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1.0 INTRODUCTION 

This document with the accompanying drawings and calculations are prepared to 

discharge planning condition 33 under planning permission reference 141789 for the 

development of Land North of Island Road, Reading, RG2 0WR. This condition is related 

to site drainage matters and its description is: 

Condition 33: No development shall take place until a surface water drainage scheme 

for the site, based on sustainable drainage principles and an assessment of the 

hydrological and hydro geological context of the development has been submitted to and 

approved in writing by the local planning authority. The drainage strategy should 

demonstrate the surface water run-off generated up to and including the 100 year with 

an allowance for climate change critical storm will not exceed the run-off from the 

undeveloped site following the corresponding rainfall event. Open drainage 

channels/streams through the woodland to the north to the River Kennet should also be 

considered. The scheme shall also include details of how the scheme shall be maintained 

and managed after completion. The surface water drainage scheme shall be 

implemented in accordance with the approved details prior to occupation of any building 

on site.  
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2.0 PROJECT OUTLINE 

The proposed development is located to the south of Reading town centre and north of 

M4 Junction 11. The site is roughly centred at National Grid Reference SU710709, 

bounded by River Kennet to the north, A33 trunk road to the east, Island Road to the 

south and a former landfill site to the west. 

The application site is approximately 8.59ha, but the developable area is significantly 

smaller as a land strip along the southern and eastern boundary are reserved for future 

mass rapid transit (MRT) link construction and the existing riverside landscaping along 

the northern boundary needs to be preserved. Consequently, the proposed development 

will only generate an impermeable area of approximately 4.505ha. 

The existing site is elevated from the surrounding area and is relatively flat at around 

43.5m AOD. As a result, the site is entirely within the Environment Agency Flood Zone 1 

and is not affected by any known watercourse. This is mentioned in the Flood Risk 

Assessment & Proposed Drainage Strategy document prepared by T.R. Collier & 

Associates (Job Ref: 3241, dated May 2014). 

The development will comprise the following: 

 3no. warehouse units and associated office/ancillary buildings 

 Service yard for heavy goods vehicles  

 Car park area 

 Access road 

 Landscaping zone 
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3.0 SURFACE WATER DRAINAGE 

3.1 Existing Site Surface Water Drainage 

The development area is currently vacant and undeveloped, comprising heavily 

vegetated land with occasional tarmacadam hardstanding. There is no formal drainage 

system, therefore the surface water currently either infiltrates into the ground or follows 

the natural topography of the site and discharges to the surrounding areas. As such, it is 

pertinent to treat the development area as a greenfield land and ensure that the surface 

water run-off from the proposed development will not exceed the existing surface water 

run-off. 

The greenfield run-off rate from the pre-development site has been estimated using the 

Interim Code of Practice for Sustainable Drainage Systems (ICP SUDS). This assessment 

has been undertaken by T.R. Collier & Associates and can be found in their Flood Risk 

Assessment & Proposed Drainage Strategy (Job Ref: 3241, dated May 2014, Appendix 

E). The parameters relevant to the site and the assessment results are summarised 

below with the extracted calculation reproduced in Appendix D of this document: 

Site Parameters 

 Development area = 4.329ha 

 SAAR (mm) = 700 

 Soil = 0.30 

 Region = 6 

Greenfiled Run-off Rate 

 1 in 2 year storm event = 1.825 l/s/ha 

 1 in 30 year storm event = 4.135 l/s/ha 

 1 in 100 year storm event = 5.821 l/s/ha 
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3.2 Proposed Site Surface Water Drainage 

The drainage design philosophy for the site is based on implementing sustainable 

drainage systems (SuDS) techniques. The philosophy of SuDS is to replicate as closely 

as possible the natural drainage from the site before development and to treat run-off to 

remove pollutants, therefore reducing the impact on the receiving watercourses. 

The proposed development involves the construction of 3no. warehouse units and 

associated infrastructure, which will generate approximately 4.326ha of impermeable 

area. With the proposal of using swale for surface water attenuation purposes, they will 

generate a further 0.187ha of impermeable area. Therefore, the total impermeable area 

for this development is estimated to be 4.513ha. The drainage catchment area layout is 

contained in Appendix B. As the discharge from the developed site is required to mimic 

the greenfield run-off, the allowable discharge for the different storm events are: 

 1 in 2 year storm event: 1.825 l/s/ha x 4.513ha = 8.2/s 

 1 in 30 year storm event: 4.135 l/s/ha x 4.513ha = 18.7/s 

 1 in 100 year storm event: 5.821 l/s/ha x 4.513ha = 26.3l/s 

The proposed surface water drainage system can be grouped into two distinct systems, 

namely Southern System and Northern System. 

The Southern System is generally a gravity system taking run-off from the southern 

(Unit C) service yard, the southern (Unit A & C) car parks, a small area of access road 

and a small area of (Unit C) office roof. The original intention is to form a swale adjacent 

to the southern boundary for attenuation purposes; however, this is not feasible as this 

area of land falls within a deed of surrender for possible future MRT development. The 

current proposal is to use attenuation tank instead. In total, the Southern System covers 

an impermeable area of 0.847ha. Surface water run-off from these areas will drain by 

gravity towards the attenuation tank, which will then be pumped at a restricted rate of 

5.0l/s into the Northern System. The required attenuation volume for the Southern 

System is 345m3. 

The Northern System is a gravity system taking run-off from the remaining site, ie all 

building roofs, the northern (Unit A & B) service yards, the northern (Unit B) car park 

and majority of the access road. Including the northern swale area, the Northern System 

covers an impermeable area of 3.666ha. Surface water run-off from these areas will 

drain by gravity towards the northern swale, and will subsequently discharge to River 

Kennet at the allowable discharge rates mentioned above. The required attenuation 

volume for the Northern System is 1900m3. 

The surface water drainage system for the whole development area is proposed to 

discharge via a single outfall to River Kennet which has a surveyed water level of 

36.890m AOD. A complex flow control (double Hydrobrake) has been utilized to optimise 

the attenuation volume of the northern swale and is positioned just downstream of the 

swale. To minimize impact on the existing northern landscaping, a spillway is proposed 

to connect the northern swale to River Kennet. 

It is likely that the main building roofs will be drained by siphonic system, therefore the 

external carrier pipes have been sized larger to suit the higher intensity siphonic pipe 

discharge. External car park areas will be drained via linear drainage and/or local gullies 

prior to passing through Class 1 by-pass separators (with integral level alarms) while 



 

Drainage Design Philosophy – 150088 

 

delivery yard areas will be drained via Class 1 full retention separators (with integral 

level alarms) to ensure compliance with BS EN 858-1:2002, in accordance with Pollution 

Prevention Guideline document PPG3 ‘Use and design of Oil Separators in Surface Water 

Drainage Systems’. Penstock will be included in all manholes upstream of attenuation 

features (swale and oversized pipes) to contain contaminated water during fire fighting 

events, therefore preventing pollution to the downstream watercourses. The proposed 

drainage layout can be found in Appendix A. 

 

3.3 Complex Flow Control 

In order to optimise the attenuation volume, a complex flow control arrangement has 

been proposed for this development. Conventionally, a single Hydrobrake will be used to 

limit the discharge to just the 1 in 2 year storm greenfield run-off. During the 1 in 30 

year and 1 in 100 year storm events, the Hydrobrake outflow will be much lower than 

the allowable greenfield run-off rates, hence the attenuation volume required would have 

been much bigger. 

By using a complex flow control arrangement, which consists of two Hydrobrakes placed 

at two different levels, it is possible to control the outflow to closely match the allowable 

greenfield run-off rates.  

As the proposed attenuation is in the form of a swale, headwalls will be required to 

accommodate the inlet and outlet pipes. It is proposed that the Hydrobrakes will attach 

to the outlet headwall with metal grating around the headwall structure to provide 

security protection. Details of the complex flow control and the headwall can be found in 

Appendix C. 
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3.4 Drainage Design Parameters and Criteria 

The new surface water drainage system will be modelled using current MicroDrainage 

software, ensuring planning conditions and Environment Agency (EA) guidelines are 

satisfied to prevent uncontrolled flooding of the site and surrounding areas. The design 

parameters used and applicable to the site are: 

 Rainfall: Flood Studies Report (FSR) 

 M5-60 (mm): 18.100 

 Ratio R: 0.400 

 Global Time of Entry: 5min 

 Volumetric Run-off Coefficient: 0.75 (summer), 0.84 (winter) 

The drainage system has been check against the following storm return periods and 

durations: 

 1 in 2 year storm – 15mins to 1440mins storm duration 

 1 in 30 year storm – 15mins to 1440mins storm duration 

 1 in 100 year storm + 20% climate change – 15mins to 1440mins storm duration 

The drainage system has been modelled with adequate attenuation capacity to ensure 

that the following criteria are met: 

 1 in 2 year storm – No Surcharge 

 1 in 30 year storm – No Flooding 

 1 in 100 year storm + 20% climate change – No Flooding 
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4.0 SURFACE WATER MICRODRAINGE SUMMARY 

The MicroDrainage input and output summary is included in the following pages. They 

are grouped into the Southern System and the Northern System which include: 

 Design Criteria for Storm 

 Time Area Diagram for Storm 

 Network Design Table for Storm 

 Online Controls for Storm 

 Storage Structures for Storm (Pond) 

 2 year Return Period Summary of Critical Results by Maximum Level 

 30 year Return Period Summary of Critical Results by Maximum Level 

 100 year Return Period Summary of Critical Results by Maximum Level 

It is conclusive from the simulation output that the proposed surface water drainage 

system is satisfactory with sufficient attenuation volume. The simulation output 

summary is as follows: 

 1 in 2 year storm site discharge = 8.0l/s, No Surcharge 

 1 in 30 year storm site discharge = 18.1l/s, No Flooding 

 1 in 100 year storm + 20% climate change site discharge = 26.2l/s, No 

Flooding 
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5.0 DRAINAGE MAINTENANCE PLAN 

The following table indicates the maintenance regime that will need to be followed by the 

landlord. 

Element Access Method  
Method of 

Maintenance 
Frequency Required 

Roof Gutters Scaffolding / 

Cherry pickers 

to be used 

where required 

General cleaning of 

gutters. Jet cleaning 

where required. 

Periodic inspection of 

gutters to ensure 

rainwater outlets do not 

become blocked. 

Periodic renewal of 

gutter coatings to 

prevent corrosion. 

Oil / Petrol 

Separators 

In accordance 

with health and 

safety 

regulations 

Refer to 

manufacturer’s 

guidance. 

Bi-annual inspection 

and emptying 

Channel Drains In accordance 

with health and 

safety 

regulations 

Monitored to ensure 

no blockages develop. 

Jet cleaning where 

required. 

Bi-annual jet cleaning 

of channel drains. 

Silt-traps and 

Gullies 

In accordance 

with health and 

safety 

regulations 

Monitored to ensure 

no blockages develop. 

Removal of rubbish 

and debris where 

required. 

Bi-annual inspection 

and clearance of all silt 

traps and gullies. 

Pumps In accordance 

with health and 

safety 

regulations 

Monitored to ensure 

no blockages develop 

in accordance with 

the manufacturer’s 

recommendations 

Bi-annual inspection or 

in accordance with the 

manufacturer’s 

recommendations, 

whichever occurs 

sooner. 
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APPENDIX A: DRAINAGE LAYOUT 
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APPENDIX B: DRAINAGE CATCHMENT AREA LAYOUT 
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APPENDIX C: PROPOSED HEADWALL AND SWALE DETAILS 
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APPENDIX D: GREENFIELD RUN-OFF CALCULATION 
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