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1.0 Introduction 
 

Joy Lane Primary school is located off Joy Lane in Whitstable, Kent.  The original school 

was constructed in the 1950s and has been extended subsequently. 

 

The site is overall has significant green areas, principally the playing field to the rear of the 

main school buildings as can be seen in the aerial view below. There are two hard standing 

playgrounds and several parking areas. 

 

The site slopes gently from south to north.  The playing field area is 2-3m above the main 

school buildings with an embankment along its perimeter.  There also several small 

retaining walls and ramps across the site to manage changes in level. 

 

 
Aerial View of School 

 

 

2.0 Existing Ground Conditions 

 

A review of the British Geological Survey (BGS) data indicates that the site is underlain by 

the London Clay Formation Ground investigations.  This has been confirmed by site 

investigation and the area has a low permeability making SUDS measures such as soakaways 

ineffective. 
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3.0 Planning Permission 

 

Planning permission has been granted under application no. CA/15/2596 with the following 

condition for surface water disposal:- 

 

Development shall not commence until a detailed sustainable surface water drainage scheme for 

the site has been submitted to and approved in writing by the County Planning Authority.  The 

detailed drainage scheme shall demonstrate that the surface water generated by this proposal (for 

all rainfall durations up to and including the climate change adjusted critical 100yr storm) can be 

accommodated and disposed of without increase to the on-site and off-site flood risk.  The detailed 

drainage scheme shall be based on the submitted drainage strategy and discharge rates to the 

public surface water sewer being agreed with Southern Water. 

 

4.0 Disposal Strategy 
 

The existing surface water run-off discharges into a Southern Water sewer than runs in a 

northerly direction to the east of the main school building. 

 

The site currently has three impermeable catchment areas that connect via separate pipes 

to this public sewer. 

 

There are no changes proposed to the existing buildings and these have been excluded 

from the assessment. 

 

The three current impermeable catchment areas are:- 

 

 Area A - Northern car park 

 Area B  - Eastern parking 

 Area C - Access road to north east corner 

 

These areas total 3963m2. 

 

The proposed development includes additional impermeable areas for the additional 

classroom, adjacent hardstanding and additional car park provision, which will increase the 

overall impermeable area of the site therefore increasing overall runoff. 

 

As previously stated the ground conditions are not suitable for soakaways and other SUDS 

measures and there no watercourses in the area. 

 

The development will change impermeable areas as follows:- 

 

 Area A – additional parking to northern boundary 

 Area B – additional parking to eastern boundary 

 Area C – no change 

 

The development will also add the following impermeable area:- 

 

 Area D – additional classroom, MUGA and hardsurfacing 

 

The strategy is to attenuate the total flow from Areas A, B, C and D such that the post-

development outflow to the surface water sewer is limited to the outflow from the 15 min, 

1 in 30 year storm event for the existing impermeable area of 3963m2. 
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A 15min 30 year storm has been chosen as the catchment is small and the 15min duration 

is the critical storm event for the attenuation tank design. 

 

The post-development flows for each impermeable area will be calculated for a 15 min, 1 in 

100 year storm event including a 20% increase for climate change. 

 

Flows from Areas B and C will be discharged to the public sewer without attenuation, and 

these flows will be deducted from the allowable outflow available when discharging areas A 

and D. 

 

Sufficient attenuation, under the northern car park, will then be provided to attenuate all 

flows from Areas A and D whilst maintaining the overall flow to the public sewer to the 

current discharge rate so there is no increase to the risk of on-site and off-site flooding. 

 

Appendix A includes a drainage area plan. 

 

 

5.0 Calculations 

 

Appendix B includes outputs from the calculations. 

 

The present outflow from the impermeable area on the site for a 1 in 30 storm event has 

been calculated for the critical 15min storm duration for a small catchment, and gives a 

maximum outflow of 88 l/s. 

 

The run-off from the four areas has also been calculated for the 1 in 100 year storm event 

plus a 20% increase for climate change for up to 15 min storm durations. 

 

Areas B and C have a total maximum outflow of 68 l/s for the 1 in 100 year event, which 

means that the outflow from areas A and D will be attenuated to 88 – 68 = 20 l/s. 

 

For the 15min, 1 in 100 year storm event plus 20% for climate change the flow from Areas 

A and D is 171 l/s, i.e. an attenuated flow rate of 151 l/s for the 15minute storm, giving a 

required storage volume of 137m3. 

 

 

6.0 Outputs 

 

The attenuation tank will be constructed from pre-formed cellular storage blocks, wrapped 

and sealed in an impermeable membrane. 

 

The tank will be 17m long by 16.5m wide, 0.8m deep, giving a net volume of 224m3, 

however due to topography and layout of the site, the full depth is not available for storage.  

The storage depth is restricted to 0.6m, giving a net volume of 168m3, i.e. the required 

volume plus 20% freeboard. 

 

The outflow from the tank to the public sewer will be controlled a 150mm dia outlet pipe 

to limit the flow to the required 20 l/s to the existing drainage system. 
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Appendix A 
 

Drawings 
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Appendix B 
 

Calculations 

 

 

 



Existing

Design Rainfall

0.39 Ref: Wallingford Procedure Vol 3 Map M5-60: M5-2day)

3963

20 Ref: BRE 365 

Duration (min) Z1 M5 Rainfall (mm)

LB (mm)

Rainfall above 

LB (mm)
M1 M10 M20 M30 M50 M100

5 0.37 7.4 5 2.4 0.596 1.262 1.48 1.618 1.776 2.078

10 0.52 10.4 10 0.4 0.614 1.228 1.422 1.532 1.67 1.942

15 0.63 12.6 10 2.6 0.636 1.272 1.488 1.598 1.78 2.118

30 0.8 16 15 1 0.64 1.24 1.45 1.58 1.73 2.03

60 1 20 20 0 0.64 1.24 1.45 1.58 1.73 2.03

120 1.21 24.2 20 4.2 0.724 1.24 1.408 1.538 1.688 1.946

240 1.46 29.2 25 4.2 0.744 1.156 1.356 1.486 1.636 1.842

360 1.62 32.4 30 2.4 0.728 1.148 1.324 1.43 1.556 1.778
600 1.82 36.4 30 6.4 0.808 1.028 1.164 1.23 1.316 1.458

1440 2.28 45.6 40 5.6 0.812 1.078 1.156 1.22 1.304 1.442

Z2 Rainfall (mm) Inflow (m3) Duration (s) Flow Rate (l/s)

M30-5 1.618 11.9732 47.45455693 300 158.1818564

M30-10 1.532 15.9328 63.14802765 600 105.2467128

M30-15 1.598 20.1348 79.80222605 900 88.66914006

M30-30 1.58 25.28 100.1947014 1800 55.66372302

M30-60 1.58 31.6 125.2433768 3600 34.78982689

30 Year Design Storms

Z2 Growth Factor

Rainfall Ration, r

Existing Hard Standing (m2)

M5-60 Rainfall (mm)



Area A

Design Rainfall

0.39 Ref: Wallingford Procedure Vol 3 Map M5-60: M5-2day)

1856

20 Ref: BRE 365 

Duration (min) Z1 M5 Rainfall (mm)

LB (mm) Rainfall above LB (mm)M1 M10 M20 M30 M50 M100

5 0.37 7.4 5 2.4 0.596 1.262 1.48 1.618 1.776 2.078

10 0.52 10.4 10 0.4 0.614 1.228 1.422 1.532 1.67 1.942

15 0.63 12.6 10 2.6 0.636 1.272 1.488 1.598 1.78 2.118

30 0.8 16 15 1 0.64 1.24 1.45 1.58 1.73 2.03

60 1 20 20 0 0.64 1.24 1.45 1.58 1.73 2.03

120 1.21 24.2 20 4.2 0.724 1.24 1.408 1.538 1.688 1.946

240 1.46 29.2 25 4.2 0.744 1.156 1.356 1.486 1.636 1.842

360 1.62 32.4 30 2.4 0.728 1.148 1.324 1.43 1.556 1.778
600 1.82 36.4 30 6.4 0.808 1.028 1.164 1.23 1.316 1.458

1440 2.28 45.6 40 5.6 0.812 1.078 1.156 1.22 1.304 1.442

Storm Event Z2 Rainfall (mm) Inflow (m3) Duration (s) Flow Rate (l/s)

M100-5 2.078 15.3772 28.54451183 300 95.14837278

M100-10 1.942 20.1968 37.49107748 600 62.48512913

M100-15 2.118 26.6868 49.5383866 900 55.04265178

M100-30 1.03 16.48 30.59162624 1800 16.99534791

M100-60 1.03 20.6 38.2395328 3600 10.62209244

Z2 Growth Factor

Rainfall Ration, r

Existing Hard Standing (m2)

M5-60 Rainfall (mm)

100 Year Design Storms



Area B

Design Rainfall

0.39 Ref: Wallingford Procedure Vol 3 Map M5-60: M5-2day)

1221

20 Ref: BRE 365 

Duration (min) Z1 M5 Rainfall (mm)

LB (mm) Rainfall above LB (mm)M1 M10 M20 M30 M50 M100

5 0.37 7.4 5 2.4 0.596 1.262 1.48 1.618 1.776 2.078

10 0.52 10.4 10 0.4 0.614 1.228 1.422 1.532 1.67 1.942

15 0.63 12.6 10 2.6 0.636 1.272 1.488 1.598 1.78 2.118

30 0.8 16 15 1 0.64 1.24 1.45 1.58 1.73 2.03

60 1 20 20 0 0.64 1.24 1.45 1.58 1.73 2.03

120 1.21 24.2 20 4.2 0.724 1.24 1.408 1.538 1.688 1.946

240 1.46 29.2 25 4.2 0.744 1.156 1.356 1.486 1.636 1.842

360 1.62 32.4 30 2.4 0.728 1.148 1.324 1.43 1.556 1.778
600 1.82 36.4 30 6.4 0.808 1.028 1.164 1.23 1.316 1.458

1440 2.28 45.6 40 5.6 0.812 1.078 1.044 1.22 1.304 1.442

Storm Event Z2 Rainfall (mm) Inflow (m3) Duration (s) Flow Rate (l/s)

M100-5 2.078 15.3772 18.77705279 300 62.59017596

M100-10 1.942 20.1968 24.66225189 600 41.10375315

M100-15 2.118 26.6868 32.58717142 900 36.20796824

M100-30 1.03 16.48 20.12367856 1800 11.17982142

M100-60 1.03 20.6 25.1545982 3600 6.987388389

Z2 Growth Factor

Rainfall Ration, r

Existing Hard Standing (m2)

M5-60 Rainfall (mm)

100 Year Design Storms



Area C

Design Rainfall

0.39 Ref: Wallingford Procedure Vol 3 Map M5-60: M5-2day)

688

20 Ref: BRE 365 

Duration (min) Z1 M5 Rainfall (mm)

LB (mm) Rainfall above LB (mm)M1 M10 M20 M30 M50 M100

5 0.37 7.4 5 2.4 0.596 1.262 1.48 1.618 1.776 2.078

10 0.52 10.4 10 0.4 0.614 1.228 1.422 1.532 1.67 1.942

15 0.63 12.6 10 2.6 0.636 1.272 1.488 1.598 1.78 2.118

30 0.8 16 15 1 0.64 1.24 1.45 1.58 1.73 2.03

60 1 20 20 0 0.64 1.24 1.45 1.58 1.73 2.03

120 1.21 24.2 20 4.2 0.724 1.24 1.408 1.538 1.688 1.946

240 1.46 29.2 25 4.2 0.744 1.156 1.356 1.486 1.636 1.842

360 1.62 32.4 30 2.4 0.728 1.148 1.324 1.43 1.556 1.778
600 1.82 36.4 30 6.4 0.808 1.028 1.164 1.23 1.316 1.458

1440 2.28 45.6 40 5.6 0.812 1.078 1.156 1.22 1.304 1.442

Storm Event Z2 Rainfall (mm) Inflow (m3) Duration (s) Flow Rate (l/s)

M100-5 2.078 15.3772 10.58103594 300 35.27011981

M100-10 1.942 20.1968 13.89739788 600 23.16232981

M100-15 2.118 26.6868 18.36316039 900 20.403512

M100-30 1.03 16.48 11.33987152 1800 6.299928622

M100-60 1.03 20.6 14.1748394 3600 3.937455389

Z2 Growth Factor

Rainfall Ration, r

Existing Hard Standing (m2)

M5-60 Rainfall (mm)

100 Year Design Storms



Area D

Design Rainfall

0.39 Ref: Wallingford Procedure Vol 3 Map M5-60: M5-2day)

2976

20 Ref: BRE 365 

Duration (min) Z1 M5 Rainfall (mm)

LB (mm) Rainfall above LB (mm)M1 M10 M20 M30 M50 M100

5 0.37 7.4 5 2.4 0.596 1.262 1.48 1.618 1.776 2.078

10 0.52 10.4 10 0.4 0.614 1.228 1.422 1.532 1.67 1.942

15 0.63 12.6 10 2.6 0.636 1.272 1.488 1.598 1.78 2.118

30 0.8 16 15 1 0.64 1.24 1.45 1.58 1.73 2.03

60 1 20 20 0 0.64 1.24 1.45 1.58 1.73 2.03

120 1.21 24.2 20 4.2 0.724 1.24 1.408 1.538 1.688 1.946

240 1.46 29.2 25 4.2 0.744 1.156 1.356 1.486 1.636 1.842

360 1.62 32.4 30 2.4 0.728 1.148 1.324 1.43 1.556 1.778
600 1.82 36.4 30 6.4 0.808 1.028 1.164 1.23 1.316 1.458

1440 2.28 45.6 40 5.6 0.812 1.078 1.156 1.22 1.304 1.442

Storm Event Z2 Rainfall (mm) Inflow (m3) Duration (s) Flow Rate (l/s)

M100-5 2.078 15.3772 45.76346983 300 152.5448994

M100-10 1.942 20.1968 60.10688861 600 100.1781477

M100-15 2.118 26.6868 79.42151801 900 88.24613112

M100-30 1.03 16.48 49.0454688 1800 27.24748267

M100-60 1.03 20.6 61.306836 3600 17.02967667

Z2 Growth Factor

Rainfall Ration, r

Existing Hard Standing (m2)

M5-60 Rainfall (mm)

100 Year Design Storms



Tank_Design

Area A Area B Area C Area D

M100-5 300 95.1 62.6 35.3 152.5 117.4 -29.4 326.7 98.0

M100-10 600 62.5 41.1 23.2 100.2 77.1 10.9 184.3 110.6

M100-15 900 55.0 36.2 20.4 88.2 67.9 20.1 151.9 136.7

M100-30 1800 17.0 11.2 6.3 27.2 21.0 67.0 -13.9 -25.1

M100-60 3600 10.6 7.0 3.9 17.0 13.1 74.9 -41.7 -150.1

Max Vol (m3) 136.7

% Void Ratio 95

Rectangular Tank

Depth (m) 0.6

Length (m) 17.5

Width (m) 14

Crate Sizes 1.0x0.5x0.4

100 Year Design Storms + 20%

Storm Event Duration (s)

Flow Rate (l/s) (excl 20%)
Tank Volume 

(m3)

Unattenuated 

flows(B+C) + 20%

Attenuated flow (A+D) 

+ 20% less Remaining 

outflow

Remaining outfall 

flow (88 l/s less 

unattenuated flows)




