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Below ground drainage Initial Concept Design.  

1.0 Introduction. 

BAM Design have been nominated to be responsible for the below ground drainage design for the new 

Rugby Free Secondary School and Quest SEN School.  Both schools share a common access road off 

Long Furlong and Anderson Avenue, Rugby. 

A Flood Risk assessment has been produced by Alan Wood & Partners. This document has been 

produced following correspondence with the Warwickshire County Council, Lead Local Flood Authority. 

Outline Planning Permission has been granted subject to various conditions being met. Conditions 18 

and 28 refer to complying with the requirements of the above mentioned Flood Risk assessment. 

It is therefore considered that the above Flood Risk assessment and planning conditions form our 

design brief in relation to the below ground drainage design.   

This report and calculations must be read in conjunction with the following drainage design drawings:  

RFS-BMD-ZZ-ZZ-DR-D-50000-P01.4 Below Ground Drainage Layout. 

RFS-BMD-ZZ-ZZ-DR-D-50020-P01 Porous Car Park Sections. Sheet 1.     

  

2.0 Site Description. 

The site area is approximately 11.4 Hectares and is currently 100% soft landscape. This is made up 
from existing playing fields (6.01 Hectares) and farm land. (5.4 Hectares). Appendix A indicates the site 
location and boundaries.   
 
 
The Ordnance Survey grid reference for the centre of the site development is approximately X: 450325, 
Y:  273390. The local post code is CV22 5PE. 
 
The topographical Survey indicates the site highest points being along the Southern, Western and 
Northern boundaries.  The land generally falls from these boundaries towards the lower Eastern 
boundary. This boundary is defined by an existing hedgerow, ditches and a pond. These features 
provide the outfalls for the overland storm water drainage flows. These ditches are routed across the 
adjacent farm land and eventually discharge to Sow Brook (North). 
The farm land is owned by Rugby Private School whom will be advised of our drainage intentions.  
 
Appendix B indicates the existing site overland storm water run-off flow routes.  
 
Soil infiltration tests in accordance with BRE digest 365 have been performed in four locations. 
Unfortunately these tests have failed, indicating that local ground conditions are not suitable for the use 
of drainage infiltration methods. Appendix C provides the results of these tests.  
 
The storm water drainage design will therefore follow the existing drainage exit routes with the flow 
limited to existing green field run-off rates provided within the Flood Risk Assessment and Planning 
Conditions. 
  
  
 
3.0 Drainage General.   



 

Rugby Free School                  Author 

 

S Bliss 

 

 

 

 

BAM Design                                                                5                                                             

Project:  Rugby Free  School .    

Job number 4726. 

The new below ground drainage proposal will comprise completely separate foul and storm water 
systems. 
  
The systems will be designed in accordance with BS EN 752, The Building Regulations section H and 
Environment agency Planning Policy Statement PPS25. Foul water flows will be calculated in 
accordance with BS EN 12056 part 3.  
 
The provision of porous car parks over a granular storage medium has negated the need for petrol / oil 
interceptors as directed by the SUDS manual and EA document PPG 3. 
 
All drainage calculations will be produced using the industry accepted Micro Drainage software suite. 
 
Once the drainage design has been completed, a Section 106 application will be made to Severn Trent 
Water for two new foul water sewer connection to the STW sewer within Long Furlong.  
 
 
3.0 Storm Water Drainage. 
 

The Requirement H3 of the Building Regulations 2000 has been considered for this project.  This 

establishes a preferred hierarchy for surface water disposal.  Consideration should firstly be given to 

discharge to a soakaway infiltration system and secondly, to a watercourse, then thirdly to a public 

sewer, in that priority order. 

As previously discussed, soil infiltration tests have failed. The site generally falls towards the existing 
ditches and pond on the Eastern Boundary. The proposed drainage installation will therefore mimic the 
current drainage scenario.  
    
These discharges MUST be restricted to the agreed green field discharge of 11.8 Litres per second with 
the remainder of the water attenuated on site until the storm has receded. The Flood Risk Assessment 
and Planning condition 28 require a minimum attenuation volume 2180m³.  
The current design provides a total storm water attenuation volume of 2347m³. 
 
The preferred attenuation options for this project will include: 

• Porous Car parking, pedestrian and games areas. 

• Gravel filled filter trenches. 

• Surface level Pond. 

• Surface level dry swales / filter strips which will both store and convey water. 

• 100 year event + 40% Climate Change detention basin on lowered grass sports pitch. 
  
Porous Surfaces. 
The granular fill sub base below porous car parking areas will have a 30% voids ratio. These voids 
provide a volume within which storm water can be stored for the duration of rainfall.  
The complete granular fill and all perforated inlet / outlet pipes will be wrapped with Inbitex Geotextile 
fabric. This is a polypropylene and polyethelene non-woven fabric. During the manufacturing process, 
small dishes are created on the surface of the hairs from which the Geotextile is manufactured. This 
allows an early establishment of a microbial biomass which is responsible eating and degrading oils 
suspended in the water. It is also important during dry periods that the microbial population can retreat 
into the dishes where moisture can still be found. Thus when it rains again the microbial biomass is 
quickly re-established. This negates the need for traditional petrol interceptors. Silt removal at porous 
surface level provides two trains of improvement in water quality prior to discharge.        
 
Gravel Filled filter trenches. 
These will accept run-off laterally as sheet flow from impermeable footpaths, roads and car parks. 
Some point flow inlets will also be used where roadway kerbs are required.  The filter trenches will be 
used to both store and convey water towards the outfalls. The entire trench will be wrapped with Inbitex 
geotextile, these trenches will act exactly the same as the porous surfaces and provide two trains of 
water treatment. Filter trenches also provide surface level attenuation within the granular voids and 
soakage into the ground if the local soil is receptive.    
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Surface Level Pond, 
The use of ponds, provides storm water attenuation above the normal water level. The pond will receive 
silt free water with light loading of dissolved pollution that can be processed within the water column by 
micro-organisms.  Ponds can therefore be seen as polishing mechanisms. 
 
 
 
 
Surface level swales. (Detention Basins). 
Swales are linear vegetated channels with a flat base that encourage sheet flow of water through grass 
and other robust vegetation. Suspended particles are then intercepted by this vegetation. Swales also 
provide surface level attenuation and soakage into the ground if the soil is receptive.  
 
 
 
Detention Basins. 
This is a recessed grassed area that will normally be used as a sports pitch. The area will only flood for 
storms that exceed the 1 in 30 year event and have the capacity to store the 1 in 100 year + 40% event.    
   
All the above described structures are accepted SUDS Drainage techniques. In accordance with 
Environment Agency requirements the storm water drainage system will be designed to prevent 
flooding from a 1 in 30 year storm event.  
The design will then be further interrogated against a 1 in 100 year storm event + 40% for future climate 
change. The run off from this storm must be retained on site whilst maintaining a safe exit route from 
the building. 
 
We believe all of the above is in accordance current SuDS legislation and the requirements of the 
“Technical Guidance to the National Planning Policy Framework”. 
     
Off-site flows will be controlled using vortex flow limiters. 
 
Appendix D provides the attenuation calculations for Car Parks labelled B, C & D. These also accept 
some run-off from building roofs, external areas and the access road.     
  
Appendix E provides the Micro Drainage calculation for the above mentioned SUDS features. 
   
 
 
5.0 Foul Water Drainage. 
 
The two School buildings will each be provided with their own gravity foul water drainage systems.   
Each system will discharge to a foul water pumping chamber containing duty and stand-by submersible 
drainage pumps. From these pump chambers the sewage will be pumped to the water authority sewer 
network. 
In accordance with building regulation requirements, each pump chamber will be stored 1 days foul 
water discharge. This will be based on a water usage of 20 litres per building occupant.  
 
A Section 106 consent for a new foul water connection to the Severn Trent Water sewer within Long 
Furlong will be made once the design has been completed. 
 
Access Chambers and rodding points will be provided to allow future maintenance of the system.  
Adequate ventilation pipes and trapped gullies will be provided to prevent the build-up of foul smells in 
or around the building. 
 
 
 
6.0 Conclusion. 
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Vortex flow controllers will limit the discharge off-site to 12 Litres per second as detailed within the 
Warwickshire County Council planning conditions.    
 
Appendix D provides an initial drainage strategy which is subject to future development as the scheme 
progresses.   
 
 
 
 

Appendix A.  Rugby Free School, Site Boundary.  
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Appendix B. Existing Site Overland Flow Routes.  
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Appendix C.  Soil Infiltration test Results. 
 

 
 
 
 
 
 



 

Rugby Free School                  Author 

 

S Bliss 

 

 

 

 

BAM Design                                                                11                                                             

Project:  Rugby Free  School .    

Job number 4726. 

 



 

Rugby Free School                  Author 

 

S Bliss 

 

 

 

 

BAM Design                                                                12                                                             

Project:  Rugby Free  School .    

Job number 4726. 

 
 
 



 

Rugby Free School                  Author 

 

S Bliss 

 

 

 

 

BAM Design                                                                13                                                             

Project:  Rugby Free  School .    

Job number 4726. 

 

 
 
 
 



 

Rugby Free School                  Author 

 

S Bliss 

 

 

 

 

BAM Design                                                                14                                                             

Project:  Rugby Free  School .    

Job number 4726. 

 
 
 
 
 



 

Rugby Free School                  Author 

 

S Bliss 

 

 

 

 

BAM Design                                                                15                                                             

Project:  Rugby Free  School .    

Job number 4726. 

Appendix D. Attenuation Calculations for car parks B, C & D granular sub structures. 
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Appendix E: Micro Drainage Calculations.  
 
 
 


