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Notice 
 

All comments and proposals contained in this report, including any conclusions, are based on information available 

to BWB Consulting during investigations.  The conclusions drawn by BWB Consulting could therefore differ if the 

information is found to be inaccurate or misleading.  BWB Consulting accepts no liability should this be the case, nor 

if additional information exists or becomes available with respect to this scheme. 

 

Except as otherwise requested by the client, BWB Consulting is not obliged to and disclaims any obligation to update 

the report for events taking place after: - 

 

(i) The date on which this assessment was undertaken, and 

(ii) The date on which the final report is delivered 

 

BWB Consulting makes no representation whatsoever concerning the legal significance of its findings or the legal 

matters referred to in the following report. 

 

All Environment Agency mapping data used under special license. Data is current as of January 2022 and is subject 

to change. 

 

The information presented, and conclusions drawn, are based on statistical data and are for guidance purposes only.  

The study provides no guarantee against flooding of the study site or elsewhere, nor of the absolute accuracy of water 

levels, flow rates and associated probabilities. 

 

This document has been prepared for the sole use of the Client in accordance with the terms of the appointment 

under which it was produced.  BWB Consulting Limited accepts no responsibility for any use of or reliance on the 

contents of this document by any third party.  No part of this document shall be copied or reproduced in any form 

without the prior written permission of BWB 
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 INTRODUCTION 

 A Sustainable Drainage Statement (SDS) sets out the principles of drainage design for a 

development and summarises the reasoning behind the chosen design. This includes 

consideration of national and local guidance, justification of specific flow rates, volumes 

of attenuated storage, as well as the appropriate level of treatment to be provided to 

surface water runoff. 

 This SDS has been produced by BWB Consulting on behalf of Beechcroft Land Limited 

in respect of a site located at land to the north of Droitwich Spa, Worcestershire. The 

report is intended to support an outline planning application for a proposed residential 

development. It is understood that the site is to be developed to accommodate up to 

102 dwellings. Proposed plans are included as Appendix 1. 

 A Flood Risk Assessment (FRA) has been produced for the site (reference: HLD-BWB-ZZ-

XX-RP-YE-0001_FRA) and this SDS accompanies this overarching document. 

 The existing site is greenfield, currently comprising grassland. The site is located 

approximately 2.4km north of Droitwich Spa and is bound to the north by a small area 

of residential development. The Elmbridge Brook forms the southern boundary of the 

site, with the railway line forming the eastern boundary. Kidderminster Road (the A442) 

and Doverdale Park Homes are situated immediately west. 

 Key site details are provided within Table 1.1, with the site location illustrated within Figure 

1.1. 

Table 1.1: Site Details 

Site Name Land to the North of Droitwich Spa 

Location Worcestershire 

NGR (approx.) SO889654 

Application Site Area (ha) 10.1 (approx.) 

Development Area (ha) 3.14 (approx.) 

Development Type Residential  

Lead Local Flood Authority Worcestershire County Council 

Local Planning Authority Wychavon District Council 

Environment Agency Area West Midlands 

Sewerage Undertaker Severn Trent Water 
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Figure 1.1: Site Location 

Sustainable Drainage Guidance 

 Sustainable Drainage Systems (SuDS) aim to reduce the impact of development by 

replicating the natural runoff regime in a sustainable, cost effective manner whilst 

protecting water quality and reducing pollution. The four key objectives of SuDS design 

are to achieve improvements in water quantity, water quality, amenity provision and 

biodiversity. 

 Worcestershire County Council, in their role as the Lead Local Flood Authority (LLFA), 

have published a ‘Sustainable Drainage: Design & Evaluation Guide’1. Worcestershire 

County Council requires all development to provide SuDS for the management of 

surface water. 

 
1 Sustainable Drainage: Design & Evaluation Guide (Worcestershire County Council, 2018) 
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 It is noted within the guidance that safety considerations in basin, wetland and pond 

design should be considered carefully and that the overall depth of temporary storage 

should not normally exceed 600mm as this depth is critical for a feeling of safety in water. 

 A minimum of 3m easements should be provided to and around all SuDS features. 

 The guidance notes that climate change should be considered when sizing attenuated 

storage. The current industry approach is to factor up rainfall intensities for Climate 

Change Allowance and the Guide follows DEFRA Guidance2, as summarised in Table 

1.2. 

Table 1.2: Peak Rainfall Intensity Allowance in Small and Urban Catchments 

Applies across all of 

England 

Total potential 

change anticipated 

for the ‘2020s’ (2015 

to 2039) 

Total potential 

change anticipated 

for the ‘2050s’ (2040 

to 2069) 

Total potential 

change anticipated 

for the ‘2080s’ (2070 

to 2115) 

Upper End 10% 20% 40% 

Central 5% 10% 20% 

 The guidance also notes that the implications of urban creep should be considered, 

and states allowances for urban creep should depend on the density of the residential 

development. Table 1.3 summarises the guidance. 

Table 1.3: Worcestershire County Council Urban Creep Allowances 

Residential Development Density (dwellings 

per hectare) 

Urban Creep Allowance (anticipated % 

increase to impermeable area) 

≤25 10 

30 8 

35 6 

45 4 

≥50 2 

Flats & Apartments 0 

 Based on the Worcestershire Sustainable Drainage: Design & Evaluation Guide and the 

above tables, a 40% climate change allowance and a 10% allowance for urban creep 

will be applied to the calculations. 

 
2 Flood Risk Assessments: Climate Change Allowances https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 
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 In addition to the LLFA guidance, the Non-Statutory Technical Standards for Sustainable 

Drainage Systems3 as published by DEFRA and The SuDS Manual4 have been utilised to 

inform the strategy. 

 

 
3 2015, DEFRA. Non-statutory technical standards for sustainable drainage systems 
4 The SuDS Manual (CIRIA, 2015) 
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 EXISTING CONDITIONS 

 A topographical survey of the site is included as Appendix 2. The site is shown to 

generally fall to the south, draining towards the Elmbridge Brook. Levels range from 

approximately 44.06m Above Ordnance Datum (AOD) in the north to approximately 

31.22m AOD in the south. A portion of the site to the north west is shown to fall in a 

westerly direction towards Kidderminster Road, with levels shown to range from 

approximately 42.50m AOD to 39.94m AOD. 

 Severn Trent Water (STW) sewer records, included as Appendix 3, show a 150mm public 

foul water sewer to be present within the south of the site. The foul network generally 

flows in a southerly direction away from the site before discharging into the Briar Hill – 

Droitwich sewerage pumping station off Roman Way. The depth to invert of the sewer 

is not known. 

 The accompanying FRA indicates that the site is at a low risk of flooding from fluvial 

sources and pluvial sources. The site is located entirely within Flood Zone 1, the nearest 

Environment Agency (EA) Main River is the Elmbridge Brook located immediately south 

of the site. The proposed development is shown to be elevated approximately 5m 

above the nearest Flood Extents associated with the Elmbridge Brook. 

 The majority of the site is shown to be at a very low risk of surface water flooding. There 

is area of low (1 in 1000-year) to high (1 in 30-year) surface water flood risk present within 

the site towards the north west boundary. The area at higher risk is associated with flows 

originating from Kidderminster Road north of the site and Doverdale Lane to the west. 

However, the surface water mapping in this area is expected to be an exaggerated 

representation of risk as the mapping does not consider the highway drainage located 

along Kidderminster Road. The proposed development has been sequentially arranged 

to locate residential plots outside areas at risk of flooding and the access road is located 

in the area of lowest risk and is expected to be raised above the depths associated with 

surface water flooding. 

 British Geological Survey (BGS) mapping shows the site to be underlain by the Sidmouth 

Mudstone Formation, which is designated by the EA as a Secondary B Aquifer. 

Secondary B Aquifers are defined as 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. There are no superficial deposits 

recorded at the site. 

 Given the greenfield nature of the existing site, it is likely that the existing drainage 

regime initially consists of limited infiltration into the ground, followed by rapid surface 

water runoff which will follow existing topography and generally flow to the south 

towards the Elmbridge Brook.  There is the potential for some ponding in the north west 

of the site, due to low points in the topography. 
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Existing Runoff Rates 

 An assessment of the existing surface water runoff rates from the approximate 

development area (3.14ha) has been undertaken and is summarised within Table 2.1. 

Calculations are included within Appendix 4.  

 It is assumed that infiltration is not viable due to the underlying mudstone bedrock 

geology and therefore the soil index of 0.15 suggested within Micro Drainage, based 

upon the site’s location, is not thought to be representative of existing conditions. A 

review of HR Wallingford Greenfield runoff estimation tool5 indicates a SOIL value of 4 at 

the site. A soil type of 4 correlates to a soil index of 0.45 within Micro Drainage and, 

therefore, the soil value at the site has been amended from 0.15 to 0.45 to reflect this. 

 The runoff rates have been estimated using the IH124 method, with appropriate 

prorated adjustments for a site of less than 50ha, as recommended in Interim Code of 

Practice for Sustainable Drainage6. This was undertaken within Micro Drainage, which 

makes the necessary adjustments for small sites automatically.  

Table 2.1: Existing Runoff Rate from the Development Area 

Return Period (Yrs.) Runoff Rate (l/s) 

1 10.9 

Mean Annual Flow Rate (QBAR) 13.2 

30 25.8 

100 33.8 

Existing Runoff Volume 

 An assessment of the existing surface water runoff rates from the approximate 

development area has been made for a 1 in 100-year, 6 hour storm. 

 As the existing site is permeable, the runoff volume has been calculated, using the 

Source Control module within Micro Drainage, to be 843m3, results are included within 

Appendix 4. 

 

 

 

 
5 http://geoservergisweb2.hrwallingford.co.uk/uksd/alt/tools/greenfieldrunoff.html 
6 The National SUDS Working Group (2004), Interim Code of Practice for Sustainable Drainage 
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 SURFACE WATER DRAINAGE STRATEGY  

 The site has an approximate total area of 10.1ha. The proposed approximate 

development area of 3.14ha has been measured from the masterplan, included as 

Appendix 1. A conservative 65% impermeable area (2.04ha) has been assumed which 

is considered to be suitably conservative to allow for up to 10% urban creep. 

Drainage Hierarchy 

 The Planning Policy Guidance7 and the SuDS Manual8 identify that surface water runoff 

from a development should be disposed of as high up the following hierarchy as 

reasonably practicable: 

i. into the ground (infiltration); 

ii. to a surface water body; 

iii. to a surface water sewer, highway drain, or another drainage system; 

iv. to a combined sewer. 

 The aim of this is approach is to manage surface water runoff close to where it falls and 

mimic natural drainage as closely as possible. 

 Due to the unfavourable underlying mudstone bedrock geology, disposal of surface 

water via infiltration is not expected to be feasible in this instance. 

 Due to the close proximity of the Elmbridge Brook, it is proposed to continue discharging 

surface water from the site to this watercourse following the development. Given the 

existing topography, a gravity connection to the Elmbridge Brook should be possible, 

mimicking the pre-development conditions. It is understood that the watercourse is 

located within the wider site ownership. 

Peak Flow Control 

 In order to comply with the Non-Statutory Technical Standards for Sustainable Drainage 

Systems S2-S39, runoff from greenfield developments should not exceed the equivalent 

greenfield rates for the 1 and 100-year return period events.  

 To comply with the peak flow control criterion, it is proposed to restrict the 1 in 1-year 

discharge rate from the development to the receiving watercourse at the equivalent 

greenfield 1 in 1-year rate. All other rainfall events will be restricted to the equivalent 

greenfield QBAR rate up to the 1 in 100-year plus climate change event. This is 

summarised within Table 3.1. 

 

 

 

 
7 Planning Practice Guidance. http://planningguidance.planningportal.gov.uk/. 
8 The SuDS Manual (C753). CIRIA 2015. 
9 2015, DEFRA. Non-statutory technical standards for sustainable drainage systems 
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Table 3.1: Existing & Proposed Runoff Rates 

Return Period (Yr.) Existing Runoff Rate (l/s) 
Proposed Discharge Rate 

(l/s) 

1 10.9 10.9 

QBAR 13.2 

13.2 

30 25.8 

100 33.8 

100 + 40% - 

Attenuated Storage 

 As the development proposals require a restricted runoff rate, it will be necessary to 

provide attenuated storage to balance the excess volume in a safe manner within the 

site. 

 The surface water storage should be located within the site in a position where it can 

receive runoff from the development and discharge from the site by gravity, and also is 

a position where it is hydraulically isolated from any fluvial floodplain or external surface 

water floodplain/overland flow route that may be present in the site. 

 Sufficient storage for events up to the 1 in 100-year storm with an allowance for climate 

change should be provided, and a 10% allowance should be applied to the current 

proposed development area to allow for urban creep over the lifetime of the 

development. 

 After considering the site constraints and development aspirations it is suggested that 

the necessary surface water storage volume is found within a detention basin located 

at the lowest elevation of the site, between the proposed development and the outfall 

location.  

 For the purpose of this outline assessment, it has been assumed that the basin will 

accommodate all of the necessary storage, but it may be possible to redistribute a 

portion of the storage within other drainage components during the detailed design of 

the development (e.g.: in the pipe network, swales, filter drains, etc).  

 A simulation has been run using Micro Drainage ‘Source Control’ to identify the 

necessary storage provision. Using a restriction of 13.2l/s, the volume of attenuated 

storage required for the development has been calculated for storm events up to the 

100 year + 40% storm. The results are summarised in Table 3.2 and calculations are 

included as Appendix 5. 
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Table 3.2: Outline Attenuated Storage Requirements 

Rainfall Method Critical Storm Maximum Volume (m3) 

FSR 600 min Winter 1244.9 

FEH 360 min Winter 1361.3 

 It is envisaged that the final required attenuated storage volume will be determined 

during the detailed design stage, once the development layout and drainage areas 

are fixed.  

Runoff Volume Control 

 The Non-Statutory Technical Standards for Sustainable Drainage Systems S4-S610 states 

that where reasonably practical the runoff volume from a development for the 1 in 100-

year 6 hour rainfall event should not exceed the runoff volume prior to development or 

redevelopment. Additionally, if practicable on previously developed sites, the runoff 

volume should not exceed the equivalent greenfield runoff volume. Where it is not 

reasonably practicable to constrain the volume of runoff from a development at or 

below the existing volume, then the runoff must be discharged in a manner that does 

not adversely affect flood risk, i.e.: 

i. The additional runoff volume resulting from the development (the ‘long term storage 

volume’) should be discharged separately from the site at a rate of 2l/s/ha or less. 

Or,  

ii. All the runoff volume from the development should be discharged at a rate 

equivalent to the mean annual flow rate (QBAR) rate under greenfield conditions or 

less. Or,  

iii. All the runoff volume from the development should be discharged at a rate of 

2l/s/ha or less.  

 An estimate of the post-development runoff volume from the 1 in 100-year 6 hour storm 

can be derived from the Micro Drainage calculations. The existing and post-

development runoff volumes are compared within Table 3.3. 

Table 3.3: Runoff Volume Comparison 

Existing Volume (m3) Proposed Volume (m3) Difference (m3) 

843 924 +81 

 The 1 in 100-year 6 hour storm runoff volume from the developable area has been shown 

to increase as a result of the proposed development. However, as the runoff volume 

from the development will be discharged at a rate equivalent to the mean annual flow 

rate (QBAR) rate under greenfield conditions, the volume control criteria will be met. 

 
10 2015, DEFRA. Non-statutory technical standards for sustainable drainage systems 
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Long Term Storage 

 It is proposed to discharge the runoff from the development at a rate equivalent to the 

mean annual flow rate (QBAR) rate under greenfield conditions or less. Therefore, 

provision for long term storage is not required.   

Sustainable Drainage Systems 

 Surface water runoff will be stored within an above ground detention basin located to 

the south east of the site. The detention basin has been designed to be 0.9m deep with 

a 300mm freeboard in the 1 in 100-year + 40% event, giving a temporary water depth 

no greater than 600mm, in line with Worcestershire County Council Guidance. 

 The basin will outfall to the Elmbridge Brook at a controlled rate via a vortex flow control. 

 Permeable paving and tree pits have been incorporated into the drainage design. This 

will improve the amenity and ecological value of the development. 

 The detention basin should be appropriately planted to provide a primary level of 

treatment through filtration. The permeable paving and tree pits will provide additional 

levels of treatment.  

 It is recommended that silt traps or sumps are installed within manholes which will 

prevent larger suspended contaminants within runoff from entering the drainage 

system. 

 It is envisaged that the treatment stages will be determined during the detailed design 

stage once the development layout and drainage areas are fixed. 

 Where possible, the detention basins should be unlined to allow for any residual 

infiltration. A forebay feature can be provided to contain accumulating sediments and 

provide a first level of treatment before water is filtered into the main basin. There is also 

the potential for the basin to be designed with a small permanent pool at the outlet, to 

help prevent resuspension of sediment particles by high intensity storms and to provide 

enhanced water quality treatment for frequent events. 

 The interception volume (defined as the first 5mm of the majority of all rainfall events) of 

102m3 shall be contained within the storage provided to prevent contamination from 

high level pollutant concentrations. 

 An Illustrative Surface Water Drainage Strategy is presented within Appendix 6 (drawing 

reference: HLD-BWB-ZZ-XX-DR-CD-0001). 

Residual Risk and Designing for Exceedance 

 It is recommended that the final layout uses the proposed road infrastructure to provide 

drainage exceedance (overland flood flow) routes through the development and 

towards positively drained areas. 
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 In the event that the capacity of the attenuated storage is exceeded, ground levels 

should be profiled to direct over land flows away from buildings and pool within any car 

parking areas.  

 In addition to the volume of storage provided within the main attenuation, there will be 

capacity within upstream pipes and manholes which has not been accounted for at 

this stage and a further level of redundancy to the network will therefore be provided. 

 A 300mm freeboard has been provided in the 1 in 100 year plus 40% climate change 

scenario. 
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 FOUL WATER DRAINAGE  

 It is proposed to drain foul water from the development separately to surface water. As 

the site is currently undeveloped, a new connection will be required. It is therefore 

proposed that foul water from the development will outfall to the existing STW public 

sewer network. 

 The nearest adopted gravity foul sewer connection is at STW manhole reference 9100, 

located within the south of the site. The invert level at this manhole is not known and 

therefore a CCTV survey at the appropriate juncture, will be required to confirm the 

viability of a gravity connection. 

 A Developer Enquiry has been submitted to STW and their response is included in 

Appendix 7. STW have confirmed that the 150mm foul water sewer would be suitable 

for receiving the expected foul flows, with a connection to manhole reference 9100. 

Anticipated flows from the development should not have a negative impact on the 

receiving networks. 

 It should be noted that the 150mm foul water sewer will require a 6m 'No Build Zone’, 3m 

either side of the sewer centre line, where no built development or planting can take 

place.   

 A S106 (Water Industry Act 1991) application should be made to STW for approval prior 

to a connection being made. 
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 MAINTENANCE 

 The proposed drainage system should be designed in accordance with the Design and 

Construction Guidance (DCG) and be offered up for adoption to STW. Worcestershire 

County Council do not currently adopt SuDS on new developments. If any parts of the 

drainage network remain unadopted, or until the point that they are, an appropriate 

maintenance company should be appointed. Any drainage features within private 

curtilage will be the responsibility of the homeowner. 

 Requirements for the ongoing maintenance of the drainage network should form part 

of the Operation and Maintenance manual for the site and should be undertaken by 

the site management. Any specialist or proprietary products that are specified at 

detailed design should have a manufacturer specific maintenance regime which 

should be included within the document. 

 A 3m maintenance easement has been applied to the perimeter of the detention basin, 

in line with Worcestershire County Council guidance. 

 It is envisaged that the Operation and Maintenance manual will be developed at the 

detailed design stage, but some examples are included below. 

i. All drainage features should be located in open areas which are readily accessible.  

ii. Gullies should be inspected and de-silted at least once a year, where necessary. 

iii. Pipes, manholes and silt traps should be inspected and de-silted at least once a 

year, where necessary. 

iv. If permeable paving is incorporated within the layout, it should be swept a minimum 

of every 6 months to maintain flow capacity of the joints between blocks. 

v. The surface water attenuation areas will be predominantly dry and the base will be 

seeded with a wildflower grass seed mix that can tolerate wet ground conditions. 

vi. Regular inspections of the attenuation basin should be undertaken to remove 

litter/debris, invasive/colonising vegetation and silt build up as necessary. Inlet and 

outlet structures to be regularly inspected, with remedial work as required to 

maintain water flows and prevent silt/vegetation build up.  

vii. Vegetation/grass with the attenuation basin should be maintained appropriately to 

allow establishment and promote habitat formation, without impeding the 

operation of the inlet and outlet structure.   

viii. Hydro-brakes should be inspected every 6 months, litter/debris and silt build up 

should be removed as necessary.    
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 SUMMARY 

 This statement and supporting appendices demonstrate that the drainage design for 

the development will comply with the relevant local and national standards, specifically 

the hierarchy of discharge, runoff rate and volume criterion.  

 This SDS is intended to support an outline planning application and as such the level of 

detail included is commensurate and subject to the nature of the proposals. 

Table 6.1: Sustainable Drainage Statement Summary 

 Existing Site Proposed Development 

Site Area (ha) 10.1 

Impermeable Area (ha) - 2.04 

Outfall Location Watercourse/Infiltration Watercourse 

P
e

a
k

 R
u

n
o

ff
 

R
a

te
 (

l/
s)

 

QBAR 13.2 

13.2 

1 in 30-Year 25.8 

1 in 100-Year 33.8 

1 in 100-Year + CC - 

Runoff Volume  

(100yr RP 6 hour Storm) 
843m3 924m3 

Volume Control  - 
Discharge rate limited to 

QBAR 

Proposed Storage Volume - 1361.3m3 

Interception Volume - 102m3 

Flow Control Type - Hydro-brake 

SuDS Features - 

Detention Basin 

Permeable Paving 

Tree Pits 

Maintenance Responsibility - 
Management Company and 

Sewerage Undertaker 

 It is envisaged that the final drainage strategy will be determined during the detailed 

design stage, as the development layout is finalised. 

 In summary, surface water from the site will be restricted to the greenfield QBAR runoff 

rate (13.2l/s). Surface water runoff will be stored within an above ground detention basin 

sized to accommodate the 1 in 100 year + 40% climate change event. The basin will 

outfall to the Elmbridge Brook at a controlled rate via a vortex flow control. 
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 It is proposed to drain foul water separately to surface water. STW have confirmed that 

the 150mm foul water sewer located to the south of the site would be suitable for 

receiving the expected foul flows, with a connection to manhole reference 9100. 

 Requirements for the ongoing maintenance of the drainage network should form part 

of the Operation and Maintenance manual for the site and should be undertaken by 

the site management. 



 

 

Land to the North of Droitwich Spa, Worcestershire 

Sustainable Drainage Statement 

January 2022 

HLD-BWB-ZZ-XX-RP-CD-0001_SDS 

APPENDICES



 

 

Land to the North of Droitwich Spa, Worcestershire 

Sustainable Drainage Statement 

January 2022 

HLD-BWB-ZZ-XX-RP-CD-0001_SDS 

Appendix 1: Proposed Plans 
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Appendix 2: Topographical Survey 

  






