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1 INTRODUCTION 

 

1.1 Purpose of Document 

 

David Smith Associates have been commissioned on behalf of Bell Farm Christian Centre to 

carry out a Surface Water Drainage Assessment for the proposed development at Bell Farm 

Church, South Road, West Drayton.  

This provides information required for condition 7 of The Council of the London Borough of 

Hillingdon Planning Permission dated 10th December 2015, planning ref: 

4962/APP/2014/3418. 

The report is based on the following: 

David Smith Associates drawings 15/19693/03, 04, 12, 13, 21, 22 & 23. 

Southern Testing Environmental & Geotechnical, Soakaway test results dated 23/02/15 

 

1.2 Ground Conditions 

 

Southern Testing Environmental & Geotechnical investigations indicate that the soils 

beneath the site are firm to stiff, brown, silty CLAY to 2.4m depth. 

At 2.4m depth to the end of investigation at 3.0m depth, the soils are medium dense, brown-

orange, clayey, fine to coarse SAND and fine to coarse, subangular to subrounded, flint 

GRAVEL. 

Soil Infiltration rate testing was carried out which provided a soil infiltration rate of 1.91 x 10-4 

m/s in the sand and gravel at 2.4 to 3.0m depth. 

 

1.3 Development Proposals 

 

The proposed development is in three phases indicated on DSA drawings 15/19693/03, 12 

and 21. 

It is proposed to extend the existing building and provide an outdoor paved area and car 

park. 
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2 EXISTING DRAINAGE 

 

2.1 On-Site Drainage 

 

There is an existing drainage system serving the existing building on the site. This flows out 

of the site in the direction of Fir Tree Avenue to the south. 

The existing drainage system shall not be affected by the proposals, and shall continue 

operating as existing. 

 

3 DESIGN PROPOSALS 

 

3.1 Surface Water Drainage Design 

 

3.1.1 General 

 

It is proposed to discharge surface water from the proposed development areas to new 

soakaways. These will be situated to make use of the favourable soil infiltration rates at 

2.4m below ground level. 

For Phase 1 and 2, a cellular soakaway system is proposed in an area of open space at the 

north of the site. 

For Phase 3, a manhole type soakaway is proposed in the new car park. 

The soakaways have been designed to accommodate the 100 year storm event, including 

30% additional rainfall as an allowance for climate change. 

Small areas of paving on Phase 1 are proposed to run-off to grip drains around the 

perimeter, to infiltrate to the surrounding soils over time. 
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3.2 Drainage Maintenance Regime 

 

3.2.1 General 

 

The Client shall be responsible for maintaining drainage systems for the lifetime of the 

development and the existence of the impermeable areas of roofs and external paving. 

 

3.2.2 Pipe drainage systems 

 

Pre-Handover  

• Provide the client with the full handover pack. 

• Brief the occupier’s maintenance team on the layout of the drainage and access 

points. 

6 monthly , when extreme rainfall is forecast, and after significant storm events 

• Clear leaves litter and debris from all areas of the site and from visible surface 

features of the drainage system. 

• Inspect all manholes, road gullies and threshold drains. Collect and dispose of any 

silt present. Monitor the speed of silt build up and increase frequency of maintenance 

if required.  

At 5 year intervals 

• CCTV survey of entire drainage system. Removal of silt and debris as required. 

Replace or repair any areas of failure.  

It is recommended that pipework is regularly flushed through with a hosepipe of similar to 

ensure it is flowing satisfactorily. 

If blockages are noted, this may require more robust rodding, or a CCTV and jetting service. 

A CCTV survey could identify damage to pipes that would need repair. 
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3.2.3 Cellular Soakaway System 

 

Pre-Handover  

• Provide the client with the full handover pack. 

• Brief the occupier’s maintenance team on the layout of the drainage and the location 

of the cellular storage system. 

At 36 month intervals 

• CCTV survey of the inlet/outlet pipework and the access tunnels of the cellular storage 

units. 

• If silt build up is over 20% of the overall depth, the system shall be excavated and 

replaced with a like-for-like system. 

At 10 year intervals 

• Carry out a soil infiltration test in the soakaway to BRE Digest 365. 

• It is possible that the soil infiltration rate has reduced as a result of siltation. Depending 

on an expert analysis of the results, it may be necessary to consider additional or 

replacement cellular units to maintain the design capacity.  

 

3.2.4 Manhole Soakaway System 

 

Pre-Handover  

• Provide the client with the full handover pack. 

• Brief the occupier’s maintenance team on the layout of the drainage and the location 

of the manhole soakaway system. 

At 6 month inetrvals 

Carry out inspection and silt removal as Piped Drainage System in 3.2.2 

At 10 year intervals 

• Carry out a soil infiltration test in the manhole soakaway to BRE Digest 365. 

• It is possible that the soil infiltration rate has reduced as a result of siltation. Depending 

on an expert analysis of the results, it may be necessary to consider a secondary 

overflow soakaway chamber to maintain the design capacity.  
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4 CONCLUSIONS 

 

The proposals for the site increase the impermeable area and amount of surface water 

runoff that will be generated. 

 

The use of soakaway drainage systems aims to prevent any increase in surface water 

flowing off-site. This has been simulated in the 100 year storm event, including 30% 

additional rainfall as an allowance for climate change. 

 

The maintenance regimes included in the report aim to ensure that drainage systems and 

soakaways operate to their maximum capacity for the lifetime of the development. 

  



6 

5 CERTIFICATION 

 

We trust that this report is satisfactory for your present requirements.  However, should you 

require any further information or clarification, please do not hesitate to contact the 

undersigned. 

 

 

Prepared by          

 

  Richard Jones T.M.I.C.E, Eng. Tech 

 

 Date:  8th February 2016 

 

 

 David Smith Associates 

 8 Duncan Close 

 Moulton Park 

 Northampton 

 NN3 6WL 

 

 Tel: 01604-782620 

 Fax: 01604-782629 

 



 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

 

 

David Smith Associates Drawings 

 

15/19693/03 – Proposed Surface Water Drainage & External Works – Phase 1 

15/19693/04 – Proposed Drainage & External Works Construction Details– Phase 1 

15/19693/12 – Proposed Surface Water Drainage & External Works – Phase 2 

15/19693/13 – Proposed Drainage & External Works Construction Details– Phase 2 

15/19693/21A – Proposed Surface Water Drainage & External Works – Phase 3 

15/19693/22 – Proposed Drainage & External Works Construction Details 1 of 2 – Phase 3 

15/19693/23 – Proposed Drainage & External Works Construction Details 2 of 2 – Phase 3 

 

 

  











C
on

su
lti

ng
 S

tr
uc

tu
ra

l &
 C

iv
il 

E
ng

in
ee

rs

D
av

id
 S

m
ith

 A
ss

oc
ia

te
s














 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 

 

Ground Investigation 

 

Southern Testing Environmental & Geotechnical, Soakaway test results dated 23/02/15 
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PT = Equivilant Standard Penetration Test , UCS = Unconfined Compressive Strength (kN/m2) by Hand Penetrometer , HV = Hand Vane Result (kPa)

Legend
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Summary Sheet

Results of BRE Digest 365 Soakage Tests

Site : Bell Farm Church, West Drayton Job No : JN0673

Client : David Smith Associates O S Reference : TQ 070 792

Tested By : ADM  Engineer: ADM Test Date :

Hole                    

No

Test                          

No

Hole 

Depth

Soakage 

Rate for 

Each Test

Water Level                    

at Finish of Test Remarks

m litre/m
2
/min litre/m

2
/min m/sec

WS1 No 1 2.76 96.23 11.49 1.91E-4 Nearly empty pit.

   Depth to top of 

permeable soils was 

2.4m.

WS1 No 2 2.76 21.17 Nearly empty pit.

WS1 No 3 2.76 11.49 Nearly empty pit.

   Mean Value of All Calculated 11.49 1.91E-4

   Soakage Rates : litre/m
2
/min m/sec

Soakage Rate               

for Each Hole

Southern Testing: Keeble House, Stuart Way, East Grinstead, West Sussex RH19 4QA
ST Consult: Twigden Barns, Brixworth Road, Creaton, Northampton NN6 8NN



 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

 

 

Drainage Calculations 

 

Proposed Cellular Soakaway System 

Proposed Manhole (lined) Soakaway System 

All include 30% additional rainfall for climate change 

 



David Smith Associates Page 1

8 Duncan Close BELL FARM CHURCH

Moulton Park

Northampton  NN3 6WL 15/19693

Date FEB'16 Designed by RDJ

File 19693_SOAKAWAY_1... Checked by

Micro Drainage Source Control W.12.6

Summary of Results for 100 year Return Period (+30%)

©1982-2011 Micro Drainage Ltd

Half Drain Time : 86 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Volume

(m³)

Status

15 min Summer 0.490 0.490 0.8 4.2 O K
30 min Summer 0.617 0.617 0.8 5.3 O K
60 min Summer 0.684 0.684 0.8 5.8 O K
120 min Summer 0.664 0.664 0.8 5.7 O K
180 min Summer 0.621 0.621 0.8 5.3 O K
240 min Summer 0.573 0.573 0.8 4.9 O K
360 min Summer 0.481 0.481 0.8 4.1 O K
480 min Summer 0.396 0.396 0.8 3.4 O K
600 min Summer 0.319 0.319 0.8 2.7 O K
720 min Summer 0.252 0.252 0.8 2.2 O K
960 min Summer 0.148 0.148 0.8 1.3 O K
1440 min Summer 0.052 0.052 0.8 0.4 O K
2160 min Summer 0.037 0.037 0.6 0.3 O K
2880 min Summer 0.029 0.029 0.4 0.3 O K
4320 min Summer 0.021 0.021 0.3 0.2 O K
5760 min Summer 0.017 0.017 0.3 0.1 O K
7200 min Summer 0.014 0.014 0.2 0.1 O K
8640 min Summer 0.012 0.012 0.2 0.1 O K
10080 min Summer 0.011 0.011 0.2 0.1 O K

15 min Winter 0.559 0.559 0.8 4.8 O K
30 min Winter 0.707 0.707 0.8 6.0 O K
60 min Winter 0.798 0.798 0.8 6.8 O K

Storm

Event

Rain

(mm/hr)

Time-Peak

(mins)

15 min Summer 128.285 23
30 min Summer 84.226 36
60 min Summer 52.662 62
120 min Summer 31.800 96
180 min Summer 23.353 130
240 min Summer 18.644 164
360 min Summer 13.543 230
480 min Summer 10.792 294
600 min Summer 9.043 356
720 min Summer 7.823 416
960 min Summer 6.219 528
1440 min Summer 4.493 738
2160 min Summer 3.241 1100
2880 min Summer 2.568 1468
4320 min Summer 1.847 2200
5760 min Summer 1.461 2864
7200 min Summer 1.217 3560
8640 min Summer 1.048 4320
10080 min Summer 0.923 4992

15 min Winter 128.285 23
30 min Winter 84.226 36
60 min Winter 52.662 62

Richard
Rectangle
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8 Duncan Close BELL FARM CHURCH

Moulton Park

Northampton  NN3 6WL 15/19693

Date FEB'16 Designed by RDJ

File 19693_SOAKAWAY_1... Checked by

Micro Drainage Source Control W.12.6

Summary of Results for 100 year Return Period (+30%)

©1982-2011 Micro Drainage Ltd

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Volume

(m³)

Status

120 min Winter 0.779 0.779 0.8 6.7 O K
180 min Winter 0.718 0.718 0.8 6.1 O K
240 min Winter 0.646 0.646 0.8 5.5 O K
360 min Winter 0.503 0.503 0.8 4.3 O K
480 min Winter 0.372 0.372 0.8 3.2 O K
600 min Winter 0.258 0.258 0.8 2.2 O K
720 min Winter 0.164 0.164 0.8 1.4 O K
960 min Winter 0.053 0.053 0.8 0.5 O K
1440 min Winter 0.037 0.037 0.6 0.3 O K
2160 min Winter 0.027 0.027 0.4 0.2 O K
2880 min Winter 0.021 0.021 0.3 0.2 O K
4320 min Winter 0.015 0.015 0.2 0.1 O K
5760 min Winter 0.012 0.012 0.2 0.1 O K
7200 min Winter 0.010 0.010 0.2 0.1 O K
8640 min Winter 0.009 0.009 0.1 0.1 O K
10080 min Winter 0.008 0.008 0.1 0.1 O K

Storm

Event

Rain

(mm/hr)

Time-Peak

(mins)

120 min Winter 31.800 104
180 min Winter 23.353 140
240 min Winter 18.644 178
360 min Winter 13.543 248
480 min Winter 10.792 314
600 min Winter 9.043 374
720 min Winter 7.823 428
960 min Winter 6.219 508
1440 min Winter 4.493 730
2160 min Winter 3.241 1100
2880 min Winter 2.568 1428
4320 min Winter 1.847 2204
5760 min Winter 1.461 2936
7200 min Winter 1.217 3672
8640 min Winter 1.048 4304
10080 min Winter 0.923 5120
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8 Duncan Close BELL FARM CHURCH

Moulton Park

Northampton  NN3 6WL 15/19693

Date FEB'16 Designed by RDJ

File 19693_SOAKAWAY_1... Checked by

Micro Drainage Source Control W.12.6

Rainfall Details

©1982-2011 Micro Drainage Ltd

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time / Area Diagram

Total Area (ha) 0.021

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

0-4 0.007 4-8 0.007 8-12 0.007
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8 Duncan Close BELL FARM CHURCH

Moulton Park

Northampton  NN3 6WL 15/19693

Date FEB'16 Designed by RDJ

File 19693_SOAKAWAY_1... Checked by

Micro Drainage Source Control W.12.6

Model Details

©1982-2011 Micro Drainage Ltd

Storage is Online Cover Level (m) 10.000

Cellular Storage Structure

Invert Level (m) 0.000 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.60000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 9.0 9.0 1.200 9.0 23.4

Richard
Rectangle
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8 Duncan Close BELL FARM CHURCH

Moulton Park

Northampton  NN3 6WL 15/19693

Date FEB'16 Designed by RDJ

File 19693_soakawayma... Checked by

Micro Drainage Source Control W.12.6

Summary of Results for 100 year Return Period (+30%)

©1982-2011 Micro Drainage Ltd

Half Drain Time : 38 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Volume

(m³)

Status

15 min Summer 0.876 0.876 1.7 4.7 O K
30 min Summer 1.054 1.054 1.9 5.7 O K
60 min Summer 1.097 1.097 2.0 5.9 O K
120 min Summer 1.018 1.018 1.9 5.5 O K
180 min Summer 0.917 0.917 1.8 5.0 O K
240 min Summer 0.819 0.819 1.7 4.4 O K
360 min Summer 0.655 0.655 1.5 3.5 O K
480 min Summer 0.526 0.526 1.4 2.8 O K
600 min Summer 0.422 0.422 1.3 2.3 O K
720 min Summer 0.338 0.338 1.2 1.8 O K
960 min Summer 0.210 0.210 1.0 1.1 O K
1440 min Summer 0.068 0.068 0.9 0.4 O K
2160 min Summer 0.039 0.039 0.7 0.2 O K
2880 min Summer 0.031 0.031 0.5 0.2 O K
4320 min Summer 0.023 0.023 0.4 0.1 O K
5760 min Summer 0.018 0.018 0.3 0.1 O K
7200 min Summer 0.015 0.015 0.3 0.1 O K
8640 min Summer 0.013 0.013 0.2 0.1 O K
10080 min Summer 0.011 0.011 0.2 0.1 O K

15 min Winter 0.993 0.993 1.9 5.4 O K
30 min Winter 1.203 1.203 2.1 6.5 O K
60 min Winter 1.250 1.250 2.1 6.8 O K

Storm

Event

Rain

(mm/hr)

Time-Peak

(mins)

15 min Summer 128.285 21
30 min Summer 84.226 31
60 min Summer 52.662 48
120 min Summer 31.800 82
180 min Summer 23.353 116
240 min Summer 18.644 150
360 min Summer 13.543 214
480 min Summer 10.792 276
600 min Summer 9.043 336
720 min Summer 7.823 398
960 min Summer 6.219 516
1440 min Summer 4.493 742
2160 min Summer 3.241 1096
2880 min Summer 2.568 1468
4320 min Summer 1.847 2172
5760 min Summer 1.461 2904
7200 min Summer 1.217 3608
8640 min Summer 1.048 4376
10080 min Summer 0.923 5048

15 min Winter 128.285 22
30 min Winter 84.226 32
60 min Winter 52.662 52
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Summary of Results for 100 year Return Period (+30%)
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Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Volume

(m³)

Status

120 min Winter 1.124 1.124 2.0 6.1 O K
180 min Winter 0.971 0.971 1.8 5.2 O K
240 min Winter 0.831 0.831 1.7 4.5 O K
360 min Winter 0.607 0.607 1.5 3.3 O K
480 min Winter 0.441 0.441 1.3 2.4 O K
600 min Winter 0.314 0.314 1.2 1.7 O K
720 min Winter 0.214 0.214 1.1 1.2 O K
960 min Winter 0.078 0.078 0.9 0.4 O K
1440 min Winter 0.039 0.039 0.7 0.2 O K
2160 min Winter 0.028 0.028 0.5 0.2 O K
2880 min Winter 0.023 0.023 0.4 0.1 O K
4320 min Winter 0.016 0.016 0.3 0.1 O K
5760 min Winter 0.013 0.013 0.2 0.1 O K
7200 min Winter 0.011 0.011 0.2 0.1 O K
8640 min Winter 0.009 0.009 0.2 0.1 O K
10080 min Winter 0.008 0.008 0.1 0.0 O K

Storm

Event

Rain

(mm/hr)

Time-Peak

(mins)

120 min Winter 31.800 88
180 min Winter 23.353 124
240 min Winter 18.644 158
360 min Winter 13.543 224
480 min Winter 10.792 286
600 min Winter 9.043 348
720 min Winter 7.823 408
960 min Winter 6.219 516
1440 min Winter 4.493 734
2160 min Winter 3.241 1100
2880 min Winter 2.568 1460
4320 min Winter 1.847 2156
5760 min Winter 1.461 2840
7200 min Winter 1.217 3656
8640 min Winter 1.048 4400
10080 min Winter 0.923 5016



David Smith Associates Page 3

8 Duncan Close BELL FARM CHURCH

Moulton Park

Northampton  NN3 6WL 15/19693

Date FEB'16 Designed by RDJ

File 19693_soakawayma... Checked by

Micro Drainage Source Control W.12.6

Rainfall Details
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time / Area Diagram

Total Area (ha) 0.026

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

0-4 0.009 4-8 0.009 8-12 0.008
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Model Details
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Storage is Online Cover Level (m) 10.000

Lined Soakaway Structure

Infiltration Coefficient Base (m/hr) 0.60000 Ring Diameter (m) 2.10
Infiltration Coefficient Side (m/hr) 0.60000 Pit Multiplier 1.5

Safety Factor 2.0 Number Required 1
Porosity 0.30 Cap Volume Depth (m) 0.000

Invert Level (m) 0.000 Cap Infiltration Depth (m) 0.000
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