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1. Introduction 

1.1. This technical note has been produced to brief the surface water drainage strategy proposed for A41 

Roundabout adjacent to the Graven Hill Site. Proposed roundabout to replace existing Pioneer 

Road/A41 junction to improve traffic flow from Graven Hill Development and to provide a future 

vehicular link to the adjacent Wretchwick Green development site.   

2. Surface Water Drainage Strategy 

2.1. The drainage strategy has been developed on following design consideration.   

� All highway surface, adjacent footways and verge between highway and footway has been 

considered to be 100% impermeable.  

� Footway slopping towards embankment / verge will naturally drain into existing ditch.  

� Drainage strategy has been prepared based on the standards set out in the Oxfordshire County 

Council(OCC) “Local Standards and Guidance for Surface Water Drainage on Major 

Development in Oxfordshire”.  

� A 40% reduction to brownfield runoff has been applied as per OCC’s local standards set out 

under “Additional Local Guidance”   

� Proposed roundabout to replace existing A41 / Pioneer road junction, therefore brownfield 

runoff rate with 40% reduction applied for storage estimate. Copy of brownfield runoff 

calculation and plans will form part of this technical note.  
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� Storage estimate has been calculated for 1 in 100year storm event plus 40% climate change 

allowance as set out in the OCC guide.  

� MicroDrainage 2019.1 Quick Storage Estimator tool has been used to determine the attenuation 

requirements.  

� Drainage catchment includes proposed A41 roundabout and highway widening on the east and 

west of the roundabout.  

� Exiting surface water sewer arrangement serving the existing highway catchment will be 

retained where possible.     

� Existing ditch used for conveyance of surface water flow to outfall will be regraded where 

required to achieve gentle slope towards outfall.  

� Surface water from proposed highway widening formed at low level on the west arm would be 

discharged to existing ditch, due to gravity connection to proposed attenuation not being 

feasible.  

� Swale and filter drains will be provided in the roundabout to treat and convey surface water flow 

towards centre of the roundabout.  

� Kerb outlets will be used along the perimeter kerb of the central island to convey flow to swale.   

� SuDS Maintenance plan will be provided as part of the detailed design.  

    

3. Drainage Catchment 

3.1. It should be noted that the proposed roundabout would replace the existing Pioneer Road and A41 

junction. Proposed drainage catchment includes the full extent of the roundabout and road widening 

on both east and west arm.     

3.2. The proposed road widening has been designed to tie-in to existing road levels, a small part of 

proposed highway formed at low level referred as AREA1 extends to an area of 0.112ha, which is 

unable to connect to attenuation by gravity sewer. Therefore, this area will be directly connected to 

the existing ditch to the north of the highway.  

3.3. Existing highway has been previously connected to existing ditch referred as AREA2 which extends 

to an area of 0.22ha. AREA2 will be replaced by proposed roundabout, therefore extent of this 

impermeable area taken for brownfield runoff calculation.  

3.4. Proposed drainage catchment is 0.536ha referred as AREA 3 in drainage strategy plan attached.  

4. Brownfield Runoff Calculation 

4.1. Brownfield runoff calculation worked out as per standards set out in Oxfordshire County Council’s 

“Local Standards and Guidance for Surface Water Drainage on Major Development in Oxfordshire” 

under “Additional Local Guidance”. 

4.2. Existing road surface considered for brownfield runoff calculation noted as AREA2 is 0.22ha.  

4.3. Modified rational method has been used to workout brownfield runoff calculation. A copy of 

calculation attached in Appendix A. 
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4.4. Rainfall intensity for the proposed site has been taken from Micodrainage calculation.  

4.5. Based on the Modified Rational Method 0.22ha impermeable area generates 58.8l/sec flow for 1 in 

100year storm event. As per OCC standards a 40% reduction applied, therefore discharge rate of 

35.28 l/sec (58.8x0.6) has been used for storage calculation at the same storm event  plus 40% 

climate change.  

4.6. Table 1 below summarises the catchment impermeable area and discharge rate. 

Table 1: Existing Highway Catchment Area and Brownfield Runoff Rate 

 

Catchment   
Impermeable Area 
(ha) 

Flow Rate (l/s) 
40% Reduced 
Flow(l/s) 

A41 
Highway 

(100%) 
0.22 58.8 35.28 

4.7. Table 2 below shows the Quick Storage estimate attenuation requirement based on the impermeable 

area and allowable discharge rate for 1 in 100year storm event plus 40% climate change. See 

Appendix B for Quick Storage Estimate Calculation.  

Table 2: Attenuation Requirements 

Catchment  Impermeable Area (ha) Discharge Rate (l/s) Attenuation Required (m3) 

A41 0.536 35.28 216 

4.8. Option to provide a open pond at the middle of round has been explored. Proposed drainage pipes 

collecting surface water from road gullies are laid at least 1.2m below road surface therefore, 

minimum pond depth of 1.5m required to make pond as useful storage which has been omitted for 

the road user’s safety.  

4.9. Oversized pipes proposed for storage purpose as other options are not feasible. 

5. Existing Ditches 

5.1. Surface water runoff from A41 roundabout proposed to be discharged into existing surface water 

sewer manhole ExSW01 at agreed restricted rate. Exiting ditch runs to the north-east of proposed 

roundabout will be used for conveyance also to treat the highway runoff.  

6. Proposed Drainage Design 

6.1. Combination swales, filter drains and oversized storage pipes forms the part of overall drainage 

network.  Swale and filter drains will be provided in the landscaped area of middle of roundabout to 

treat and convey surface runoff which flows towards centre of the roundabout.  

6.2. Number of kerb outlets has been provided along inner circle of roundabout to allow surface water 

runoff flowing towards the centre of roundabout to reach swale.   
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6.3. Proposed swale is 600mm wide x 500mm deep and below this a 600mm x 600mm filter drain has 

been provided. Maximum water level during the 1 in 100 year storm + 40% CC even will be  + 70.240, 

therefore in the worst case scenario maximum water depth in swale would be 360mm below lowest 

finished road level.  

6.4. Proposed filter trench with 30% voided stone will provide additional capacity of 32cu.m approx. (90m 

long x0.6m deep x 0.6m wide), which hasn’t been considered in overall storage requirement. 

Therefore, this additional storage would be utilised if the swale overloaded during the extreme storm 

event and blockage.  

6.5. Drainage network modelled to restrict flow at 35.28 l/sec, excess water at the extreme storm event 

would be stored in oversized pipes, manholes, filter drain and swale.     

6.6. Gullies proposed to the rest of the roundabout to collect runoff from surface and conveyed into the 

piped drainage system.   

 

7. Conclusion 

7.1. Proposed A41 roundabout surface water runoff will be collected through number of road gullies, 

conveyed through drainage pipes.   

7.2. Storage has been designed to 1 in 100year storm event plus 40% climate change.   

7.3. Hydro-brake would be used to control flow at 35.28 l/sec and excess water will be stored in oversized 

pipes.  

7.4. Swale and filter drain has been provided behind the kerb at middle of the roundabout to treat and 

convey flow runs towards centre of the roundabout.  

7.5. Controlled surface water flow will be discharged into existing ditch which finally connected to existing 

manhole ExSW01.  

7.6. Surface water runoff conveyed through proposed swale and existing ditch to provide some extent of 

treatment before it discharged into watercourse which is a tributary of River Ray.    
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A. Brownfield Runoff Calculation 



Modified Rational Method  Q = 2.78 C i A
Where:  

Q = Runoff rate l/s

2.78 =

A constant coefficient which accounts for the 

difference in units for the inputs and the 

outputs of the equation.

C =  0.975 total coefficient value of Cv and Cr. 0.975

i = Average rainfall intensity (mm/h)

A = Impermeable area in hectares (ha) 0.22

Average Rainfall Intensity (mm/hr) Brownfield Runoff Rate (l/s)

Storm Duration (mins) 1 in 1 year Modified Rational Method  Q = 2.78 C i A

15 31.0 18.5

30 20.2 12.1

60 12.8 7.6

120 7.9 4.7

240 4.9 2.9

360 3.6 2.2

600 2.5 1.5

1440 1.3 0.8

Average Rainfall Intensity (mm/hr) Brownfield Runoff Rate (l/s)

Storm Duration (mins) 1 in 30 year Modified Rational Method  Q = 2.78 C i A

15 76.0 45.3

30 49.5 29.5

60 30.8 18.4

120 18.6 11.1

240 11.0 6.6

360 8.0 4.8

600 5.4 3.2

1440 2.7 1.6

Average Rainfall Intensity (mm/hr) Brownfield Runoff Rate (l/s)

Storm Duration (mins) 1 in 100 year Modified Rational Method  Q = 2.78 C i A

15 98.7 58.8

30 64.8 38.6

60 40.5 24.2

120 24.5 14.6

240 14.3 8.6

360 10.4 6.2

600 7.0 4.1

1440 3.5 2.1
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B. Quick Storage Estimate  



CALCULATIONS Company: Office: Birmingham

Sheet No: Project No:

By Date

Checked: Date

Project Title WIE11386 - Graven Hill

Calculations Title Surface Water Storage Calculation - Cacthment A41 Roundabout

LOCATION

Input:

Output:

Minimum: m
3

Maximum: m
3 Preliminary Estimate: m

3

Nick J 21.04.2021

WIE

1 of 1 WIE11386

Karthi P 21.04.2021

265.0 216

CALCULATIONS OPTIONS

In order to calculate the volume of surface water attenuation required for the Site, Windes 

Microdrainage version 2019.1, Source Control module, Quick Storage Estimate has been 

used. The input and output data for which are shown below;

As Windes Quick Storage Estimate provides a range of attenuation volumes it is considered 

that an average value of the range is suitable for preliminary design sizing.

166.0
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C. Drainage Strategy and Catchment Plan  
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