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1 Introduction 

Introduction & Background 

1.1 Awcock Ward Partnership has been commissioned by Churchill Retirement 

Living to prepare a Flood Risk and Drainage Technical Note in support of a 

full planning application for the redevelopment of the former ‘The Stables’, 

‘The Maltings’ and ‘Granary House’ commercial offices and associated car 

park at Station Road, Great Shelford, Cambridge, CB22 5LR. 

1.2 The redevelopment is proposed to provide 39 retirement apartments and 

associated communal areas, parking and amenities. 

1.3 The site fronts on to Station Road to the west and is bound to the north by 

residential properties. The site is bound to the east by the Cambridge to 

London railway line. The adjacent site to the south has received planning 

permission redevelopment into a care home (S/2809/19/FL, Sep 2020). 

1.4 The site is located outside of the designated conservation area boundary. 

1.5 The location of the site in relation to its surroundings can be seen within 

Figure 1.1. Shelford railway station is 100m due north of the site. 

file://///awp-fp1/Office/Templates%20and%20examples/Report%20Template/SMB%20formatting/www.awpexeter.com
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Figure 1.1 – Site Location on Station Road, Great Shelford 

 

 

1.6 This Technical Note has been prepared in accordance with the National 

Planning Policy Framework (NPPF) and Cambridgeshire County Council’s 

Flood and Water Supplementary Planning Document (July, 2016) and 

Surface Water Planning Guidance (June, 2021).  

1.7 This document sets out the existing baseline conditions in Section 2, the 

development proposal in Section 3. The proposed surface water 

management plan and foul water strategy that will serve the development 

is discussed in Sections 4 and 5 respectively, with Section 6 providing the 

Ownership and Maintenance information before concluding in Section 7. 

2 Existing Baseline Conditions 

Existing Site 

2.1 The existing brownfield site comprises existing commercial offices and car 

park with access from Station Road. The topographic survey confirms the 

site generally falls from north to south and west to east at a very shallow 

grade. An approximately average slope of 1 in 210 was calculated from 

the northern boundary to the southeast corner. 

2.2 A copy of the topographic survey for the site can be seen as Appendix A. 
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Existing Flood Risk 

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

Figure 2.1 and shows the site as being entirely within ‘Flood Zone 1’, as land 

assessed as having less than 1 in 1,000 annual probability of flooding from 

fluvial sources (<0.1%). 

Figure 2.1 – EA Flood Map for Planning 

 

 

Pluvial sources (surface water flooding) 

2.4 An extract of the EA’s ‘Flooding from Surface Water’ maps for low and 

medium risk from surface water flooding are shown in Figures 2.2 and 2.3 

respectively. The mapping is based on LIDAR data and indicates the 

typical conveyance routes of surface water runoff.  

2.5 Figure 2.2 shows that the site is not at risk of flooding in up to the 1% annual 

probability, this being the typical lifetime for a residential development.  

2.6 Figure 2.3 indicates a localised area within the site which would be at risk 

of surface water flooding between the 1 in 100 and 1 in 1,000 year return 

period storms (annual probability 0.1-1%), however this mapping does not 

account for existing drainage infrastructure and in this case the existing site 

drainage would assist in mitigating any concentration of runoff within the 

property. 
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Figure 2.2 – EA Flooding from surface water (medium risk, 1%)

 

Figure 2.3 – EA Flooding from surface water (low risk, <0.1%)

 

2.7 The site does not fall within a groundwater flood risk area or lie within the 

maximum extent of flooding from any reservoirs and there are no known 

on-site flood risks associated with infrastructure failure.  

Ground Conditions 

2.8 The Soilscape dataset (Figure 2.4) suggests that the site lies within an area 

typically underlain with freely draining soils, however it should be 

considered that the existing site is entirely brownfield and will therefore 
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comprise made ground which, subject to depths, may preclude use of 

infiltration.  

Figure 2.4 – Soilscape Dataset

 

Geotechnical information conducted on the adjacent site, available from 

planning application S/3809/19/FL document ‘Fuel Depot, 2 Station Road, 

Great Shelford, Detailed Quantitative Risk Assessment’ compiled by SLR 

(S_3809_19_FL-PHASE_2_CONTAMINATION_REPORT_ORIGINAL _SUBMISSION 

-5529367), advised that ground conditions consist of “Made Ground - 

comprising sandy clay to gravely sand of brick and flint to 1.5m depth.”  

The sub-soils for the adjacent site were found to be West Melbury Marly 

Chalk Formation - recovered as light grey chalk bedrock to 9m depth, with 

groundwater levels within the underlying chalk bedrock at elevations of 

14.5-16.0mOD, which would be as shallow as 2.0m below ground level 

(BGL).  

2.9 Extracts from the SLR Report (2019) summarising conditions within the 

adjacent site can be found in Appendix B of this report. 

2.10 It is considered likely that the application site will comprise similar baseline 

conditions and therefore the risk of elevated groundwaters may preclude 

the use of infiltration within this development. 

2.11 It is recommended that a ground investigation is undertaken to verify the 

existing conditions and establish the feasibility of soakaway drainage as 

required by the approved drainage hierarchy.  
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Existing Site Drainage 

2.12 The site is bordered by existing Anglian Water (AW) foul sewers to the west 

in Station Road. There are no nearby adopted surface water sewers.  

2.13 An extract from Anglian Water’s asset records can be seen as Figure 2.3. 

Figure 2.3 – Anglian Water Asset Records 

 

2.14 Survey information confirms that the existing site comprises separate storm 

and foul drainage. 

2.15 The storm system drains to the south-east corner of the site and continues 

southwards off-site via a single 225mm diameter pipe. No existing 

attenuation is identified on any drainage surveys however, the flow is likely 

limited by the 150mm diameter outflow pipe linking to the existing 225mm 

storm drain. 

2.16 The existing foul system drains to the south-west corner of the site and 

discharges to the adopted foul network beneath Station Road via a single 

150mm (6inch) diameter pipe.  

2.17 The above arrangements are identified on the utility survey drawing 

preferred to support the adjacent site (S/3809/19/FL). 

2.18 Copies of the Anglian Water records and the Drainage Plan for application 

S/3809/19/FL (showing the Utility Survey information) are included within 

Appendix C and D of this report respectively. 
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Existing surface water runoff 

2.19 The existing site comprises hard paved parking areas and roof space, with 

no landscaped/planting areas (100% impermeable catchment). Runoff 

generated by the existing site would be limited by the existing 150mm 

diameter surface water sewer that discharges off-site via the existing 

stormwater network. Excess flows would overwhelm the system and pond 

within the site or sheet flow overland.  

2.20 The existing brownfield rates have been estimated based on the Modified 

Rational Method (HR Wallingford, 1990) and are included in Table 2.1, with 

a copy of the calculation sheet included as Appendix E. 

Table 2.1 – Estimated Brownfield Runoff Rates (0.302ha) 

Return Period Greenfield Rate (l/s) 

2 year 43.0 

30 years 123.3 

100 years 172.2 

2.21 Cambridgeshire County Council’s (CCC) ‘Sustainable Drainage Design & 

Evaluation Guide’ (SuDS Guidance) states “On Brownfield sites (also known 

as Previously Developed Land), if infiltration of the 1 in 100 year rainfall 

event is not possible, the rate of discharge should be reduced to greenfield 

runoff rates.”  

2.22 The equivalent greenfield runoff rates for the site have been calculated 

using FEH, with the results summarised within Table 2.2 and the calculation 

sheet included within Appendix F of this report. 

Table 2.2 – Equivalent Greenfield Runoff Rates (0.302ha) 

Return Period Greenfield Rate (l/s) 

2 year 0.1 

30 years 0.4 

100 years 0.6 

2.23 It is proposed that peak flows from the site are limited to greenfield rates as 

far as is practicable. In this instance limiting peak flows well below 1 l/s 

would require an impractically small control with increased risk of 

blockage, instead it is proposed to limit flows based on a minimum vortex 

flow control diameter with 100mm. This follows Sewer Sector Guidance 

where it recommends 100mm minimum control diameter where there is a 

risk of debris passing through the control. 
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3 Development Proposal 

3.1 The development proposes to demolish the existing buildings and car 

parking area to enable the construction of a new apartment building 

which comprises 39 retirement apartments and associated facilities, 

parking and landscaping. 

3.2 A copy of the proposed site layout has been included within Appendix G 

of this report. 

4 Surface Water Management Plan 

4.1 The site is less than 1ha (0.302ha) and is located within Flood Zone 1, 

therefore a Flood Risk Assessment is not required. This technical note has 

been prepared to assess any relevant flood risks and drainage constraints 

and to identify an appropriate drainage strategy for the proposed 

development. 

4.2 To ensure the development is safe throughout its lifetime, the surface water 

strategy accounts for runoff in up to the 100 year return period. 

4.3 The strategy also safeguards against the upper end allowances for climate 

change (40%) providing betterment over existing conditions, where the 

rate and volume of runoff would continue to increase due to climate 

change. 

4.4 The existing site comprises made ground and is likely to be at risk of 

elevated groundwater which might preclude the use of infiltration 

drainage. For the purposes of this Surface Water Management Plan 

(SWMP) it is considered that surface water runoff will be attenuated on-site 

and discharged to the nearest and most appropriate receiving system.  

4.5 At the discharge of conditions stage and to inform detailed design of the 

final drainage scheme, it is recommended that a ground investigation is 

completed and wherever practicable infiltration drainage is promoted. 

4.6 There are no nearby watercourses or other surface water features therefore 

the proposed scheme looks to reuse the existing on-site storm network, 

which continues south off-site. It is noted that the adjacent development 

to the south has applied the same principles within their SWMP (ref. 

S/3809/19/FL).  
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4.7 Runoff generated by the proposed buildings, western access road and 

external hard paving will be collected and drained towards a new cellular 

attenuation tank beneath the amenity space to the south of the building.  

4.8 All chambers immediately upstream of the tank will include silt traps, whilst 

the tank itself will include vented covers or a high-level vent pipe to 

mitigate air-locks. 

4.9 Runoff from the central and eastern extents of access road will be directed 

towards areas of under-drained permeable paving. The use of permeable 

paving will be limited to the proposed parking bays within the eastern 

parking court. The permeable paving is included as a pollution control 

measure and forms part of the attenuation system.  

4.10 Runoff from the tank and under-drained permeable paving will pass 

through a new flow control chamber prior to discharging to the existing 

network via the existing site connection. This will be subject to a CCTV 

condition survey to verify that the existing connection is suitable for reuse, 

or whether it requires any remedial works etc. 

4.11 The peak rates of runoff will be limited as close to greenfield as practicable, 

based on a minimum 100mm diameter flow control, with a design flow 

peak rate of 5.9l/s. 

4.12 The MicroDrainage source control module has been used to determine the 

storage requirements for the development. The output of this exercise has 

been summarised within Table 4.1, with copies of the modelling outputs 

included within Appendix H. 

Table 4.1 – Attenuation Storage Volumes Requirements 

Attenuation Feature Attenuation Volume 

Cellular Tank 82m3 

Permeable paving 9m3 

TOTAL 91m3 

4.13 The proposed development achieves a substantial betterment compared 

to existing site conditions, as peak rates of discharge are limited to just 5.9 

l/s peak in the 100 year return period storm with 40% climate change, 

compared to over 172 l/s from the existing brownfield site (97% betterment). 

4.14 The proposed under-drained permeable paving and cellular attenuation 

will offer sufficient SuDS mitigation to offset the pollution indices for the site, 

in accordance with CIRIA C753.  
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Exceedance Measures 

4.15 Beyond the 100-year critical storm, exceedance runoff will be directed 

towards the permeable paving in the car park and any residual areas of 

open space and/or the proposed car park, where any aboveground 

capacity can be utilised.  

4.16 Beyond the limits of the site, exceedance flows would continue to the 

natural low point along the eastern boundary, as per existing conditions. 

4.17 A copy of the preliminary drainage layout can be found on drawing 1281-

01-PDL-1001 included within Appendix I. 

Long-Term Storage 

4.18 For previously developed sites, the ‘Surface Water Planning Guidance’ 

(June, 2021) recommend: “The runoff volume from the development site to 

any surface water body or sewer in the 1% AEP (1 in 100), 6 hour rainfall 

event must be constrained to a value as close to the greenfield runoff 

volume for the same event, but should never exceed the runoff volume 

from the existing site.”  

4.19 The proposed scheme identifies a significant amount more permeable 

green space than the existing site, reducing the drained catchment from 

0.302ha (100% imp.) to 0.185ha (61% imp.). Therefore, the runoff volume for 

the new development is a betterment on the volume from the existing site.  

4.20 Long term storage would be required for the additional volume of surface 

water, above the greenfield runoff volume. However, outflow at a 

discharge rate of 2 l/s/ha (thus 0.6 l/s) will require an inadequate flow 

control size (too small) and long term storage has therefore been 

disregarded.  

5 Foul Water Strategy 

5.1 Foul flows generated by the proposed development will drain through a 

new private gravity foul network and will utilise the sites existing foul 

connection to the Anglian Water (AW) adopted foul sewer network, 

located in Station Road. If the existing foul system receives live flow from 

the adjacent site, the private sewer would be diverted. 

5.2 A foul capacity enquiry has been submitted to AW to confirm connection 

to their existing network beneath Station Road, and capacity has been 

confirmed. 
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5.3 The proposed foul drainage arrangements can be seen on the preliminary 

drainage layout drawing 1281-01-PDL-1001 within Appendix I. 

6 Ownership & Maintenance 

6.1 All on-site piped drainage will remain private and will be designed in 

accordance with Building Regulations Part H and will become the 

responsibility of the building operator. 

6.2 The proposed attenuation will be retained under private ownership and will 

be operated and maintained by the operator in accordance with CIRIA 

C753 and any manufacturer specific guidance. 

6.3 At the detailed design stage, a ‘Drainage Maintenance Plan’ will be 

prepared. The Plan will set out maintenance tasks, responsibilities and 

frequencies for the entire drainage network. 

7 Conclusion 

7.1 The proposed development has been assessed in line with the National 

Planning Policy Framework, 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. 

7.2 The proposed development is located within Flood Zone 1 and is not known 

to be susceptible to flooding from pluvial, groundwater, infrastructure or 

artificial sources. 

7.3 To ensure the development is safe throughout its lifetime, the surface water 

strategy accounts for runoff in up to the 1 in 100 year return period.  

7.4 The strategy also safeguards against climate change (40%), providing 

betterment over existing conditions, where the rate and volume of runoff 

would continue to increase due to climate change. 

7.5 The existing site comprises made ground and is likely to be a risk of elevated 

groundwater which might preclude the use of infiltration drainage. For the 

purposes of this SWMP it is considered that surface water runoff will be 

attenuated on-site and discharged to the nearest and most appropriate 

receiving system.  

7.6 At the discharge of conditions stage and to inform detailed design of the 

final drainage scheme, it is recommended that a ground investigation is 

completed and wherever practicable infiltration drainage is promoted. 
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7.7 The peak rates of runoff will be limited as close to greenfield as practicable, 

based on a minimum 100mm diameter flow control. 

7.8 Runoff from the tank and under-drained permeable paving will pass 

through a new flow control chamber prior to discharging to the existing 

network via the existing site connection. This will be subject to a CCTV 

condition survey. 

7.9 The proposed development achieves a substantial betterment compared 

to existing site conditions, as peak rates of discharge are limited to just 5.9 

l/s peak in the 100 year return period storm with 40% climate change, 

compared to over 172 l/s from the existing brownfield site (97% betterment). 

7.10 The proposed under-drained permeable paving and cellular attenuation 

will offer sufficient SuDS mitigation to offset the pollution indices for the site, 

in accordance with CIRIA C753. 

7.11 The impermeable drained catchment will reduce through the 

development, also reducing the volume of runoff from the site. 

7.12 Beyond the 100-year critical storm, exceedance runoff will be directed 

towards any residual areas of open space and/or car parking, where any 

aboveground storage can be utilised. 

7.13 Foul flows generated by the proposed development will be served by a 

new private gravity network, tying into an existing connection to the 

Anglian Sewer foul sewer network.  

7.14 All on-site proposed drainage will remain private and will be designed in 

accordance with Building Regulations Part H and CIRIA C753 and will 

become the responsibility of the building operator. 

7.15 As the development will be safe from flooding throughout its lifetime and 

will actively reduce the flood risk to properties within the downstream 

catchment, it is recommended that the Local Planning Authority confirm 

they have no objections to the proposed development. 
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Appendix A Topographic Survey 
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Appendix B Ground Investigation (Extracts) 
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Appendix C Severn Trent Water Records 



This plan is provided by Anglian Water pursuant its obligations under the Water Industry Act 1991 sections 198 or 199. It must be 
used in conjunction with any search results attached. The information on this plan is based on data currently recorded but position 
must be regarded as approximate. Service pipes, private sewers and drains are generally not shown. Users of this map are strongly 
advised to commission their own survey of the area shown on the plan before carrying out any works. The actual position of all 
apparatus MUST be established by trial holes. No liability whatsoever, including liability for negligence, is accepted by Anglian Water 
for any error or inaccuracy or omission, including the failure to accurately record, or record at all, the location of any water main, 
discharge pipe, sewer or disposal main or any item of apparatus. This information is valid for the date printed. This plan is produced 
by Anglian Water Services Limited (c) Crown copyright and database rights 2021 Ordnance Survey 100022432.This map is to be 
used for the purposes of viewing the location of Anglian Water plant only. Any other uses of the map data or further copies is not 
permitted. This notice is not intended to exclude or restrict liability for death or personal injury resulting from negligence.

Date: 11/04/21 Scale: 1:1250 Data updated: 01/04/21Map Centre: 546505,252101(c) Crown copyright and database rights 2021 Ordnance Survey 100022432 Wastewater Plan A3Our Ref: 537194 - 1

Great Shelford

john.duncan@nrswa.net

Final Effluent

Combined Sewer

Decommissioned Sewer*

Manhole*

Inlet*

Outfall*Surface Sewer
Foul Sewer

Rising Main*

Private Sewer*

Public Pumping Station

Decommissioned Pumping Station

*(Colour denotes effluent type)

Sewage Treatment Works



Manhole Reference Liquid Type Cover Level Invert Level Depth to Invert

3001 F 15.996 14.386 1.61

3101 F 15.496 13.886 1.61

3207 F - - -

3901 F 16.493 14.344 2.149

3902 F 16.526 14.633 1.893

4001 F 16.776 14.776 2

4101 F 18.547 16.917 1.63

4102 F 17.316 15.536 1.78

4103 F 17.358 16.208 1.15

4104 F 18.36 15.784 2.576

4105 F - - -

4106 F - - -

4201 F 16.036 14.546 1.49

4901 F 18.001 16.151 1.85

5001 F - - -

5101 F - - -

5102 F - - -

5203 F - - -

6001 F - - -

6002 F - - -

6003 F - - -

6004 F - - -

6005 F - - -

6101 F - - -

7902 F - - -
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Appendix D Utility Survey 
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Colebrook-White Pipe Capacity Analysis

Approved by

Pipe capacity calculation based on the Colebrook White Equation (HR Wallingford, 1990);

Fluid type:

Where:
Pipe diameter mm

Hydraulic gradient 1 in m/m

Effective pipe roughness mm
Gravitiational acceleration m/s2

kinematic viscosity m2/s

Cross-sectional flow area m2

Discharge l/s

Velocity m/s

Catchment area analysis based on Modified Rational Method equation (HR Wallingford, 1990);

  *see map

Where: Average discharge (l/s)

Rainfall intensity (mm/hr) mm/hr   *see map

Catchment area (m 2 )

(area that can freely drain)

Brownfield flow rate analysis based on Modified Rational Method (HR Wallingford, 1990);
QBAR

Area (ha): 48.36

Foul capacity analysis for dwellings based on Sewers for Adoption (6th Edition);

No. dwellings served +10% infiltration

L Blackmore
TG

02.11.2021

1281
Station Road, Great Shelford
CRL

P:\1281 Station Road, Great Shelford\D Design and Analysis\SPREADSHEETS\01 Drainage\03 Sewer 
Design\[1281 Colebrook White Equation (pipe velocity & capacity).xlsx]Colebrook-White

CPY

Project No.
Project Title

Calcs by
Checked by

Date

Client

Sheet Ref

150

Revision A

Surface

9.81

5

57.6

Hydrological Region:

20
0.6

2.26

0.018
1.01E-06

39.979

785

l/dwelling/day
No. dwellings served

0.046
864

Critical Area (ha) 0.2805 0.0979

100yr
3.56

0.0701
Growth Factor (Q/QBAR)

2yr 30yr
0.89 2.55

Return Period 

0.302 43.04 123.31 172.16BF flow (l/s): 
2yr 30yr 100yr

 𝑉 = −2 2𝑔𝐷𝑆 logଵ
ೞ

ଷ.
 +  

ଶ.ହଵఔ

 ଶௌ
 

𝑘௦

𝐷

𝑔

𝑆

𝜈

𝑉

𝐴

𝑄

𝑄ோ = 2.78 ȉ 𝑖 ȉ 𝐴

𝑄𝐵𝐴𝑅

𝑖

𝐴

𝒊
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Greenfield runoff rate

estimation for sites
www.uksuds.com | Greenfield runoff tool

Calculated by: Letisha Blackmore

Site name: 1281 Great Shelford

Site Details

Latitude: 52.14784° N

Greenfield runoff rates Default Edited

Q  (l/s): 0.16

1 in 1 year (l/s): 0.14

1 in 30 years (l/s): 0.38

1 in 100 year (l/s): 0.56

Site location: G Shelford, Cambridgeshire
Longitude: 0.13956° E

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: 1521797951

Date: Oct 20 2021 16:45

Runoff estimation approach FEH Statistical

Site characteristics

Total site area (ha): 0.302

Methodology

Q  estimation method:MED
Calculate from BFI and SAAR

BFI and SPR method: Specify BFI manually

HOST class: N/A

BFI / BFIHOST: 0.771

Q  (l/s):MED

Q  / Q  factor:BAR MED 1.12

Hydrological characteristics Default Edited

SAAR (mm): 540 540

Hydrological region: 5 5

Growth curve factor 1 year: 0.87 0.87

Growth curve factor 30 years: 2.45 2.45

Growth curve factor 100 years: 3.56 3.56

Growth curve factor 200 years: 4.21 4.21

Notes

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

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

at 2.0 l/s/ha.
BAR

(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.

BAR

1 in 200 years (l/s): 0.66

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.
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AWP Page 1

Kensington Court 1281-StationRD Great Shelford
Pynes Hill Complex Attenuation Storage
EX2 5TY 100yr+40%CC
Date 01/11/2021 14:18 Designed by tom.richards
File 1281-SW-101-C - COMPLEX STORA... Checked by
XP Solutions Source Control 2017.1

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

©1982-2017 XP Solutions

Half Drain Time : 157 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 98.636 0.636 0.0 4.5 4.5 49.6 O K
30 min Summer 98.797 0.797 0.0 4.5 4.5 62.1 O K
60 min Summer 98.915 0.915 0.0 4.5 4.5 71.2 O K
120 min Summer 99.518 1.518 0.0 5.5 5.5 78.7 O K
180 min Summer 99.542 1.542 0.0 5.5 5.5 79.8 O K
240 min Summer 99.528 1.528 0.0 5.5 5.5 79.2 O K
360 min Summer 98.977 0.977 0.0 4.5 4.5 76.1 O K
480 min Summer 98.907 0.907 0.0 4.5 4.5 70.6 O K
600 min Summer 98.836 0.836 0.0 4.5 4.5 65.1 O K
720 min Summer 98.765 0.765 0.0 4.5 4.5 59.6 O K
960 min Summer 98.615 0.615 0.0 4.5 4.5 47.9 O K
1440 min Summer 98.363 0.363 0.0 4.5 4.5 28.3 O K
2160 min Summer 98.184 0.184 0.0 4.3 4.3 14.4 O K
2880 min Summer 98.121 0.121 0.0 4.0 4.0 9.4 O K
4320 min Summer 98.088 0.088 0.0 2.9 2.9 6.9 O K
5760 min Summer 98.075 0.075 0.0 2.3 2.3 5.8 O K
7200 min Summer 98.067 0.067 0.0 2.0 2.0 5.2 O K
8640 min Summer 98.062 0.062 0.0 1.7 1.7 4.8 O K
10080 min Summer 98.059 0.059 0.0 1.6 1.6 4.6 O K

15 min Winter 98.718 0.718 0.0 4.5 4.5 55.9 O K
30 min Winter 98.900 0.900 0.0 4.5 4.5 70.1 O K
60 min Winter 99.556 1.556 0.0 5.5 5.5 80.4 O K
120 min Winter 99.766 1.766 0.0 5.9 5.9 89.9 O K
180 min Winter 99.790 1.790 0.0 5.9 5.9 91.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 154.100 0.0 52.6 18
30 min Summer 99.217 0.0 67.9 33
60 min Summer 60.715 0.0 83.4 62
120 min Summer 38.326 0.0 105.5 110
180 min Summer 28.794 0.0 119.0 142
240 min Summer 23.270 0.0 128.3 174
360 min Summer 16.940 0.0 140.1 252
480 min Summer 13.365 0.0 147.4 322
600 min Summer 11.059 0.0 152.4 390
720 min Summer 9.444 0.0 156.2 460
960 min Summer 7.324 0.0 161.5 596
1440 min Summer 5.085 0.0 168.0 820
2160 min Summer 3.529 0.0 174.8 1144
2880 min Summer 2.736 0.0 180.5 1472
4320 min Summer 1.941 0.0 191.7 2204
5760 min Summer 1.543 0.0 202.9 2936
7200 min Summer 1.309 0.0 215.0 3672
8640 min Summer 1.157 0.0 227.6 4336
10080 min Summer 1.050 0.0 240.8 5128

15 min Winter 154.100 0.0 59.0 18
30 min Winter 99.217 0.0 76.2 32
60 min Winter 60.715 0.0 93.5 60
120 min Winter 38.326 0.0 118.3 116
180 min Winter 28.794 0.0 133.4 146
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Kensington Court 1281-StationRD Great Shelford
Pynes Hill Complex Attenuation Storage
EX2 5TY 100yr+40%CC
Date 01/11/2021 14:18 Designed by tom.richards
File 1281-SW-101-C - COMPLEX STORA... Checked by
XP Solutions Source Control 2017.1

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

©1982-2017 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

240 min Winter 99.771 1.771 0.0 5.9 5.9 90.1 O K
360 min Winter 99.649 1.649 0.0 5.7 5.7 84.6 O K
480 min Winter 99.510 1.510 0.0 5.4 5.4 78.4 O K
600 min Winter 98.918 0.918 0.0 4.5 4.5 71.5 O K
720 min Winter 98.817 0.817 0.0 4.5 4.5 63.7 O K
960 min Winter 98.592 0.592 0.0 4.5 4.5 46.1 O K
1440 min Winter 98.260 0.260 0.0 4.5 4.5 20.2 O K
2160 min Winter 98.115 0.115 0.0 3.8 3.8 9.0 O K
2880 min Winter 98.090 0.090 0.0 3.0 3.0 7.0 O K
4320 min Winter 98.070 0.070 0.0 2.1 2.1 5.5 O K
5760 min Winter 98.061 0.061 0.0 1.7 1.7 4.7 O K
7200 min Winter 98.055 0.055 0.0 1.4 1.4 4.3 O K
8640 min Winter 98.051 0.051 0.0 1.3 1.3 4.0 O K
10080 min Winter 98.049 0.049 0.0 1.2 1.2 3.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

240 min Winter 23.270 0.0 143.7 184
360 min Winter 16.940 0.0 157.0 262
480 min Winter 13.365 0.0 165.2 336
600 min Winter 11.059 0.0 170.8 422
720 min Winter 9.444 0.0 175.1 498
960 min Winter 7.324 0.0 181.0 636
1440 min Winter 5.085 0.0 188.3 836
2160 min Winter 3.529 0.0 196.0 1124
2880 min Winter 2.736 0.0 202.4 1468
4320 min Winter 1.941 0.0 215.0 2184
5760 min Winter 1.543 0.0 227.6 2864
7200 min Winter 1.309 0.0 241.1 3656
8640 min Winter 1.157 0.0 255.3 4320
10080 min Winter 1.050 0.0 270.2 5120
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Kensington Court 1281-StationRD Great Shelford
Pynes Hill Complex Attenuation Storage
EX2 5TY 100yr+40%CC
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File 1281-SW-101-C - COMPLEX STORA... Checked by
XP Solutions Source Control 2017.1

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FEH Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750
FEH Rainfall Version 2013 Cv (Winter) 0.840

Site Location GB 546487 252112 TL 46487 52112 Shortest Storm (mins) 15
Data Type Point Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.185

Time
From:

(mins)
To:

Area
(ha)

0 4 0.185
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Kensington Court 1281-StationRD Great Shelford
Pynes Hill Complex Attenuation Storage
EX2 5TY 100yr+40%CC
Date 01/11/2021 14:18 Designed by tom.richards
File 1281-SW-101-C - COMPLEX STORA... Checked by
XP Solutions Source Control 2017.1

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 100.000

Complex Structure

Cellular Storage

Invert Level (m) 98.000 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) Depth (m) Area (m²) Inf. Area (m²)

0.000 82.0 50.0 1.000 82.0 80.0 1.001 0.0 80.0

Porous Car Park

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 5.0
Membrane Percolation (mm/hr) 1000 Length (m) 30.0

Max Percolation (l/s) 41.7 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 99.500 Cap Volume Depth (m) 0.420

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0100-4500-1000-4500
Design Head (m) 1.000

Design Flow (l/s) 4.5
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 100

Invert Level (m) 98.000
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 4.5 Kick-Flo® 0.630 3.6
Flush-Flo™ 0.292 4.5 Mean Flow over Head Range - 3.9

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 3.3 0.800 4.1 2.000 6.2 4.000 8.6 7.000 11.2
0.200 4.4 1.000 4.5 2.200 6.5 4.500 9.1 7.500 11.6
0.300 4.5 1.200 4.9 2.400 6.8 5.000 9.6 8.000 12.0
0.400 4.4 1.400 5.3 2.600 7.0 5.500 10.0 8.500 12.3
0.500 4.2 1.600 5.6 3.000 7.5 6.000 10.4 9.000 12.7
0.600 3.8 1.800 5.9 3.500 8.1 6.500 10.8 9.500 13.0
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Notes:

1. The proposed development has been assessed in line with the National
Planning Policy Framework, 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.

2. The proposed development is located within Flood Zone 1 and is not
known to be susceptible to flooding from pluvial, groundwater,
infrastructure or artificial sources.

3. To ensure the development is safe throughout its lifetime, the surface
water strategy accounts for runoff in up to the 1 in 100 year return period.

4. The strategy also safeguards against climate change (40%), providing
betterment over existing conditions, where the rate and volume of runoff
would continue to increase due to climate change.

5. The existing site comprises made ground and is likely to be a risk of
elevated groundwater which might preclude the use of infiltration
drainage. For the purposes of this SWMP it is considered that surface water
runoff will be attenuated on-site and discharged to the nearest and most
appropriate receiving system.

6. At the discharge of conditions stage and to inform detailed design of the
final drainage scheme, it is recommended that a ground investigation is
completed and wherever practicable infiltration drainage is promoted.

7. The peak rates of runoff will be limited as close to greenfield as
practicable, based on a minimum 100mm diameter flow control.

8. Runoff from the tank and under-drained permeable paving will pass
through a new flow control chamber prior to discharging to the existing
network via the existing site connection. This will be subject to a CCTV
condition survey.

9. The proposed development achieves a substantial betterment compared
to existing site conditions, as peak rates of discharge are limited to just 5.9
l/s peak in the 100 year return period storm with 40% climate change,
compared to over 172 l/s from the existing brownfield site (97%
betterment).

10. The proposed under-drained permeable paving and cellular attenuation
will offer sufficient SuDS mitigation to offset the pollution indices for the site,
in accordance with CIRIA C753.

11. The impermeable drained catchment will reduce through the
development, also reducing the volume of runoff from the site.

12. Beyond the 100-year critical storm, exceedance runoff will be directed
towards any residual areas of open space and/or car parking, where any
aboveground storage can be utilised.

13. Foul flows generated by the proposed development will be served by the
a new private gravity network, tying into an existing connection to the
Anglian Sewer foul sewer network.

14. All on-site proposed drainage will remain private and will be designed in
accordance with Building Regulations Part H and CIRIA C753 and will
become the responsibility of the building operator.

15. As the development will be safe from flooding throughout its lifetime and
will actively reduce the flood risk to properties within the downstream
catchment, it is recommended that the Local Planning Authority confirm
they have no objections to the proposed development.

Key

Site Boundary

Existing Utilities

Adopted Foul Water Sewer

Proposed Drainage

Impermeable Building Catchment

Impermeable Highway Catchment

Private Surface Water Sewer

Private Yard Gully and Connection

Private Surface Inspection Chamber

Flow Control Chamber

Private Foul Water Sewer

Private Foul Inspection Chamber

Cellular Storage Tank

Fin Drain

Private Surface Water Sewer

Overland exceedance drain

Underdrained Permeable Paving

Private Foul Manhole Chamber

300Ø Oversized Private Surface Water Sewer

Existing Drainage to be Abandoned

Private Foul Water Sewer

Area Summary Schedule

Exist. Impermeable Catchment 0.302 ha
Net Developable Area 0.302 ha
Prop. Impermeable Catchment 0.185 ha
Prop. Percentage Impermeable 61%

Equivalent Greenfield Runoff Rates

The greenfield runoff rates have been assessed for the net
developable area using the FEH Method. The calculation excludes
large areas of open space which will remain undeveloped.

Return Period Greenfield Rate (l/s)
2yr 0.14
30yr 0.38
100yr 0.56

Attenuation Summary

Complex Attenuation Feature

Catchment 0.185 ha
Hydraulic Control Hydrobrake @IL+0.000

Ref: MD-SHE-100-4500-1000-4500
Type Cellular Storage with 

Under-drained Porous Parking
Cellular Storage Porosity 95%
Cellular Storage Dimensions 4.0 m x 20.5 m x 1.0 m deep
Porous Parking Porosity 30%
Porous Parking Dimensions 5.0 m x 30.0 m x 0.5 m deep

100yr+40% Volume Required: 91.0 m3

100yr+40% Discharge Rate: 5.9 l/s
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PRELIMINARY DRAINAGE LAYOUT

STATION ROAD, GREAT SHELFORD

B01-PDL-10011281
CHURCHILL RETIREMENT LIVING

Cellular tank to receive flows from external
hard paving and roof catchments. Chambers
immediately upstream of tank to include silt
traps.

Beyond the capacity of the site,
flows would continue off-site as per
existing brownfield conditions, albeit
at a reduced rate or volume.

Proposed surface water control chamber to
restrict flows up to 100yr return period and
discharge up to 5.9 l/s (or 'as close to greenfield
as practicable'). Controlled flows are proposed
to discharge into the surface water network to
the south east within the extents of the proposed
development. 300Ø oversized pipe to enable
surcharged runoff to back up to the attenuation
tank within the amenity area, and permeable
paving within the parking court.

Surface Water
Strategy:

3. Flow Control2. Cellular Attenuation

Exceedance Flows

Geocellular Attenuation to be fitted with
access turrets for maintenance of feature.
Minimum 1no. cover to be vented in
accordance with manufacturer
recommendations.

1. Maintenance
Retained private surface water connection
to the existing on-site surface water network.

Foul Water Strategy

Generated foul flows are to connect into the existing
private foul sewer within the development boundary
before discharging into the Anglian Water adopted
foul sewer beneath Station Road to the west.

Existing connection from adjacent site
to be retained if live.

2. Existing foul water network

1. Foul Discharge

Proposed underdrained permeable paving
to receive surface runoff from access road
and parking court. To provide treatment
and further storage upstream of proposed
cellular attenuation tank with fin drain to
convey flows into the surface water
network.

4. Underdrained
Permeable Paving

5. Surface Water
Discharge

B 10.11.2021 UPDATED LAYOUT AND DRAINAGE TO SUIT RF LB CY

http://www.awpexeter.com
http://www.awpexeter.com
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