4.2.2 The area shows no risk from surface water flooding within the localised site.  

4.2.3 The proposed site is protected from overland flows due to the topographical profile of the 

surrounding area, which conveys surface water flows away from the site. 

4.2.4 There are no historic records of overland or surface water flooding affecting the proposed site. The 

local South Derbyshire SFRA historic flood events map (refer to Appendix D) shows no previous 

instances of flooding affecting the subject site. 

4.2.5 Based on the factors described above, the proposed site is not considered to be at risk from 

overland and surface water flooding. 

4.3 Flooding from Sewers 

4.3.1 The proposed site is not currently positively drained, with the closest Severn Trent sewer network 

located to the south west of the site.  

4.3.2 Due to the existing levels of the surrounding area, any flows caused by the exceedance of sewers in 

the surrounding area would be conveyed away from the site and would therefore not impact upon 

the subject site. 

4.3.3 The South Derbyshire SFRA historic flood events map (refer to Appendix D), shows there are no 

records of historical flooding caused by the local sewer infrastructure in the surrounding area 

impacting the site. 

4.3.4 Consequently, it is not considered that flooding from sewers poses a significant risk of flooding to the 

proposed development.  

4.4 Flooding from Groundwater 

4.4.1 The underlying geology beneath the proposed site has been identified as Mercia Mudstone Group 

(Mudstone), which is classified by the Environment Agency as a Secondary B Aquifer. The 

superficial deposits are identified as a Secondary A Aquifer. 

4.4.2 As part of the local SFRA a groundwater flood risk map was produced which shows that the site is 

identified as being at a low risk of groundwater flooding (25%-50%). A copy of the Ground Water 

Flood Risk map is included in Appendix D. 

4.4.3 As shown on the South Derbyshire SFRA historic flood map, there are no historic records of 

groundwater flooding events occurring within the site. 

4.4.4 On-site geotechnical investigation works have been undertaken on the proposed site. Presence of 

groundwater showed significant variation across the site, with the majority of strikes identified in 

borehole records showing a depth greater than 3m. Based on the available information described 

above, it is considered that flooding from groundwater does not pose a significant risk to the site. 

4.5 Flooding from Artificial Sources 

4.5.1 There are no artificial bodies of water located within or near the proposed site. As a result, it is not 

considered that flooding from artificial sources poses a risk of flooding to the site. 
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5 Proposed Development 

5.1 Development Description 

5.1.1 Part single, part two-storey facility for the extraction, processing, bottling and distribution of water 

based products (combined B2 and B8 use), with associated ancillary office, infrastructure, access, 

parking and landscaping. 

5.2 Development Suitability 

5.2.1 The NPPF aims to direct developments to suitable areas with low probability of flooding. The table 

below illustrates the acceptable classification of development within each flood zone. 

Flood Risk Vulnerability 

Classification 

Essential 

Infrastructure 

Water 

Compatible 

Highly 

Vulnerable 

More 

Vulnerable 

Less 

Vulnerable 

Flood Zone 1 

(<1 in 1000) 

✓ ✓ ✓ ✓ ✓ 

Flood Zone 2 

(up to 1 in 1000) 

✓ ✓ Exception Test ✓ ✓ 

Flood Zone 3a 

(1 in 100 fluvial) 

(1 in 200 tidal) 

Exception Test ✓ X Exception Test ✓ 

Flood Zone 3b 

(functional floodplain) 

Exception Test ✓ X X X 

5.2.2 The proposed development type is considered to be classified as a ‘less vulnerable’ development 

under Table 2 of the NPPF. 

5.2.3 As the proposed developable region within the subject site is in Flood Zone 1, all vulnerability 

classes are suitable and thus the proposed scheme is deemed acceptable. 

5.2.4 The site will not require to be subjected to a sequential test by the Local Planning Authority (LPA) in 

respect of its allocation and appropriateness for the proposed development of this location, as the 

proposals are within flood zone 1. 
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6 Development Drainage 

6.1 Refer to Appendix F for the Proposed Drainage Strategy drawing. 

6.2 Foul Drainage 

6.2.1 Proposed foul wastewater drainage is split into domestic and trade effluent components.  

6.3 Domestic Discharge 

6.3.1 Domestic foul water will discharge via a traditional below ground drainage system to the outfall point 

into the existing public foul sewer to the south of the site near the existing roundabout. 

6.3.2 The proposed facility will employ 163 people and a peak 266 vehicles will visit the site in isolated 

circumstances. 

6.3.3 Severn Trent Water have advised that 50 litres per person per day should be used for an industrial 

site with a cafeteria. 

6.3.4 163 x 50 = 8150 litres per day, equivalent to an average discharge of 0.09 litres per second. 

6.3.5 Taking a conservative estimate that each vehicle driver will use the toilet when they visit. Based on 

the peak daily vehicle visits of 266 an additional 0.01 litres per second would be generated. 

6.3.6 Average domestic flow  = 0.09 + 0.01   = 0.1l/s 

6.3.7 Peak domestic flow = 0.1 x 6  = 0.6l/s 

6.4 Trade Effluent Discharge 

6.4.1 Trade effluent flows from the building will be collected in a drainage sump before being pumped into 

a buffer tank. The buffer tank will be sized to accept the high peak flows from the facility while 

maintaining smaller, more consistent outflows discharging to the public sewer 

6.4.2 A sampling chamber with automatic sampler is proposed to be constructed downstream of the buffer 

tank. This will facilitate monitoring of the process water discharge against the requirements of the 

trade effluent agreement.  

6.4.3 The process drainage designer (ARL) has entered into discussions with the water authority 

regarding trade effluent discharge. It is understood that the trade effluent discharge component will 

be limited to 5 litres per second. 
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6.5 Surface Water Drainage 

6.5.1 Surface water will be collected via rainwater goods, gullies and channel drains, with separate below 

ground drainage networks proposed to serve external yard areas and roof areas. Yard, car park and 

access road areas will drain via oil interceptors. 

6.5.2 Additionally SuDS benefits will be realised through the provision of a landscaped attenuation basin. 

The basin will typically be dry, filling when a large storm event is experienced. A flow control 

positioned in the downstream manhole will restrict the discharge. 

6.5.3 Due to the topography of the site and the proposed finished levels, a small area of access road at 

the site entrance will not be able to drain via gravity into the proposed attenuation basin. A separate 

flow control and storage (oversize pipe) will be provided for this area.  

6.5.4 Discharge from site will be restricted to mimic greenfield runoff rate. As part of the wider Dove Valley 

Park (DVP) Phase 2 outline planning application a greenfield runoff rate of 245.8l/s (equivalent to 

11l/s/Ha) was established. It is understood that extensive discussions took place between the LPA 

and the DVP Phase 2 drainage designers to arrive at this figure. As roughly two thirds of the site 

under consideration is within the DVP Phase 2 outline boundary, it is considered appropriate to 

follow the example set forth in the outline planning consent. 

6.5.5 The development site area is 12.3Ha, therefore the total surface water discharge will be limited to 

135.3l/s. 

6.5.6 Under the current design, the main site catchment (draining via the attenuation basin) is restricted to 

60.3l/s and the smaller site entrance catchment is restricted to 75l/s. The exact split of catchments, 

and therefore the exact peak discharge from each area will be subject to detailed design. The 

detailed design will seek to maximise the catchment area draining via the basin. The total surface 

water discharge will be in accordance with para 6.5.5 above. 

6.5.7 A single point of connection is proposed into the existing 675mm diameter public sewer to the south 

of the site near the existing roundabout. Severn Trent Water record information gives the cover and 

invert levels of these (refer to Appendices C & F for details). 

7 Sustainable Drainage Systems (SuDS) & Water Quality 

7.1 Sustainable Drainage Systems 

7.1.1 The surface water management is proposed to incorporate sustainable drainage techniques to 

restrict surface water discharge from the site and improve water quality of the run-off. There are a 

wide range of techniques that can be applied including source control, online systems and outlet 

controls. Ciria have published a SuDS manual, which details a number of systems along with 

guidance on their application and design. 

7.1.2 SuDS systems typically rely on either infiltration or attenuation to reduce peak flows and volume 

discharge and filtration systems to remove pollutants or solids from the effluent. 

7.1.3 The existing ground conditions suggest that infiltration methods will not be a viable solution for the 

discharge of surface water flows from the proposed development. 
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7.1.4 Therefore, it is considered that an attenuation option will be the preferred option for the site. It is 

proposed to incorporate sustainable drainage techniques as part of the drainage strategy, including 

an attenuation basin. This basin will incorporate a stone filled low flow channel. 

7.2 Water Quality 

7.2.1 Given the nature of the development, gully and channel drains will be required to drain yards and 

access roads. Sumped outlets will capture large items of debris close to source.  

7.2.2 Petrol interceptors will capture silt as well as intercept oil through baffles/submerged pipes and a 

coalescer filter will remove emulsified oils. 

7.2.3 The proposed SuDS attenuation basin will be landscaped, therefore providing ecological benefits as 

well as additional water quality benefits through dilution, filtration and the settlement of solid 

particles. A low flow stone filled channel through the middle of the basin will provide further filtration 

and settlement benefits. 
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8 SuDS Management & Maintenance 

8.1.1 To ensure that the proposed SuDS features operate effectively for its lifetime, a management plan 

for the operation and maintenance of SuDS will be required, prior to construction, based on Chapter 

32 of Ciria C753 guidance. 

8.1.2 It is anticipated that the proposed surface water and foul drainage networks will be offered to Severn 

Trent Water for adoption under a section 104 agreement.  

8.1.3 It is anticipated that the proposed SuDS features will remain under private ownership, with 

maintenance responsibility remaining with the landowner. 

8.1.4 Details for the management and maintenance of any SuDS feature within the site will likely need to 

be agreed with the Local Authority prior to construction.  

8.1.5 The tables below have been extracted from the CIRIA SuDS Manual and gives an overview of the 

recommended maintenance activities and frequencies associated with the attenuation basin (Table 

22.1) and the oil interceptors (Table 14.2).  
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9 Development Flood Risk & Mitigation 

9.1 Tidal & Fluvial Flooding 

9.1.1 As shown on the EA flood maps, the full extent of the proposed development will be located within 

Flood Zone 1 and therefore be at a low risk of fluvial flooding. 

9.1.2 The development is further protected from potential flooding in this area due to the existing site 

levels.  

9.1.3 The proposed development includes a site wide drainage strategy which will collect and discharge 

flows in a sustainable manner. It is proposed that flows will be discharged to the local sewer 

connection at a predevelopment rate. This will provide a betterment on the existing site conditions for 

a range of storm events and will prevent the development from increasing the risk of flooding to the 

site or the surrounding area. 

9.2 Overland / Surface Water Flooding 

9.2.1 As discussed in section 4.2 the proposed site is at low risk of flooding from overland or surface water 

flows. 

9.2.2 The EA flood risk from surface water map shows little to no risk of surface water flooding.  

9.2.3 It is anticipated that the proposed development will alleviate this risk of flooding by collecting, 

conveying and discharging flows from the site to the local surface water connection and preventing 

the ponding of flows within the site.  

9.2.4 The proposed drainage network will be designed to accommodate surface water flows from the new 

hardstanding areas of the development. This network will be designed to accommodate flows for a 

range of storm events without flooding. 

9.2.5 Consideration has been given to failure of the site drainage system when designing the site finished 

ground levels. Proposed finished ground levels will direct water away from buildings. An evacuation 

route would remain available to exit the building via the car park and the access road on the east 

side of the site. 

9.2.6 Consequently, the proposed development will not have a significant impact on flood risk to the site or 

the surrounding area. 

9.3 Flooding from Sewers 

9.3.1 There is no current flood risk to the site from existing sewers.  

9.3.2 A new surface water drainage network will be constructed to service the proposed development. 

However, the new sewer network will not pose a risk of flooding to the site or the surrounding area, 

as the network will be designed to prevent surface flooding in the 1 in 100-year storm event with an 

allowance for climate change. 

9.3.3 A new foul drainage network will also be constructed to service the site. This network will be 

designed to accommodate the anticipated peak flows with no flooding. 
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9.3.4 The proposed drainage strategy will include the design of new surface water and foul sewers which 

can accommodate flows from the site for a range of storm events and peak flows without flooding. It 

is therefore considered that the proposed development does not increase the risk of flooding from 

sewers to the site or the surrounding area. 

9.4 Groundwater Flooding 

9.4.1 The existing site is identified within an area of limited potential for groundwater flooding to occur, with 

no historic records of flooding across the site. 

9.4.2 It is proposed to discharge surface water flows via attenuation solution to the local surface water 

network. The proposals are not expected to affect the groundwater table and consequently will not 

increase the risk of flooding from groundwater sources. 

9.5 Flooding from Artificial Sources 

9.5.1 As discussed in Section 4.5 there is no flood risk to the site from artificial sources. The development 

proposals do not impact the risk posed to the site or the surrounding area. 
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10 Conclusions & Recommendations 

It is considered that this assessment represents a comprehensive and robust analysis of the flood impact of the 

development upon other adjacent properties and of existing flood mechanisms on the development itself. It 

demonstrates that the proposed development is sustainable in terms of flood risk and can be summarised as follows; 

Subject Conclusions 

Tidal and Fluvial Flood 

Risk 

The subject site is located within Flood Zone 1 (low probability) according to the EA 

published flood maps.  

Therefore the full extent of the proposed development will be located within Flood 

Zone 1. 

Further detailed assessment of the site has determined that the risk of flooding does 

not pose a significant risk to the development proposals.  

Flood Risk from Other 

Sources 

The proposed site is identified at very low risk of surface water flooding.  

It is anticipated that the risk of surface water flooding within the site will be alleviated 

by the development proposals and associated drainage strategy. 

No flood risk to the site from overland flows, existing sewers, groundwater or artificial 

water bodies was identified.  

Development 

Suitability 

The development use is considered suitable for the site, which lies within Flood Zone 1 

– low probability under Table 3 of the NPPF Planning Practice Guidance. 

Existing Drainage The existing local public foul and surface water networks are owned and operated by 

Severn Trent Water.  

There are no existing public sewers infrastructure located within the site.  

Existing spur connections to public foul and surface water sewers are located to the 

south east of the site at the roundabout on Park Avenue.  

Proposed Drainage A proposed Drainage Strategy drawing is included in Appendix F 

Surface Water 

Management 

Due to the existing ground conditions it has been determined that the use of infiltration 

methods will not be feasible for the proposed site.  

Consequently, it is proposed to discharge surface water run-off from the development 

via the use of attenuation techniques, with flows discharged to the local surface water 

network at a restricted greenfield rate. 

Attenuation basin and oversized pipe will be sized to store the 1 in 100 year plus 40% 

climate change whilst restricting offsite discharge to the existing greenfield rate. 

Hydrobrake flow control devices will be placed downstream of the basins to provide 

flow restriction.   

The proposed strategy will discharge flows in a sustainable manner, with attenuation 

features providing additional ecological and water quality benefits.  
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Foul Water Disposal Foul drainage comprises domestic and trade effluent discharge.  

Domestic foul water will discharge via a traditional below ground gravity drainage 

system to the outfall point into the existing public foul sewer to the south of the site 

near the existing roundabout.  

Trade effluent flows from processes within the building will be collected in a drainage 

sump and pumped into an above ground buffer tank. The buffer tank will be sized to 

accept the high peak flows from the facility while maintaining smaller, more consistent 

outflows discharging to the public sewer.  
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Appendix A: Site Location Plan 
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Appendix B: Topographical Survey 
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Appendix C: Severn Trent Water Asset Plan 
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Sewer Node Sewer Pipe Data

REFERENCE COVER LEVEL
INV LEVEL
UPSTR

INV LEVEL
DOWNSTR PURP MATL SHAPE

MAX
SIZE

MIN
SIZE GRADIENT

YEAR
LAID

SK20321002 65.56 nil 62.17 S nil nil nil nil 0.00 nill

SK20321003 64.89 nil nil F U C 150 nil 0.00 nill

SK20321006 65.52 nil nil F U C 150 nil 0.00 nill

SK20321008 65.02 62.02 61.30 F VC C 150 nil 21.96 2006

SK20321009 64.65 61.30 60.99 F VC U 150 nil 139.26 nill

SK20321010 64.94 62.67 62.02 S CO C 825 nil 29.29 2006

SK20321011 64.60 61.79 61.73 S U U 825 nil 565.33 nill

SK20321101 67.29 65.02 62.67 S CO C 825 nil 35.80 2006

SK20321102 67.35 64.37 62.02 F VC C 150 nil 36.11 2006

SK20321201 69.02 66.06 65.46 F VC C 150 nil 57.02 2006

SK20321202 68.32 65.46 64.37 F VC C 150 nil 42.80 2006

SK20321203 69.73 67.06 66.75 S CO C 825 nil 107.71 2006

SK20321204 69.02 66.75 66.11 S CO C 825 nil 44.88 2006

SK20321205 68.38 66.11 65.02 S CO C 825 nil 46.98 2006

SK20321206 69.75 66.30 66.06 F VC C 150 nil 148.46 2006

SK20322002 64.91 nil nil F nil C 150 nil 0.00 nill

SK20322003 65.27 62.41 62.31 S U C 600 nil 195.60 nill

SK20322004 65.23 nil nil F nil C 225 nil 0.00 nill

SK20322008 65.40 61.73 62.27 S CO C 1200 nil 0.00 nill

SK20322009 65.38 62.42 62.27 S CO C 1200 nil 186.67 nill

SK20322010 nil 63.00 62.71 S U C 300 nil 187.31 nill

SK20322201 69.87 67.35 67.06 S CO C 825 nil 204.14 2006

SK20322202 69.80 68.27 67.95 S VC C 225 nil 68.03 2006

SK20322301 69.97 66.70 66.30 F VC C 150 nil 148.65 2006

SK20322302 70.28 68.30 67.50 S CO C 675 nil 27.04 2006

SK20322303 70.26 67.75 66.70 F VC C 150 nil 17.86 2006

SK20322304 70.44 68.87 67.95 S VC C 225 nil 26.85 2006

SK20323001 65.73 nil nil F U C 225 nil 0.00 nill

SK20323002 66.21 nil nil F U C 225 nil 0.00 nill

SK20323004 66.58 62.83 61.75 S CO C 1200 nil 64.56 nill

SK20323004 66.58 62.94 62.94 S CO R 980 960 0.00 nill

SK20323005 66.52 62.85 62.43 S CO C 1200 nil 150.02 nill

SK20323006 nil nil nil F U C 225 nil 0.00 nill

SK20323007 nil nil nil F U C 225 nil 0.00 nill

SK20323008 nil nil nil S U C 1200 nil 0.00 nill

SK20323009 nil nil nil S U C 1200 nil 0.00 nill

SK20323010 nil nil nil F U C 225 nil 0.00 nill

SK20323101 nil nil nil S U C 1200 nil 0.00 nill

SK20324001 nil nil nil S U C 1200 nil 0.00 nill

SK20324002 130.70 nil nil F U C 225 nil 0.00 nill

SK20324101 nil nil nil S U C 1200 nil 0.00 nill

SK20324102 nil nil nil S U C 1200 nil 0.00 nill

SK20324103 nil nil nil F U C 225 nil 0.00 nill

SK20324104 nil nil nil F U C 225 nil 0.00 nill

SK20324301 nil nil nil F U C 225 nil 0.00 nill

SK20324302 nil nil nil S U C 1200 nil 0.00 nill

SK20324303 nil nil nil F U C 225 nil 0.00 nill

SK20324304 nil nil nil S U C 1200 nil 0.00 nill

01.07.1901.07.19
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Appendix D:  South Derbyshire SFRA Extracts 
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Appendix E: Flood Map for Planning 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Flood map for planning 
Your reference Location (easting/northing) Created

 

This means: 

• you don't need to do a flood risk assessment if your development is smaller than 1 
hectare and not affected by other sources of flooding

• you may need to do a flood risk assessment if your development is larger than 1 
hectare or affected by other sources of flooding or in an area with critical drainage 
problems 

Notes 

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources 
of flooding. It is for use in development planning and flood risk assessments. 

This information relates to the selected location and is not specific to any property within it. The 
map is updated regularly and is correct at the time of printing.

The Open Government Licence sets out the terms and conditions for using government data. 
https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/

Your selected location is in flood zone 1, an area with a low 
probability of flooding. 
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Appendix F: Proposed Drainage Strategy Drawing 
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MH2302 (existing)
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IL 68.30

Flow control limiting
discharge from entrance to 75l/s

54cum attenuation storage provided with circa
84m of 900mmØ pipe

Entrance Catchment
0.44Ha Total
0.33Ha Impermeable

Main Catchment
11.86Ha Total
10.67Ha Impermeable

Flow control limiting discharge from main site to 60.3l/s
7800m³ attenuation storage provided using dry basin

Attenuation proposed to be provided by dry
basin with stone filled low flow channel.

Sizing:
Top area 5000sqm
Base area 1000sqm
Depth 2.6m
Volume 7800m³

Total outfall discharge 135.3l/s to
existing STW public sewer

12.3Ha @ 11l/s/Ha

Oversize pipe provides attenuation
storage and conveyance

Basin positioned 10m from boundary to avoid
power cable easement. Exact location of cable to

be determined on site prior to construction

Note - drainage design shown is based on the 100
year + CC event design storm with a total greenfield
discharge of 135.3l/s.

Greenfield rate proposed matches that included in the
Dove Valley Phase 2 FRA by EWE (11l/s/Ha).
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Jubb Consulting Engineers Ltd Page 1
Queen Square House Project William
Queen Square SW Storage
Bristol  BS1 4NH Attenuation Basin
Date 11/10/2019 Designed by MJB
File South_Main_Site_Greenfi... Checked by
Micro Drainage Source Control 2018.1

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

©1982-2018 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 70.791 1.391 60.3 2512.5 O K
30 min Summer 71.053 1.653 60.3 3290.7 O K
60 min Summer 71.283 1.883 60.3 4070.0 O K
120 min Summer 71.475 2.075 60.3 4795.3 O K
180 min Summer 71.562 2.162 60.3 5147.5 O K
240 min Summer 71.609 2.209 60.3 5338.9 O K
360 min Summer 71.644 2.244 60.3 5488.2 O K
480 min Summer 71.649 2.249 60.3 5511.0 O K
600 min Summer 71.636 2.236 60.3 5453.6 O K
720 min Summer 71.610 2.210 60.3 5346.1 O K
960 min Summer 71.555 2.155 60.3 5117.9 O K
1440 min Summer 71.472 2.072 60.3 4783.8 O K
2160 min Summer 71.365 1.965 60.3 4373.8 O K
2880 min Summer 71.259 1.859 60.3 3986.1 O K
4320 min Summer 71.040 1.640 60.3 3251.4 O K
5760 min Summer 70.796 1.396 60.3 2527.2 O K
7200 min Summer 70.483 1.083 60.3 1736.4 O K
8640 min Summer 70.207 0.807 60.3 1156.1 O K
10080 min Summer 69.964 0.564 60.3 728.8 O K

15 min Winter 70.901 1.501 60.3 2825.6 O K
30 min Winter 71.178 1.778 60.3 3704.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 129.908 0.0 2599.6 26
30 min Summer 85.593 0.0 3425.2 41
60 min Summer 53.779 0.0 4303.4 70
120 min Summer 32.679 0.0 5233.2 128
180 min Summer 24.105 0.0 5784.2 188
240 min Summer 19.313 0.0 6182.3 246
360 min Summer 14.038 0.0 6739.3 364
480 min Summer 11.201 0.0 7170.8 484
600 min Summer 9.395 0.0 7516.5 602
720 min Summer 8.135 0.0 7809.2 720
960 min Summer 6.475 0.0 8288.6 832
1440 min Summer 4.688 0.0 9001.5 1082
2160 min Summer 3.388 0.0 9762.0 1480
2880 min Summer 2.688 0.0 10323.3 1904
4320 min Summer 1.937 0.0 11163.1 2724
5760 min Summer 1.533 0.0 11785.7 3520
7200 min Summer 1.279 0.0 12276.7 4184
8640 min Summer 1.102 0.0 12702.2 4848
10080 min Summer 0.971 0.0 13063.0 5456

15 min Winter 129.908 0.0 2909.7 26
30 min Winter 85.593 0.0 3836.0 40



Jubb Consulting Engineers Ltd Page 2
Queen Square House Project William
Queen Square SW Storage
Bristol  BS1 4NH Attenuation Basin
Date 11/10/2019 Designed by MJB
File South_Main_Site_Greenfi... Checked by
Micro Drainage Source Control 2018.1

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

©1982-2018 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

60 min Winter 71.423 2.023 60.3 4590.7 O K
120 min Winter 71.631 2.231 60.3 5432.6 O K
180 min Winter 71.729 2.329 60.3 5857.8 Flood Risk
240 min Winter 71.783 2.383 60.3 6100.6 Flood Risk
360 min Winter 71.832 2.432 60.3 6326.3 Flood Risk
480 min Winter 71.850 2.450 60.3 6410.5 Flood Risk
600 min Winter 71.849 2.449 60.3 6405.9 Flood Risk
720 min Winter 71.836 2.436 60.3 6345.9 Flood Risk
960 min Winter 71.789 2.389 60.3 6130.0 Flood Risk
1440 min Winter 71.679 2.279 60.3 5641.0 O K
2160 min Winter 71.546 2.146 60.3 5078.9 O K
2880 min Winter 71.400 2.000 60.3 4504.6 O K
4320 min Winter 71.081 1.681 60.3 3383.3 O K
5760 min Winter 70.655 1.255 60.3 2153.0 O K
7200 min Winter 70.162 0.762 60.3 1071.3 O K
8640 min Winter 69.752 0.352 60.3 413.8 O K
10080 min Winter 69.480 0.080 58.6 82.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

60 min Winter 53.779 0.0 4820.0 68
120 min Winter 32.679 0.0 5856.0 126
180 min Winter 24.105 0.0 6484.6 184
240 min Winter 19.313 0.0 6922.1 242
360 min Winter 14.038 0.0 7551.6 358
480 min Winter 11.201 0.0 8031.8 472
600 min Winter 9.395 0.0 8423.2 586
720 min Winter 8.135 0.0 8746.6 698
960 min Winter 6.475 0.0 9285.3 912
1440 min Winter 4.688 0.0 9312.0 1144
2160 min Winter 3.388 0.0 10929.6 1604
2880 min Winter 2.688 0.0 11567.5 2056
4320 min Winter 1.937 0.0 12501.1 2944
5760 min Winter 1.533 0.0 13191.8 3752
7200 min Winter 1.279 0.0 13753.2 4320
8640 min Winter 1.102 0.0 14224.5 4848
10080 min Winter 0.971 0.0 14628.5 5344
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Queen Square House Project William
Queen Square SW Storage
Bristol  BS1 4NH Attenuation Basin
Date 11/10/2019 Designed by MJB
File South_Main_Site_Greenfi... Checked by
Micro Drainage Source Control 2018.1

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 0.394 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 10.670

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 4.000 4 8 4.000 8 12 2.670
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Queen Square House Project William
Queen Square SW Storage
Bristol  BS1 4NH Attenuation Basin
Date 11/10/2019 Designed by MJB
File South_Main_Site_Greenfi... Checked by
Micro Drainage Source Control 2018.1

Model Details

©1982-2018 Innovyze

Storage is Online Cover Level (m) 72.000

Tank or Pond Structure

Invert Level (m) 69.400

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 1000.0 2.600 5000.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0291-6030-3000-6030
Design Head (m) 3.000

Design Flow (l/s) 60.3
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 291

Invert Level (m) 68.900
Minimum Outlet Pipe Diameter (mm) 375
Suggested Manhole Diameter (mm) Site Specific Design (Contact Hydro International)

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

Design Point (Calculated) 3.000 60.2
Flush-Flo™ 0.871 60.3
Kick-Flo® 1.856 47.8

Mean Flow over Head Range - 52.4

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)

0.100 9.0 1.200 59.2 3.000 60.2 7.000 90.8
0.200 30.0 1.400 57.5 3.500 64.9 7.500 93.9
0.300 50.0 1.600 54.7 4.000 69.2 8.000 96.9
0.400 54.5 1.800 49.8 4.500 73.3 8.500 99.8
0.500 57.2 2.000 49.5 5.000 77.1 9.000 102.6
0.600 58.8 2.200 51.8 5.500 80.8 9.500 105.4
0.800 60.2 2.400 54.1 6.000 84.3
1.000 60.1 2.600 56.2 6.500 87.6



Jubb Consulting Engineers Ltd Page 1
Queen Square House Project William
Queen Square SW Storage
Bristol  BS1 4NH Oversize Pipe
Date 11/10/2019 Designed by MJB
File South_Entrance_Greenfie... Checked by
Micro Drainage Source Control 2018.1

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

©1982-2018 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 69.622 0.822 74.9 43.9 O K
30 min Summer 69.631 0.831 74.9 44.5 O K
60 min Summer 69.461 0.661 74.8 32.7 O K
120 min Summer 69.156 0.356 74.9 10.5 O K
180 min Summer 68.901 0.101 74.4 0.6 O K
240 min Summer 68.800 0.000 63.1 0.0 O K
360 min Summer 68.800 0.000 45.9 0.0 O K
480 min Summer 68.800 0.000 36.6 0.0 O K
600 min Summer 68.800 0.000 30.7 0.0 O K
720 min Summer 68.800 0.000 26.6 0.0 O K
960 min Summer 68.800 0.000 21.2 0.0 O K
1440 min Summer 68.800 0.000 15.3 0.0 O K
2160 min Summer 68.800 0.000 11.1 0.0 O K
2880 min Summer 68.800 0.000 8.8 0.0 O K
4320 min Summer 68.800 0.000 6.3 0.0 O K
5760 min Summer 68.800 0.000 5.0 0.0 O K
7200 min Summer 68.800 0.000 4.2 0.0 O K
8640 min Summer 68.800 0.000 3.6 0.0 O K
10080 min Summer 68.800 0.000 3.2 0.0 O K

15 min Winter 69.824 1.024 74.9 53.0 O K
30 min Winter 69.754 0.954 74.9 50.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 129.908 0.0 95.5 13
30 min Summer 85.593 0.0 130.0 22
60 min Summer 53.779 0.0 158.6 38
120 min Summer 32.679 0.0 198.2 68
180 min Summer 24.105 0.0 217.0 94
240 min Summer 19.313 0.0 231.8 0
360 min Summer 14.038 0.0 252.7 0
480 min Summer 11.201 0.0 268.8 0
600 min Summer 9.395 0.0 281.9 0
720 min Summer 8.135 0.0 292.8 0
960 min Summer 6.475 0.0 310.8 0
1440 min Summer 4.688 0.0 337.5 0
2160 min Summer 3.388 0.0 365.9 0
2880 min Summer 2.688 0.0 387.0 0
4320 min Summer 1.937 0.0 418.3 0
5760 min Summer 1.533 0.0 441.6 0
7200 min Summer 1.279 0.0 460.3 0
8640 min Summer 1.102 0.0 476.0 0
10080 min Summer 0.971 0.0 489.6 0

15 min Winter 129.908 0.0 108.1 14
30 min Winter 85.593 0.0 145.2 24



Jubb Consulting Engineers Ltd Page 2
Queen Square House Project William
Queen Square SW Storage
Bristol  BS1 4NH Oversize Pipe
Date 11/10/2019 Designed by MJB
File South_Entrance_Greenfie... Checked by
Micro Drainage Source Control 2018.1

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

©1982-2018 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

60 min Winter 69.422 0.622 74.9 29.7 O K
120 min Winter 68.905 0.105 74.4 0.6 O K
180 min Winter 68.800 0.000 56.8 0.0 O K
240 min Winter 68.800 0.000 45.6 0.0 O K
360 min Winter 68.800 0.000 33.1 0.0 O K
480 min Winter 68.800 0.000 26.4 0.0 O K
600 min Winter 68.800 0.000 22.2 0.0 O K
720 min Winter 68.800 0.000 19.2 0.0 O K
960 min Winter 68.800 0.000 15.3 0.0 O K
1440 min Winter 68.800 0.000 11.1 0.0 O K
2160 min Winter 68.800 0.000 8.0 0.0 O K
2880 min Winter 68.800 0.000 6.3 0.0 O K
4320 min Winter 68.800 0.000 4.6 0.0 O K
5760 min Winter 68.800 0.000 3.6 0.0 O K
7200 min Winter 68.800 0.000 3.0 0.0 O K
8640 min Winter 68.800 0.000 2.6 0.0 O K
10080 min Winter 68.800 0.000 2.3 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

60 min Winter 53.779 0.0 183.4 40
120 min Winter 32.679 0.0 219.6 64
180 min Winter 24.105 0.0 243.0 0
240 min Winter 19.313 0.0 259.6 0
360 min Winter 14.038 0.0 283.0 0
480 min Winter 11.201 0.0 301.1 0
600 min Winter 9.395 0.0 315.7 0
720 min Winter 8.135 0.0 328.0 0
960 min Winter 6.475 0.0 348.1 0
1440 min Winter 4.688 0.0 378.0 0
2160 min Winter 3.388 0.0 409.8 0
2880 min Winter 2.688 0.0 433.5 0
4320 min Winter 1.937 0.0 468.5 0
5760 min Winter 1.533 0.0 494.6 0
7200 min Winter 1.279 0.0 515.6 0
8640 min Winter 1.102 0.0 533.2 0
10080 min Winter 0.971 0.0 548.4 0
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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 0.394 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.400

Time
From:

(mins)
To:

Area
(ha)

0 4 0.400
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Model Details

©1982-2018 Innovyze

Storage is Online Cover Level (m) 70.300

Pipe Structure

Diameter (m) 0.900 Length (m) 84.000
Slope (1:X) 300.000 Invert Level (m) 68.800

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0339-7500-1900-7500
Design Head (m) 1.900

Design Flow (l/s) 75.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 339

Invert Level (m) 68.400
Minimum Outlet Pipe Diameter (mm) 375
Suggested Manhole Diameter (mm) Site Specific Design (Contact Hydro International)

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

Design Point (Calculated) 1.900 75.0
Flush-Flo™ 0.616 74.9
Kick-Flo® 1.325 63.0

Mean Flow over Head Range - 63.7

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

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

0.100 9.9 1.200 68.3 3.000 93.6 7.000 141.4
0.200 34.4 1.400 64.7 3.500 100.9 7.500 146.3
0.300 62.2 1.600 69.0 4.000 107.6 8.000 150.9
0.400 72.6 1.800 73.0 4.500 114.0 8.500 155.5
0.500 74.4 2.000 76.9 5.000 120.0 9.000 159.9
0.600 74.9 2.200 80.5 5.500 125.7 9.500 164.2
0.800 74.1 2.400 84.0 6.000 131.1
1.000 72.2 2.600 87.3 6.500 136.4
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