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1.    Introduction 

1.1. This report details how the design of the drainage will meet the requirements of the Flood 

Risk Assessment and Surface Water management Report. 

1.2. A topographical survey has been carried out and has noted the existing site at the boundary 

ranges from 69.0m in the north to 66.0 in the south. 

1.3. The majority of the  existing land is green field permeable soil with a building plot near the 

centre. The roof drainage  currently drains to a off plot combined manhole. 

1.4. The report basically concludes the storm water generated on the site foot print  due to a 1 

in 1, 1 in 30 and 1 in 100 year event plus climate change on the site will need to be stored 

on site and discharge at a green field run off rate into an adjacent watercourse. 

1.5. In order to adequately store the water, the attenuation must at depth which stops any 

water spilling into adjacent sites and be able to gravity fall to the water course. In this case 

the top of the attenuation will be set at 66.0 m and the existing out fall is 65.100. 

1.6. The car park surface will be stone filled matting over generally MOT type 3 permeable stone 

surface with land drains carrying the water to a buried storage attenuation cell which fills 

when the outfall velocity exceeds the green field run off  limit set in either a  hydro brake or 

twin orifices. 

1.7. The site is connected to an existing drain which currently runs from the site to an existing 

outfall in the adjacent water course. 

2. Design 

2.1. The surface of the carpark will be generally porous stone suitable for parked cars. The water 

will either percolate through the stone into the ground (ignored in the calculation as 

assumed impermeable clay although the current site does generally soakaway) or will travel 

to the land drains laid to falls into a carrier drain via catchpits. 

2.2. The catchpits will provide silt traps.  

2.3. The carrier drain falls to the manhole containing 2 orifice plates which will restrict the flows 

at certain events of 1 in 1, 1 in 30 and 1 in 100 plus climate change. 

2.4. The limits set are as follows:                            
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2.5. The lower orifice is set to the maximum velocity of 5.6 l/s as stated in the FRA and 

calculates to 70mm diameter at an invert of 65.400m level. The upper orifice plate is 90mm 

diameter. The upper orifice invert level is set at a level when the storage volume reaches 

the top of the 1 in 30 year storage level of 65.560 above invert. 

2.6. An alternative solution is to use a Hydro brake which is designed to restrict the flow at 

various different head of water to meet the requirements of the FRA. The design is attached 

in the appendix of this report. 

2.7. The storage is formed from 440mm deep cells providing 100 % volume storage. The depth 

has been set to allow a fall to the existing outfall without the top of the storage being  

above the boundary levels. 

2.8. Reduced flow will gravity feed through a 150 dia pipe connected by a chamber over the 

existing storm drain, positioned under this site, and then on to the existing outfall at the 

adjacent water course. 

2.9. A Kingspan Aquaoil full retention MDPE separator will be place on this line. The type is 

shown below: 
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2.10. The out fall, shown on the attached photograph, has an invert of 65.100m.

 

2.11.       Refer to drawings 20-248-CIV 01,02, 03 and 04 for general arrangement and 

details. 

GF40 Grid force Cells filled with hard 

anguar stone (max size 14mm)

 

2.12. The surface of the car park will be formed from: 

2.12.1. GE40 Gridforce cells or similar over 
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2.12.2. MOT type 1 Hardcore Type 3 open graded unbound clause 805 (see specification 

below) Over  

2.12.3. Geotextile 

 

 

2.13.  Type 3 Unbound hardcore as stated in section 800 of the highway specification 

below

 

3. Management and maintenance plan 

3.1. The drainage system is generally gravity led and will require little maintenance other than 

periodically checking and cleaning the following: 

3.1.1. Check the surface is intact with no broken panels or loss of stone. 

3.1.2. Check each catch pit for silt and clean as necessary 

3.1.3. Check the hydraulic brake manhole for silts and clean as necessary 

3.1.4. Visually check the out fall is clear of all vegetation and is functioning satisfactorily. 
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3.2. All the above tasks should be carried out annually. 

4. Conclusion 

4.1. The new storm water drainage system allows the storm water to slowly flow through the 

stone surface, attenuated and clean and off site to a natural, adjacent watercourse which is 

fully compliant with the requirements of the Flood risk assessment.                                                                               

   

Robert Seymour  BEng(Hons) CEng MIStructE 

Mobile 07403 243573 
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Hydrobrake 
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