
  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EWE Associates Ltd
7 Waveney Close

Burton Upon Stather
Scunthorpe

North Lincolnshire
DN15 9DT

t: 01724 721099
M: 07875 972270

e: lea.favill@eweassociates.com 
 

This document has been prepared solely as a Drainage Assessment for Mr C Muscroft.  EWE Associates Ltd accepts 
no responsibility or liability for any use that is made of this document other than by the Client for the purposes for 
which it was originally commissioned and prepared. 

Mr C Muscroft 
 
 
 

Proposed Residential Development 
Severn Lakes 

Ealand 
Crowle 

 

Drainage Assessment 
 

Prepared by EWE Associates Ltd 
Final RevA October 2018 



Mr C Muscroft 
Proposed Residential Development, Severn Lakes, Ealand, Crowle - Drainage Assessment 
Final Report RevA October 2018 
Reference: 2017/2136 
_________________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________________ 
EWE Associates Ltd 
7 Waveney Close, Burton Upon Stather, Scunthorpe, North Lincolnshire, DN15 9DT 
T: 07875 972270 

2 

 
CLIENT DETAILS 
 
 
Mr C Muscroft 
Mr Ian Johnston  - Canley Food Packers 
 
C/o Mr Howard Wroot 
Chartered Surveyor 
 
 
 
 
CONTRACT 

 

This report describes work commissioned by Mr C Muscroft during July 2017. Mr C 
Muscroft representative for the contract was Mr Howard Wroot.  Lea Favill of EWE 
Associates Ltd carried out the work. 

 
 
 
Date:  8th October 2018 

Prepared by:   ……………………………… ………  Lea Favill 

         Director 
 
 
 
 
REVISION HISTORY 
 
Draft Report Rev0 issued 29th May 2018 
 - 1No copy issued to Mr Howard Wroot  
 
Final Report RevA issued 8th October 2018 
 - 1No copy issued to Mr Howard Wroot  
 
 
 

 
 
 



Mr C Muscroft 
Proposed Residential Development, Severn Lakes, Ealand, Crowle - Drainage Assessment 
Final Report RevA October 2018 
Reference: 2017/2136 
_________________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________________ 
EWE Associates Ltd 
7 Waveney Close, Burton Upon Stather, Scunthorpe, North Lincolnshire, DN15 9DT 
T: 07875 972270 

3 

 

CONTENTS 
 

1.  INTRODUCTION ------------------------------------------------------------------------------------------------------------------------- 4 

Terms of Reference .................................................................................................................................................................... 4 
Approach to the Assessment ...................................................................................................................................................... 4 
Design Constraints ..................................................................................................................................................................... 4 
SUDs Features Considered ........................................................................................................................................................ 5 

2.  DESIGN OF PROPOSED SURFACE WATER DRAIANGE SYSTEM ----------------------------------------------------- 7 

Catchment Area .......................................................................................................................................................................... 7 
Existing Drainage ....................................................................................................................................................................... 7 
Existing Runoff from Site to North Soak Drain ........................................................................................................................... 7 
Adoption & Maintenance ............................................................................................................................................................ 8 
Construction ............................................................................................................................................................................... 8 
Post Construction ....................................................................................................................................................................... 8 
Existing surface water Pumping Station ..................................................................................................................................... 8 
Proposed Drainage Strategy .................................................................................................................................................... 10 

3.  DESIGN OF PROPSOED FOUL DRAINAGE SYSTEM --------------------------------------------------------------------- 12 

Existing Foul Drainage ............................................................................................................................................................. 12 
Proposed Foul Drainage ........................................................................................................................................................... 12 
STW Developer Enquiry ........................................................................................................................................................... 12 

 
APPENDICES: 

APPENDIX A: -  225MM DIAMETER PIPE CALCULATION 

APPENDIX B: -  CONSTRUCTION CHECKLIST 

APPENDIX C: -  SURFACE WATER DRAINAGE STRATEGY DRAWING 

APPENDIX D: -  1 IN 100 YEAR+CC40% 360 MINUTE 

APPENDIX E: -  EXISTING FOUL DRAINAGE 

APPENDIX F: -  M&E CONTACTOR INSPECTION 

APPENDIX G: -  EA CORRESPONDENCE 

APPENDIX H: -  STW DEVELOPER ENQUIRY 

 

LIST OF TABLES 

 
Table 1-1: SUDS Techniques and Suitability of Use ....................................................................................................... 6 

 



Mr C Muscroft 
Proposed Residential Development, Severn Lakes, Ealand, Crowle - Drainage Assessment 
Final Report RevA October 2018 
Reference: 2017/2136 
_________________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________________ 
EWE Associates Ltd 
7 Waveney Close, Burton Upon Stather, Scunthorpe, North Lincolnshire, DN15 9DT 
T: 07875 972270 

4 

 
1. INTRODUCTION 
 

Terms of Reference 

 

This report was commissioned by Mr C Muscroft to consider the surface water and 
foul water drainage systems for the proposed residential development to the west of 
Ealand near Crowle.   

The proposal involves the construction of residential dwellings which includes 
houses, private driveways and access roads.  The drainage issues are being 
considered as part of the planning application. 

 

Approach to the Assessment 

 

For the purposes of this study, the following have been considered: - 

 Site level information and proposed finished levels of the building and 
external works. 

 Existing infiltration characteristics of subsoils. 

 Onsite constriction. 

 Options available to developer. 

 NPPF guidelines with regards to the control of runoff. 

 PPG3 pollution prevention guidelines. 

 Future adoption and management of drainage system. 

 Discharge rates into North Soak Drain system. 

 Flood risk to adjacent land users. 

 

Design Constraints 

 

For the purposes of this study, the following constraints have been applied: - 

 The design is based on the proposed layout provided by the client’s 
representative.  At this stage no modifications to the layout are proposed. 

 The proposal is for residential dwellings which will be sold to individual 
owners as such any SUDs features or attenuation structures will be 
maintained by the individual owner/maintenance company. 

 SUDs features are to be recommended where practically possible. 

 Site investigation works have been undertaken within the site which 
included percolation tests.  It was concluded that the subsoils are of a low 
permeability and as such infiltration drainage is not a practical solution for 
this site within the constraints of BRE365. 

 A site visit was completed during May 2018.  During the site visit the 
existing foul pumping station was inspected by an M&E Contractor. 
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 The whole of the site currently drains south into the North Soak Drain via a 
100l/s pumping station and a 225mm diameter gravity connection (52l/s).  
the pumping station also includes over 500m³ of storage tanks. 

 Based on existing topography the site appears to drain south towards the 
North Soak Drain. 

 There is evidence of positive drainage within the site. 

 The Severn Trent Water sewer plan shows only a 150mm diameter foul 
sewer to the north east of the site within New Trent Street.  The existing 
foul pumping station within the site currently discharges to this sewer via a 
rising main. 

 The discharge rate of 100l/s into the North Soak Drain is estimated. 

 It is assumed that the minimum design standard is 1 in 100 years plus 
climate change (40%). 

 No above ground flooding will be acceptable up to and including 1 in 100 
years plus climate change (40%) storm. 

 

SUDs Features Considered 
 

The Lead Drainage Authority requires that adequate pollution control is incorporated 
into the proposed drainage system in order to prevent deterioration of the quality of 
the water environment. However, this is only applicable for surface water originating 
from access roads and communal parking areas, which needs to be passed through 
a petrol/oil interceptor or equivalent system prior to discharge into the existing 
surface water sewer or infiltration system. It is noted however, that this will not apply 
to surface water originating from roof drainage.  

To reduce the impact of surface water runoff from the development in accordance 
with the requirements of the Environment Agency and Local Authority, the 
employment of SUDS techniques to limit runoff volumes and rates from the site are 
recommended. SUDS techniques can also be used to provide an appropriate level of 
treatment to the runoff. 

It is normal practice to ensure that the 1 in 30 year event is maintained within the 
drainage system and the 1 in 100 year is permitted to flood the surface as long as 
there is no flooding to buildings and the flood volume is contained within the site 
boundary in specific areas proposed for this purpose.  

The following section will provide some possible SUDS techniques which could be 
employed on the site to balance flows in excess of the 1 in 30 year event. SUDS 
techniques will also provide treatment to the runoff to remove a proportion of the 
pollution and protect the quality of the downstream watercourses. Following guidance 
from CIRIA Report C522 the following levels of treatment will be provided: 

 Roofs – 1 level 

 Driveways – 1 level 

 Roads and communal parking areas – 2 levels.  

The level of treatment indicates the number of SUDS techniques that will be used to 
treat pollution.  For example if two levels are required the runoff may enter a filter 
drain that leads to a basin or pond before outfall.  It is recommended that source 
control techniques are used. In practice there will be little outflow from these 
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techniques for a 1 in 2 year storm as most of the rainfall will be held within the 
system and will disperse via evapotranspiration.  

The site is underlain by an impermeable layer which is unlikely to allow any infiltration 
at a reasonable rate.   The impermeable area within the site will be increased to 
1.575 hectares following development. There will therefore be an increase in surface 
water runoff from the site when it is developed.   It is considered that the site 
currently drains to the North Soak Drain to the south of the site.  The development 
site has space set aside, in which to incorporate SUDs techniques such as pond.  As 
such, the following SUDS techniques shown below within Table 1-1 are suitable.  
The precise combination of methods used will be dependent upon the site constraints 
identified at the final design stage. 

 

Table 1-1: SUDS Techniques and Suitability of Use 

Method Description Potential for use at site 

Filter drains and 
rain gardens 

Drainage trench filled with gravel and 
provided with a pipe 

Could be used within both private 
and adoptable highways 

 

Swales Shallow grass ditch Swale to be incorporated 
adjacent to A161 highway 
embankment to collect runoff and 
direct around site and into North 
Soak Drain. 

Permeable 
surfaces 

Pavement surfaces that allow water to 
pass through into underlying storage in 
sub base e.g. permeable concrete block 
paving or porous asphalt. 

Could be used on private 
driveways. 

 

Ponds and basins Open areas that are used to store and 
treat rainwater.  Ponds are permanent 
bodies of water and basins are generally 
dry and occasionally store water. 

Space provided adjacent to North 
Soak Drain.  Will be constructed 
to provide at least 2 levels of 
treatment. 

Green roofs Roof system that is vegetated with plants 
(note sedum plants rather than grass so 
no mowing is required) 

Traditional Build Unit is proposed 
which does not incorporate green 
roofs. 

Infiltration devices Methods that allow rainwater to soak into 
the ground, e.g. soakaways. 

Ground conditions not suitable. 

Storage tanks Underground tanks that temporarily store 
water in the drainage system. 

Not suitable for this development  
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2. DESIGN OF PROPOSED SURFACE WATER DRAIANGE SYSTEM 
 

Catchment Area 

 

The catchment area was calculated from proposed layout drawing provide by 
Howard Wroot.  The total site area has been estimated at 38380m² (3.84 hectares).  
The total impermeable area has been estimated at 15748m² (1.575 hectares).  

Existing Drainage 

 

The development currently has planning permission for a commercial estate which 
has an overall area of 3.84 hectares.  However, none of the buildings have been 
constructed within the site.  There is a main access road which runs north to south 
through the site which has been constructed with a gravity sewer which outfalls into 
the north soak drain to the south of the site.  The system is generally 150mm and 
225mm diameter pipes with an interceptor.  There are no hydro brakes or controls on 
the system.  Therefore, the flow is regulated by the final pipe diameter and head 
above the pipe soffit. 

The site was split into five commercial plots of which this development is the north 
west plot within the site.  The commercial plots have a total area of 32012m².  A 
separate surface water drainage system was designed and constructed with tails to 
each of the plots within the site.  The surface water drainage system also included 3 
storage tanks each 13.5m long constructed from tubosider pipes 4m in diameter.  
This provides over 500m³ of storage.  Due to the significant depth of the pipes a 
pumping station was required to lift the surface water into the North Soak Drain to the 
south.  The pumping station has a peak flow rate of 100l/s. 

The design standard of the two surface water drainage systems are unknown.  
However, based on the catchment areas, discharge restrictions and storage provide 
the design standard is estimate at between 50 and 100 years based on current 
design standards and practices. 

Existing Runoff from Site to North Soak Drain 
 

The pumping station into the North Soak Drain controls the discharge from the whole 
site of 32012m² at a peak flow rate of 100l/s. The site would also use the 500m³ of 
storage provided upstream of the pumping station. 

There is also a 225mm diameter gravity discharge which has a final gradient of 1 in 
77 which currently directs runoff from the access road within the site to the North 
Soak Drain.  The peak capacity of the seer has been estimated at 52l/s.  The 
calculation sheet is provided at Appendix A of this report. 

Therefore, the peak discharge from the site has been estimated at 152l/s 
(100l/s+52l/s). 

In line with current policy a minimum brownfield restriction of 30% should be applied.  
Therefore, for the purpose of this assessment a discharge rate of 100l/s has been 
estimated for the proposed development into the North Soak Drain. 

The Environment Agency have confirmed that the 100l/s is acceptable.  The email 
confirming this is provided at Appendix G of this report. 
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Adoption & Maintenance 

 

It is considered that the piped drainage systems within the highway and communal 
open spaces will be adopted by Severn Trent Water. 

It is considered that the piped drainage systems within private land will be the 
responsibility of individual land owners. 

The foul pumping station will remain private and will be maintained by a private 
management company. 

The rising main will be adopted by Severn Trent Water. 

The attenuation pond will be maintained by a private management company. 

The existing surface water pumping station will be demolished. 

 

Construction 
 
The Proposed drainage system is simple in design however, its construction is 
essential to ensure that the system functions as it has been designed.  As such it is 
recommended that construction inspection check list is adopted during the 
construction phase of the works to ensure that the drainage system is correctly 
installed.  The inspection checklist is provided at Appendix B of this report and has 
been taken from the CIRIA Sustainable Drainage Systems Manual. 

Post Construction 
 
Following construction regular inspection is recommended. The main concern is to 
reduce the level of siltation entering the pond and as such a catchpit structure should 
be located at the upstream end of the pond to intercept any silt being washed down 
the surface water system.  It is recommended that this structure is inspected on a 
monthly basis and any silt located in the bottom removed.  The pond should also be 
inspected for any deformation of the topsoil which could indicate settlement or failure.  
A log book should be completed which will show the inspection and maintenance 
history of the system.  The log book, site plan and construction check list should form 
maintenance manual for the system. 

 
The maintenance plan has been tabulated below and will be the responsibility of the 
appointed management company. 
 

Existing surface water Pumping Station 
 
The existing surface water pumping station will not be required for the new 
development.  As such, the existing station will be demolished and grubbed up prior 
to completion of the development. 
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Maintenance 
Schedule 

Required action Frequency 

Monitoring Inspect catchpit structure for silt and debris Monthly 
Inspect pond for ground deformation 3 monthly 
Inspect pond for silt buildup 6 monthly 

Regular 
Maintenance 

Litter and debris removal from road gullies Monthly 
Remove silt and debris from catchpit 
manholes 

Monthly 

Occasional 
Maintenance 

Remove debris from pond 6 monthly 

Remedial 
actions 

Repair deformation of topsoil once settlement 
stopped 

As required 

Repair inlet and outlet to pond As required 
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Proposed Drainage Strategy 

 

It is proposed to ultimately discharge any surface water flows generated by the 
development of the site which cannot drain via infiltration to the North Soak Drain to 
the south of the site. 

The proposed impermeable area for the development site has been calculated to be 
approximately 15748m² (1.575 hectares) of roofed and paved area with the 
remainder of the site proposed as gardens and landscaping. 

The drainage strategy utilises an appropriately sized hydro brake to restrict the flow 
to 100l/s.  This allows the discharge through the hydro brake to vary as the head 
increases due to the increase in upstream flows.  Storage will be provided by a single 
pond located adjacent to the North Soak Drain. 

Based upon the assumption that the drainage authority will agree to the maximum 
discharge rate of 100l/s, a preliminary surface water network has been developed 
and attenuation has been sized using MicroDrainage software.  
The model data for the proposed surface water drainage network has been obtained 
from the proposed development layout drawing and the drainage strategy drawing is 
provided at Appendix C of this report.  A model has been developed to represent the 
main drainage runs within the proposed drainage network and contributing drainage 
areas within the development.  

Overall, the hydraulic models include the following; 

 25 pipes to represent the proposed system 
 1 hydro-brake 
 1 attenuation pond 
 1 outfall into the watercourse with surcharging (3mOD) to replicate 

flood level with NSD. 

Impermeable area contributions have been based on those supplied on the proposed 
layout drawing, considered to be 100% impermeable, comprising of roofed and 
paved areas. 

The models have been set up as a fixed runoff model assuming 100% runoff 
coefficient for roofed and paved areas.  The rainfall characteristics for Ealand have 
been utilised with a value for M5-60 given as 20mm (the depth of rain in a once in 
five years one-hour duration event); and r given as 0.40 (the ratio of the M5-60 
rainfall to the M5-2day rainfall).  For durations over 60 minutes the FEH runoff data 
for Ealand has been used.  A MADD factor of 0 has been applied. 

 

Hydraulic Modelling Results 

 

The proposed MicroDrainage models have been simulated with the 1 in 100 year 
plus climate change (40%) return period design storm events with durations of 15, 
45, 60, 90, 180, 240, 360, 480, 600, 720, 900, 1140 and 1440 minutes.  At the 
request of the Environment Agency seven day 10080 minute duration was also 
undertaken. The durations were run in both Winter and Summer profiles.  It was 
found that the Winter profile was critical.  
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The table overleaf shows a summary of the 1 in 100 year plus climate change model 
runs and the impact on the drainage system in terms of peak depth within the pond 
and flow through the hydro-brake. 

The 60 minute duration produced the largest flow through the hydro-brake (96.7 l/s) 
which is less than the proposed discharge restriction of 100l/s and the 360 minute 
duration produced the largest level within the pond at 3.349mOD.  The modelled 
result for the 360 minute Winter model run is provided at Appendix D.  There was no 
flooding during any of the durations simulated. 

 
 

Return Period Profile Duration (min) Peak depth in 
pond 

Peak flow into 
North Soak 

Drain 
100 year+CC Winter FSR 15min 2.930 89.6 
100 year+CC Winter FSR 45min 2.951 84.4 
100 year+CC Winter FEH 60min 3.038 96.7 
100 year+CC Winter FEH 90min 3.250 61.2 
100 year+CC Winter FEH 180min 3.333 51.2 
100 year+CC Winter FEH 240min 3.345 53.3 
100 year+CC Winter FEH 360min 3.349 54.0 
100 year+CC Winter FEH 480min 3.338 52.3 
100 year+CC Winter FEH 600min 3.326 50.1 
100 year+CC Winter FEH 720min 3.313 47.8 
100 year+CC Winter FEH 900min 3.294 44.2 
100 year+CC Winter FEH 1140min 3.273 39.7 
100 year+CC Winter FEH 1440min 3.250 35.2 
100 year+CC Winter FEH 10080min 3.113 83.6 
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3. DESIGN OF PROPSOED FOUL DRAINAGE SYSTEM 

Existing Foul Drainage 

 

There is a public foul sewer to the north east of the site located within New Trent 
Street.  The existing foul pumping station within the site currently discharges to this 
sewer via a rising main.  The existing foul sewer plans are provided at Appendix E 
which clearly show the pumping station and rising main. 

Proposed Foul Drainage 

 

The existing pumping station has been inspected by Direct Pumps & Tanks Ltd.  The 
pumps are currently not running due to issues with the control panel.  The M&E 
Contractor has discussed the pumping station with STW and provided a break down 
of the works required as shown at Appendix F of this report. 

The pumping station will remain as private and utilise the existing rising main which 
connects to the public sewer.  All drainage from the site will discharge into the 
existing foul pumping station via gravity. 

STW Developer Enquiry 

 

A developer enquiry response has been received from STW which acknowledges the 
presence of the existing foul pumping station and its discharge into the STW network.  
The response also comments that there are existing flooding issues local to the site.  
STW have recommended that once planning is granted that the network is modelled.  
A copy of the response is provided at Appendix H of this report. 
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Appendix A: - 225mm 
diameter pipe 

Calculation  
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Appendix B: - Construction Checklist 

 
 

 
   



Mr C Muscroft 
Proposed Residential Development, Severn Lakes, Ealand, Crowle - Drainage Assessment 
Final Report RevA October 2018 
Reference: 2017/2136 
_________________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________________ 
EWE Associates Ltd 
7 Waveney Close, Burton Upon Stather, Scunthorpe, North Lincolnshire, DN15 9DT 
T: 07875 972270 

15 

 
Appendix C: - Surface water 

drainage strategy 
drawing 
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Appendix D: - 1 in 100 year+CC40% 

360 minute  
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Appendix E: - Existing Foul Drainage 
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Appendix F: - M&E Contactor 
Inspection 
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Appendix H: - STW Developer 
Enquiry 

 
 




