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1 Project Information 

1.1 Project Information 

Client The Trustees of The Mulberry Investment Pension Scheme 

1.2 Project Details 

Project Name Land off Cobbett Way, Botley 

Location Botley Parish  

Jubb Project Number 23233 

1.3 Report Details 

Version 2.0 

Status For Planning 

Date 14/11/23 

1.4 Project Authorisation 

ISSUE HISTORY: AUTHORISATION: 

Version Date Detail Prepared By Approved By 

1.0 25/07/23 First Issue AH RL 

2.0           14/11/23         For Planning                AH     RL
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2 Introduction 

2.1 Instruction 

2.1.1 Jubb has been commissioned on behalf of the trustees of The Mulberry Investment Pension Scheme to 
undertake a Flood Risk Assessment and Drainage Strategy report in support of a Outline planning 
application submission for the Land off Cobbett Way located in Botley.  

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. The 
NPPF sets out the government’s national policies to protect people and property from flooding in both 
existing and future situations as a result of development. 

2.2.2 Section 14 of the NPPF and the associated Planning Practice Guidance for Flood Risk and Coastal Change 
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 flooding, NPPF requires the developer to carry out an assessment 
of flood risk. 

2.2.3 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, including consideration of 
current and future impacts of climate change; 

• Assess suitability of Site and future development through the application of the Sequential Test 
and Exception Test (where required); 

• Assess the impacts of current and future development of the site on flood risk to adjacent 
developments; 

• Determine ability of existing and proposed drainage to accommodate development flows with 
respect to surface water runoff and flood risk; 

• Demonstrate that appropriate mitigation measures have been taken to prevent flooding; 
• Demonstrate that appropriate emergency situations have been considered e.g. overland flow path 

and evacuation routes. 

2.2.4 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 
runoff for future development.  
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3 Site Location & Description 

3.1 Background 

3.1.1 The Site is 2.81ha in size and is located adjacent on the west edge of Botley, within the parish of Botley 
Parish Council. 

3.1.2 The current proposals comprise the erection of 34 dwellings (including 35% affordable housing) together 
with associated access, parking, pedestrian and cycle routes, landscaping, green infrastructure and 
drainage.  

 

Figure 1: Site Masterplan 

3.2 Site location & land use 

3.2.1 Land off Cobbett Way is located in Botley, adjacent to the A334, in Hampshire (coordinates: 450,439E, 
113,103N), the nearest postcode is SO30 2EU.  
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3.2.2 The Site comprises agricultural land adjacent to the south of the A334. The Site is located to the east of 
Cobbett Way and directly north of The Bridleway.). 

3.2.3 Refer to Appendix A for a Site Location Plan. 

3.3 Site Topography 

3.3.1 General site levels vary from 12.63mAOD at the north of the site to 13.57mAOD at the south. Then to the 
east of the site the levels vary from 13.50mAOD to 15.43mAOD to the west of the site. The overall site 
follows the natural topography with the higher levels being to the west of the site and low points being 
to the east of the site, with an approximate gradient of 1:67. The site also falls south to north direction, 
with an approximately fall of 1:177. 

3.3.2 Refer to Appendix B for topographical survey. 

3.4 Site Geology 

3.4.1 Datasets have been obtained from the British Geological Survey (BGS) website to provide a high-level 
geology across the district. An extract of the BGS mapping is displayed in Figure 2 below. It indicates that 
the site is underlain by the Earnley Sand formation – Clay, Silt and Sand. Superficial deposits are not 
recorded across the site. 

3.4.2 A review of the boreholes from the ground investigation that has been done on the Land off Cobbett Way 
site. They confirm presence of Dark grey very silty Clay (Earnley Sand Formation) within the area and 
indicate groundwater 2.6-5m below ground level. 

3.4.3 EA maps (https://magic.defra.gov.uk/) were used to confirm that the site is not located within a Source 
Protection zone and is not within an Aquifer Designation (Bedrock & Superficial Drift).              

 

Figure 2: Extract of British Geological Survey mapping indicating Bedrock Geology 

https://magic.defra.gov.uk/
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3.5 Local Watercourses 

3.5.1 Hamble river, a designated main river and a tributary of the Hamble River is approximately 200m east of 
the Site. This watercourse flows 200m east before joining the Hamble River. 

3.5.2 An unnamed ordinary watercourse located to the north, west and south of the site which drains towards 
the River Hamble (approximately 1.3km north of the site). 

3.6 Existing Drainage 

3.6.1 The application Site is classified as a greenfield site and currently drains via natural overland runoff 
towards the unnamed ordinary existing watercourses that surrounds the site. The topographical survey 
(Appendix B) indicates that there is a dry ditch running alongside the A33 to the west of the site. 

3.6.2 Comprehensive below ground drainage records for the whole site are not available. The topographical 
survey of the site (Appendix B) undertaken by Encompass Surveys in April 2023 recorded all private 
drainage features including ditches, headwalls, pipe diameters.  
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4 Flood Risk to The Existing Site 

4.1 Fluvial Flooding 

4.1.1 The Environment Agency (EA) produces floodplain maps for the UK, which show the area at risk of fluvial 
and tidal flooding. The EA flood zone maps identify undefended floodplain, giving the horizontal extent of 
low (Zone 1), medium (Zone 2) and high-risk flood zones (Zones 3a and 3b) depending on the severity of 
the flood event.  

4.1.2 The EA’s Flood Map for Planning (Figure 3) indicates the site to be located within Flood Zone 1 (Low 
Probability) and therefore defined as having less than a 1 in 1,000 annual probability of river flooding.  

 

Figure 3: Extract from Environment Agency Tidal and Fluvial Flood Risk Map 

4.1.3 Table 2 of the NPPF Planning Practice Guidance for Flood Risk and Coastal Change states in terms of 
flood risk vulnerability, that all types of development are suitable within this flood zone.  

4.2 Overland (Surface Water) Flooding 

4.2.1 The EA also produces maps which highlight the risk of flooding from surface water flows. The Long-
Term Flood Risk Information maps can illustrate when the capacity of existing surface water drainage 
networks or channels are exceeded in extreme rainfall events. These maps are produced, as with fluvial 
modelling, based on generalised information, and need to be verified in terms of topographical ground 
levels and indicated flow routes. 
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4.2.2 Figure 4 indicates that the site will not be affected by surface water flooding, therefore it is in the low 
risk scenarios. This flood risk reflects the localised topography. 

4.2.3 The development Site indicates to be at risk of surface water flooding, hence developing and changing 
the topography of this area will have a minimal impact on the surrounding overland flow routes.  

 

Figure 4: Extract from Environment Agency’s Long-Term Flood Risk mapping indicating Surface Water Flood Risk 

4.3 Flooding from Groundwater 

4.3.1 PUSH (Partnership for Urban South Hampshire) Strategic Flood Risk Assessment (SFRA) prepared by 
Wallingford HydroSolutiopns Limited and dated December 2016 states groundwater in Botley is typically 
caused by three main mechanisms: 

• Rising water levels in superficial deposits; 
• Groundwater flooding and fluvial flooding interactions; and 
• Rising water levels in aquifers. 

4.3.2 As previously detailed, there are no identified superficial deposits beneath the site. The bedrock strata is 
classified as a ‘unproductive strata’. The Site area is not located within a groundwater Source Protection 
Zone.  

4.3.3 A site-specific ground investigation has been undertaken which showed there to be no soakage. 
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4.3.4 In view of the above information, the Site is considered to be at low risk of flooding from groundwater.  

4.4 Flooding from Sewers 

4.4.1 There have been no recorded historic incidents of flooding resulting from sewers within the site boundary. 
Similarly, there are no recorded historic incidents of sewer flooding outside of the site boundary resulting 
in flooding of the Site. No other recorded information or anecdotal evidence regarding sewer flooding has 
been obtained. 

4.4.2 The topography of the surrounding area and road network serves to naturally convey flood waters away 
from the Site. Therefore, the proposed site is considered to be at very low risk of flooding from sewers. 

4.5 Flooding from Artificial Sources 

4.5.1 The EA’s Long-Term Flood Risk Information mapping also indicates the potential extent of flooding from 
reservoir breach/failure. The proposed site is not identified to be at risk of flooding from artificial sources.  
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5 Proposed Development 

5.1 Development Description 

5.1.1 As previously detailed, the current proposals comprise the erection of 34 dwellings (including 35% 
affordable housing) together with associated access, parking, pedestrian and cycle routes, landscaping, 
green infrastructure and drainage. The architect’s masterplan is included in Appendix C. 

5.2 Development Suitability 

5.2.1 The NPPF aims to direct development to suitable areas with low probability of flooding. The table below 
illustrates the acceptable classifications 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 

Table 1: Flood Risk Vulnerability Classification 

5.2.2 Proposals within the Masterplan are classified as ‘More Vulnerable’ within Table 2 of the NPPF Planning 
Practice Guidance, and therefore is deemed acceptable for location within Flood Zone 1. 
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6 Proposed Drainage Strategy 

6.1 Surface Water Drainage 

6.1.1 New surface water drainage will be required to drain surface water runoff from any proposed buildings, 
carriageways, and associated car parking and pedestrian hard standing areas.  

6.1.2 It is a requirement of the Eastleigh Borough Council SFRA that any development should not result in an 
increase in surface water runoff, and where possible, should demonstrate betterment in terms of rate 
and volumes of surface water runoff. Generally, the aim should be to discharge surface water run-off in 
accordance with the following hierarchy of surface water disposal options wherever reasonably 
practicable, (in order of preference):  

▪ Into the ground (infiltration);  
▪ To a surface water body; 
▪ To a surface water sewer, highway drain, or another drainage system; or 
▪ To a combined sewer. 

6.1.3 Furthermore, Sustainable Drainage Systems (SuDS) should be used to reduce and manage surface water 
run-off to and from proposed developments as near to source as possible.  In line with the Eastleigh 
Borough Council Local Plan, SuDS must be implemented for all development sites unless it is 
demonstrated that SuDS are not suitable. 

6.1.4 As detailed previously, infiltration measures in the form of traditional soakaways, cellular below ground 
tanks and infiltration basins will be ruled out due to poor ground conditions. 

6.1.5 In consideration of the drainage hierarchy, discharge to a surface water body should be considered next, 
following ruling out infiltration. As detailed previously, there is a watercourse located along the eastern 
and southern boundaries. These will be reviewed for their suitability to accept the surface water 
discharge from the site.  

6.1.6 The proposed development of the site in line with Masterplan will increase the impervious area within 
the overall development. Due to this increase in impermeable areas, the surface water runoff will need 
to be restricted to prevent an increase of surface water discharging off the site. Due to the greenfield 
nature of the site, the runoff rate will be restricted to Qbar. 

6.1.7 In order to enable discharge to the watercourse at a restricted discharge equivalent to the existing 
Greenfield runoff rate in line with Eastleigh Borough Council requirements, any increase in impervious 
area within the site boundary will need to be suitably attenuated prior to discharge. Attenuation will be 
designed and positioned in relation to the Phase of the development coming forward and will interact 
with existing drainage systems and SuDS as appropriate. Any proposed attenuation systems will be 
designed to accommodate a 1 in 100-year storm return period plus a 40% allowance for climate change. 

6.1.8 The Qbar rate for the site has been calculated as 15.8l/s. Calculations are included within Appendix D.  

6.1.9 The surface water drainage strategy for the site is to attenuate within 2 detention basins, located in the 
western portion of the site and southwest of the area. The basins will provide min. 500m³ of storage, 
allowing for the restriction of runoff to greenfield rates for all storms up to and including a 1 in 100-year 
storm plus 40% climate change allowance.  

6.1.10 The site will continue to discharge towards the ditch / watercourse to the east and south of the site. 
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6.1.11 Proposed drainage design can be found in Appendix E, extract shown in Figure 5 below. MicroDrainage 
network calculations for all storms of up to and including 1 in 100 + 40% CC can be found in Appendix D.  

 

Figure 5, Proposed Drainage Strategy 

  



Land off Cobbett Way, Botley  The Trustees of The Mulberry Investment Pension Scheme 

23233_FRA01 / Version 2.0 13 

7 Water Quality 

7.1 Water Quality Principles 

7.1.1 Surface water management should incorporate sustainable drainage techniques to restrict surface water 
discharge from the Site, in addition to improving water quality of runoff. Runoff from the proposed 
development may contain hydrocarbons, pollutants and nutrients which may be harmful if discharged 
directly to the ground.  Whilst there is no UK wide legislation, the EBC local plan policy DM 6 requires 
three levels of filtration prior to discharge.  This strategy complies with this requirement. 

7.1.2 It is proposed to use attenuation in the form of swales/detention basins and permeable paving 
discharging to the watercourse system off-site, as a means of surface water management in relation to 
delivery of the proposed Masterplan.  Sizing and positions of any proposed drainage will be confirmed 
through detailed design and intrusive site investigation for each phase of development. 

7.1.3 All roof water downpipes will be sealed against pollutants entering the system from polluted surface 
runoff, effluent disposal or other forms of discharge, and will discharge to a catchpit manhole upstream 
of any proposed attenuation tanks to ensure all sediment and silts are removed upstream of discharging 
to the watercourse system. 

7.2 Simple Index Method 

7.2.1 The SuDS Manual (CIRIA C753) recommends that the Simple Index Approach is used to ensure that there 
is adequate treatment proposed. This approach assigns pollution hazard indices to land types (see Table 
3), and SuDS mitigation indices to different SuDS components (see Table 4). 

7.2.2 As infiltration has been found to not be feasible, only SuDS mitigation indices for discharging to surface 
water are considered. 

Land Use Pollution Hazard 
Level 

Total 
Suspended 

Solids (TSS) 

Metals Hydrocarbons 

Residential Roofs Very Low 0.2 0.2  0.05 

Table 2: Pollution Hazard Indices for applicable land use classifications (from Table 26.2 CIRIA SuDS Manual 2015, C753) 

7.2.3 Indicative SuDS mitigation indices for discharges to surface water sewers are indicated in Table 6 below 
for the types of SuDS proposed within the development. 

Type of SuDS 
Component 

Mitigation Indices 
 

TSS Metals Hydrocarbons 

Swale/Detention Basin 0.5 0.6/0.5 0.6 

Table 3: Indicative SuDS Mitigation Indices for discharges to XX (from Table 26.3 CIRIA SuDS Manual 2015, C753) 
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7.2.4 To ensure adequate treatment, the SuDS components used should, for each contaminant type, ensure: 

Total SuDS Mitigation Index ≥ Pollution Hazard Index 

7.2.5 It is anticipated that the SuDS incorporated within the proposed drainage strategy will deliver a treatment 
train approach, with runoff being intercepted and conveyed through the SuDS features. 

7.2.6 Based on the values indicated in Tables 3 and 4 above, the SuDS Mitigation Index is greater than the 
Pollution Hazard Index, and therefore it is anticipated that the proposed strategy will provide sufficient 
mitigation against the pollution hazards expected on-site. 

8 SuDS Management & Maintenance 

8.1.1 All main drainage runs within the proposed development will be offered up for adoption to Southern 
Water and have been designed in line with the relevant adoptable standards. 

8.1.2 All SuDS and private drainage within the proposed development site will be privately owned and is not 
proposed to be adopted by the local water authority Southern Water, in accordance with their policies. 
These systems will be managed and maintained privately by the landowner, either through an internal 
maintenance team or an external site management company. 

8.1.3 As the Masterplan is developed and individual phases progressed, management and maintenance 
practices for any proposed SuDS/drainage infrastructure will be determined, and continually reviewed 
and updated with a final confirmed plan to be detailed at the completion of the construction.  

8.1.4 SuDS features will be managed in accordance with the guidelines outlined within The SuDS Manual 
(CIRIA C753, Chapter 32). Given the nature of the development and the status of the planning process, 
final details of the SuDS system and exact maintenance requirements are yet to be fully determined. 

9 Management of Residual Risk 

9.1.1 The Site is not considered to be at risk of fluvial flooding in the future, however the development of the 
different phases within the Masterplan and the delivery of Masterplan overall, should be designed to 
further mitigate the potential surface water flood risk posed to and from the site as rainfall intensities 
increase. 

9.2 Flood Resistance 

9.2.1 It has been identified there are no areas on the Site at risk from surface water flooding.  

9.2.2 The proposed drainage and levels strategy for the site ensures that during all phases, surface water 
within the Site boundary will be captured and any low points drained. The proposed attenuation measures 
incorporated to manage surface water flows are appropriately sized with an allowance for future flows 
and climate change.  

9.2.3 Finished external levels will direct surface water away from any proposed or existing buildings to lower 
risk areas of the Site such as car park and open space. 

9.2.4 The risk of surface water flooding will be mitigated as highlighted above, therefore surface water flooding 
is considered low risk. 
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9.3 Flood Resilience 

9.3.1 In addition to flood resistance measures, any ground flood, or below ground structures should be 
designed to be resilient against flooding. Potential measures could include: 

• Building facades to be constructed with water resilience materials; 
• Construction materials to be waterproof and washable wherever possible; 
• Below ground infrastructure to be waterproofed in accordance with Building Regulations 

guidelines. 

9.3.2 Potential pollutants (plan fuels, oils, petrols etc.) should also be stored securely and bunded where 
required. 

9.4 Access and Egress 

9.4.1 Safe access and egress are required to enable the evacuation of people from the development and to 
provide the emergency services with access to the development during times of flood. 

9.4.2 The site access is contained within an area with a very low flood risk.  This will provide a safe and dry 
access and egress in times of emergency.   
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10 Conclusions and Recommendations 

10.1.1 It is considered that this assessment represents a comprehensive and robust analysis of the flood impact 
of the current Masterplan proposals on the Site itself and on adjacent properties.  In addition, this report 
demonstrates that the proposed Masterplan can be delivered sustainably in terms of flood risk, which 
can be summaries as follows: 

Subject Conclusion 

TIDAL & FLUVIAL 
FLOOD RISK 

Flood Zone 1 - Low Risk 

FLOOD RISK FROM 
OTHER SOURCES 

Low Risk from all other sources, 

DEVELOPMENT 
SUITABILITY 

Development suitable in line with table 2 of the NPPF. 

EXISTING DRAINAGE There are existing FW and SW sewers near the site. Existing site drains overland 
towards an unnamed ordinary watercourse to the north of the site. 

PROPOSED DRAINAGE Foul water will be pumped towards the existing Thames Water network. Surface 
water will continue to discharge towards the ordinary watercourse to the north. 

SURFACE WATER 
MANAGEMENT 

Runoff rates will be limited to greenfield rates for all storms up to and including 
1 in 100 + 40% Climate Change. Attenuation will be provided via attenuation 
ponds to the east of the site. Inline with the CIRIA guidance, the attenuation 
ponds will provide suitable levels of treatment. 

FOUL WATER 
DISPOSAL 

Due to levels of the neighbouring sewers, the foul water from site will need to be 
pumped. A pumping station will be provided in the north-west section of the site. 
A pre-development has been submitted to Thames Water who confirmed 
capacity. 
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Appendix A: Site Location Plan 
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Appendix B: Topographical Survey 
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Appendix C: Illustrative Masterplan 
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Appendix D: Surface Water Calculations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: Aaron Hunt

Site name: Broad Oak

Site location: Botley

Site Details
Latitude: 50.91445° N

Longitude: 1.28365° 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: 1721004801

Date: Jul 18 2023 13:47

Runoff estimation approach IH124

Site characteristics
Total site area (ha): 2.8

Methodology

Q  estimation method:
Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics Default Edited

SOIL type: 4 4

HOST class: N/A N/A

SPR/SPRHOST: 0.47 0.47

Hydrological
characteristics Default Edited

SAAR (mm): 797 797

Hydrological region: 7 7

Growth curve factor 1 year: 0.85 0.85

Growth curve factor 30
years:

2.3 2.3

Growth curve factor 100
years:

3.19 3.19

Growth curve factor 200
years:

3.74 3.74

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

BAR

BAR

BAR



Q  (l/s): 15.73 15.73

1 in 1 year (l/s): 13.37 13.37

1 in 30 years (l/s): 36.19 36.19

1 in 100 year (l/s): 50.19 50.19

1 in 200 years (l/s): 58.85 58.85

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.

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

©1982-2019 Innovyze

Half Drain Time : 375 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 8.963 0.963 0.0 15.3 15.3 310.2 O K
30 min Summer 9.207 1.207 0.0 15.3 15.3 410.9 O K
60 min Summer 9.435 1.435 0.0 15.3 15.3 513.0 O K
120 min Summer 9.622 1.622 0.0 15.3 15.3 602.8 O K
180 min Summer 9.694 1.694 0.0 15.3 15.3 638.6 O K
240 min Summer 9.718 1.718 0.0 15.3 15.3 650.9 Flood Risk
360 min Summer 9.721 1.721 0.0 15.3 15.3 652.2 Flood Risk
480 min Summer 9.696 1.696 0.0 15.3 15.3 639.8 O K
600 min Summer 9.668 1.668 0.0 15.3 15.3 625.9 O K
720 min Summer 9.639 1.639 0.0 15.3 15.3 611.3 O K
960 min Summer 9.580 1.580 0.0 15.3 15.3 582.1 O K
1440 min Summer 9.454 1.454 0.0 15.3 15.3 521.9 O K
2160 min Summer 9.226 1.226 0.0 15.3 15.3 419.1 O K
2880 min Summer 9.016 1.016 0.0 15.3 15.3 331.3 O K
4320 min Summer 8.675 0.675 0.0 15.3 15.3 203.0 O K
5760 min Summer 8.452 0.452 0.0 14.8 14.8 128.2 O K
7200 min Summer 8.318 0.318 0.0 13.9 13.9 87.0 O K
8640 min Summer 8.237 0.237 0.0 12.8 12.8 63.4 O K
10080 min Summer 8.189 0.189 0.0 11.9 11.9 49.9 O K

15 min Winter 8.963 0.963 0.0 15.3 15.3 310.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 128.960 0.0 321.1 19
30 min Summer 86.656 0.0 431.8 33
60 min Summer 55.544 0.0 554.8 64
120 min Summer 34.343 0.0 686.2 122
180 min Summer 25.523 0.0 765.0 182
240 min Summer 20.520 0.0 820.1 242
360 min Summer 15.103 0.0 905.4 360
480 min Summer 12.133 0.0 969.8 418
600 min Summer 10.229 0.0 1022.0 480
720 min Summer 8.892 0.0 1066.1 544
960 min Summer 7.122 0.0 1138.6 676
1440 min Summer 5.200 0.0 1246.6 954
2160 min Summer 3.787 0.0 1363.2 1340
2880 min Summer 3.021 0.0 1449.6 1704
4320 min Summer 2.193 0.0 1577.7 2380
5760 min Summer 1.744 0.0 1674.4 3064
7200 min Summer 1.461 0.0 1752.7 3752
8640 min Summer 1.265 0.0 1820.7 4416
10080 min Summer 1.120 0.0 1880.0 5144

15 min Winter 128.960 0.0 321.1 18
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Summary of Results for 100 year Return Period (+40%)

©1982-2019 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

30 min Winter 9.207 1.207 0.0 15.3 15.3 411.1 O K
60 min Winter 9.436 1.436 0.0 15.3 15.3 513.7 O K
120 min Winter 9.624 1.624 0.0 15.3 15.3 603.9 O K
180 min Winter 9.698 1.698 0.0 15.3 15.3 640.6 O K
240 min Winter 9.724 1.724 0.0 15.3 15.3 653.9 Flood Risk
360 min Winter 9.731 1.731 0.0 15.3 15.3 657.3 Flood Risk
480 min Winter 9.703 1.703 0.0 15.3 15.3 643.1 Flood Risk
600 min Winter 9.662 1.662 0.0 15.3 15.3 622.5 O K
720 min Winter 9.624 1.624 0.0 15.3 15.3 603.7 O K
960 min Winter 9.538 1.538 0.0 15.3 15.3 561.7 O K
1440 min Winter 9.316 1.316 0.0 15.3 15.3 458.8 O K
2160 min Winter 8.969 0.969 0.0 15.3 15.3 312.6 O K
2880 min Winter 8.680 0.680 0.0 15.3 15.3 204.8 O K
4320 min Winter 8.332 0.332 0.0 14.0 14.0 91.4 O K
5760 min Winter 8.193 0.193 0.0 12.0 12.0 50.9 O K
7200 min Winter 8.157 0.157 0.0 10.2 10.2 41.0 O K
8640 min Winter 8.137 0.137 0.0 8.9 8.9 35.8 O K
10080 min Winter 8.125 0.125 0.0 7.9 7.9 32.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 86.656 0.0 431.8 33
60 min Winter 55.544 0.0 554.8 62
120 min Winter 34.343 0.0 686.2 120
180 min Winter 25.523 0.0 765.0 178
240 min Winter 20.520 0.0 820.1 234
360 min Winter 15.103 0.0 905.4 346
480 min Winter 12.133 0.0 969.8 452
600 min Winter 10.229 0.0 1022.0 494
720 min Winter 8.892 0.0 1066.1 564
960 min Winter 7.122 0.0 1138.6 722
1440 min Winter 5.200 0.0 1246.7 1010
2160 min Winter 3.787 0.0 1363.2 1384
2880 min Winter 3.021 0.0 1449.7 1732
4320 min Winter 2.193 0.0 1577.7 2376
5760 min Winter 1.744 0.0 1674.4 3000
7200 min Winter 1.461 0.0 1752.7 3672
8640 min Winter 1.265 0.0 1820.7 4408
10080 min Winter 1.120 0.0 1880.1 5136
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Rainfall Details
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 19.600 Shortest Storm (mins) 15

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

Time Area Diagram

Total Area (ha) 1.000

Time
From:

(mins)
To:

Area
(ha)

0 4 1.000
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Model Details
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Storage is Online Cover Level (m) 10.000

Swale Structure

Infiltration Coefficient Base (m/hr) 0.00000 Length (m) 25.0
Infiltration Coefficient Side (m/hr) 0.00000 Side Slope (1:X) 3.0

Safety Factor 5.0 Slope (1:X) 0.0
Porosity 1.00 Cap Volume Depth (m) 0.000

Invert Level (m) 8.000 Cap Infiltration Depth (m) 0.000
Base Width (m) 10.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0157-1580-2500-1580
Design Head (m) 2.500

Design Flow (l/s) 15.8
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 157

Invert Level (m) 8.000
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1800

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

Design Point (Calculated) 2.500 15.8
Flush-Flo™ 0.681 15.3
Kick-Flo® 1.403 12.0

Mean Flow over Head Range - 13.5

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 5.6 1.200 13.9 3.000 17.2 7.000 25.8
0.200 12.2 1.400 12.1 3.500 18.5 7.500 26.7
0.300 13.7 1.600 12.8 4.000 19.8 8.000 27.6
0.400 14.6 1.800 13.5 4.500 20.9 8.500 28.4
0.500 15.0 2.000 14.2 5.000 22.0 9.000 29.2
0.600 15.3 2.200 14.9 5.500 23.0 9.500 29.9
0.800 15.2 2.400 15.5 6.000 24.0
1.000 14.8 2.600 16.1 6.500 24.9
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Appendix E: Drainage Layout 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Min. 100m2 x 2m dp swale
with 1:3 side slopes.
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Hydro Break
Flow rate: 9.5 l/s

Hydro Break
Flow rate: 6 l/s
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NOTES

1. All surface water drains to be min. 100mmØ @ 1:100,
unless stated otherwise.

2. All private drains based on uPVC drains. All adoptable
drainage to be to adoptable standards (Clayware).

3. Levels TBC during further design stages.
4. Where design connects to existing drains/ditches.

Levels of existing to be confirmed onsite prior to new
connections being made.

5. All drain points to be set out in accordance with the
architects drawings and layouts.

6. Cover levels are approximate and to be adjusted onsite
to suit Landscape Architect's proposed levels
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Hydro break
Flow rate: 5.9l/s

Existing ditch level
to be confirmed prior
to construction

Min. 100m2 x 2m deep
swale with 1:3 side slopes.
Min 200m3 storage.

Hydro break
Flow rate: 8.8l/s

Existing ditch level
to be confirmed prior
to construction

Min. 150m2 x 2m deep
swale with 1:3 side slopes.
Min 300m3 storage.
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