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Project number: 
9279 

Project Title:  45-46 Chesham Road, Bovingdon 
Report Title:   Below Ground Drainage Report 

Appendix A: Proposed Below Ground Drainage Plan 
  



TITLE

   

CHESHAM ROAD

48

47

44
43

P1P2P2P3P3P4P4

P8VVP5

P5 P5 P6 P6 P7 P7 P8 P8

Vision splay 2.4x43m Vision splay 2.4x43m

Plot 1Plot 2Plot 3Plot 4

Plot 5 Plot 6 Plot 7 Plot 8

0m 2m 4m 6m 8m 10m 15m 20m

9279 - 45-46 Chesham Road, Bovingdon

SK-001-RevC - Below Ground Drainage Scheme

10/03/21

DdA

RRFOR INFORMATION

Key & Notes

Proposed building outlines

Site boundary

Note: Existing layout based on Boast Architects' drg 2600_SK007_Rev D Proposed
Site Plan, December 2020

Total site footprint to be drained: appr. 2000m2

Proposed permeable (soft landscaping): appr. 553m2

Proposed impermeable (buildings, paving and roads): appr. 1447m2

Linear slot drain

Proposed below ground SW storage crates,
single-stacked (0.35m deep). Min 91m3 total
attenuation volume to be provided.

New SW inspection chamber / manhole

100mm SW pipe, with flow direction, min fall 1:80 U.N.O. 

RWP locations by others

Finish levels by others. Minimum recommended:
1:40 fall for tarmac
1:80 fall paved surfaces

Existing Thames Water
Trunk Foul Water Sewer
TW Ref 150

Site Plan

Chesham Road

Existing Thames Water manhole
TW Ref 1701
CL 159.08 
IL 157.41 
Depth 1.67m

New FW inspection chamber / manhole

100mm SW pipe, with flow direction, min fall 1:40 U.N.O. 

100mm Combined pipe, with flow direction, min fall 1:80 U.N.O.

8.
5 

m

0m 2m 4m 6m 8m 10m 15m 20m

Inspection Chamber Schedule (typical)

Type 2 Precast concrete chambers (depth < 1.5m):
min 1050mm internal diamater,
approx. 1210mm external diameter

Type 3  Polypropylene chambers (depth < 1.5m):
min 460mm internal diameter,
approx, 480mm external diameter

IC Type 2

IC Type 3

IC Type 3 IC Type 3

IC Type 3

IC Type 2
with fitted
Hydrobrake to
limit flows to 2L/s

IC Type 2

One way flow control valve
to prevent combined flows
entering surface  water
system

30
0⌀

 1
:2

25
30

0⌀
 1

:2
25

Silt trap

IC Type 3

IC Type 3
IC Type 3

IC Type 3
IC Type 3

300⌀ 1:150

150⌀ 1:80

IC Type 3 IC Type 3

Silt trapSilt trap

IC Type 2IC Type 2

Silt trap

IC Type 2

IC Type 3

6.0 m

1.0 m

6.0 m 6.0 m

1.0 m

6.0 m

6.0 m

2.
0 

m
2.

0 
m

6.0 m

2.
0 

m

0.5 m

2.
0 

m

Attenuation tank 6.0mx4.5m
(SDS Geolight 400 or similar approved);
0.375m height of unit;
to provide min 9.3m3 storage

Attenuation tank 6.0mx4.5m
(SDS Geolight 400 or similar approved);
0.375m height of unit;
to provide min 9.3m3 storage

Silt trapSilt trap

Attenuation tank 13.0mx8.5m
(SDS Geolight 400 or similar approved);
0.375m height of unit;
Approx CL 158.40
to provide min 36.3m3 storage
with min 350mm cover in car park,
to include 150mm RC slab over

150mm perforated
distributor pipe in
compacted fill
trench. 150mm perforated

distributor pipe in
compacted fill
trench.

225mm perforated
distributor pipe in
compacted fill
trench.

225mm perforated
distributor pipe in
compacted fill
trench.

vent pipe

vent pipe

vent pipe

vent pipe

IC Type 2

IC Type 3

IC Type 2

IC Type 2

30
0⌀

 1
:2

25

300⌀ 1:225

fall

IC Type 2 150⌀ 1:80

15
0⌀

 1
:8

0
15

0⌀
 1

:1
50

14
.0

 m

15
0⌀

 1
:1

50

Rodding eyeIC Type 3

IC Type 3

Rodding eye IC Type 3

IC Type 3

15
0⌀

 1
:1

50

15
0⌀

 1
:1

50
slot drains for road runoff

slot drains at thresholds
slot drains at thresholds

fall

fall fall

Silt trap Silt trap

fall fall

Localised high point on
site boundary to prevent
Overland Flows from
Chesham Road

fall

fall

Attenuation tank 13.0mx8.5m
(SDS Geolight 400 or similar approved);
0.375m height of unit;
Approx CL 158.40
to provide min 36.3m3 storage
with min 350mm cover in car park,
to include 150mm RC slab over

Note:  maintain central
corridor for services

fall

CHESHAM

No. 
45No. 

46

S12

S2

S6

150⌀ 1:150
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Project number: 
9279 

Project Title:  45-46 Chesham Road, Bovingdon 
Report Title:   Below Ground Drainage Report 

Appendix B: Surface Water Drainage Calculations 
 



PROJECT TITLE: PROJECT NO.

ELEMENT: ENGINEER: DATE: Purple Patch

14 Rosebery Avenue

CHECKED: SHEET NO. Holborn

London EC1R 4TD

KEY:

1 Site characteristics X INPUT

 X  DROP-DOWN INPUT

Size of catchment area (total site) Acatch = m2
= 0.20 ha X CALC

Percentage of area that is impermeable p = 72 % (proportion collected in system) X OUTPUT

X REFERENCE

Standard percentage runoff (depends on SOIL) SPR = 0.1

Average annual rainfall SAAR = 733 mm

5-year return period rainfall of 60 minutes duration M5-60 = 20 mm 3 Soil infiltration  (zero infiltration system)

Ratio 60 min to 2 day rainfall of 5 year return period r = 0.40

Routing coefficient cr = 1.3 Infiltation dims Percentage of area that is permeable 0 % A_eff 0 m2

Runoff coefficent cv = 1 Use as storage? N 

Assumed infiltration rate 1 i m/s % highest L/s

Increase of rainfall intensity due to Climate Change pclimate = 30 % Assumed infiltration rate 2 i m/s % mean L/s

Return period 1 = 2 years Assumed infiltration rate 3 i m/s % lowest L/s

Return period 2 (no flooding) = 30 years Applied Factor of Safety (F.o.S.) against failure [Table 25.2 of CIRIA SuDS Manual 2015] 3.00

Return period 3 (no flooding on neighbouring sites) = 100 years

Select return period: = 100 

4 Discharge rate for modelling

2 Greenfield runoff rates Selected:  l/s

2.1 Scaled Greenfield runoff rate, QBARcatch Institute of Hydrology Report 124= Acatch x QBARrural / AREA 1 Discharge to sewer - lowest 1.00 L/s

= L/s = m3/s > 2 Discharge to sewer - mean 2.00 L/s <
3 Discharge to sewer - highest 4.00 L/s

2.2 Growth rates and Scaled greenfield runoff [Flood Studies Supplementary Reports (FSSR) 2 & 14 (Institute of Hydrology)]

Period FSR growth rate Scaled Greenfield runoff rates

year(s) L/s m3/s

1 5 Infiltration + discharge rate for modelling

10 Selected:  l/s

30 Case Description Value

100 1 Greenfield (total site area) L/s

100 + % CC > 2 Permeability 0x10^-4 m/s L/s

1000 + % CC > 3 Permeability 0x10^-4 m/s L/s

> 4 Permeability 0x10^-4 m/s L/s

6 The Wallingford Procedure

3.1 Duration, D Growth factor Z1 M5-D Growth factor Z2 M100-D M100-D +30% i_max Peak flow Runoff volume Allowable dischargeAttenuation volume

min mm mm mm mm/hr m3/s m3 m3 m3

critical duration

3.2 Gross storage requirement = m3

7 Storage sizing

Pipe, soakaway and manhole storage available (optional) = = 4.3 m3

Factor to account for future silting up (of  below ground attenuation crates, swales, infiltration or detention basins) = 1.00

Factor for discharge-head relationship = 1.25 % conservatively applied to both infiltration and to sewer discharge

3.3 Attenuation storage required = m3

3.3 Attenuation storage in permeable paving = 0 m2
x 0.00 m depth x 0.3 void ratio = m3

Conclusion

- The storm event producing the greatest attenuation volume for the 1 in 100 year storm +30% climate change has been calculated, using the Wallingford procedure

- The Greenfield Run-off rates have been calculated for the whole site

-

- The req. attenuation value is : 92 m^3

5

10

0.11

2.20

31.8

35.4

44.0 1.81 0.0172.8

36.7

44.9

57.1

68.8

75.9

76.7

72.3

53.9

20.2

16.2

20.0 52.8

73.2

31.42.01

1.97

1.94

1.9

0.6 25.61.84

1.91

1.95

2

2.03

1.2

1.8

3.6

7.2

14.4

28.8

43.2

72.0

1.6E-02

42.1

52.8

18.3 9.5E-03

0.38

0.53

0.64

0.81

1.00

1.20

1.43

7.6

10.6

12.8

2.00

2.00

2.00

157.9

129.8

84.2

0.04

14.0

3.55E-05

15

30

60

2000

8.2E-02

6.7E-02

4.4E-02

2.7E-02

1.47E-04

25.0

32.4

40.6

1.1E-01

0.85

2.3

3.19

4.1

218.218.2

26.3

32.4

10.7 3.78E-040.38

9279

Surface water SuDS calculations - 1 
in 100 year storm

DdA 03-Mar-21

RR SW 1

 45-46 Chesham Road, Bovingden

0.15

2.00

0.00E+00

2.00

0.00E+00

26.2

37.9

46.7

60.7

76.0

90.3

105.5

115.5

125.9

120

2.2E-03 149.11440

77

7.0E-03

4.5E-03

48.2

56.3

80.2

87.4

13.4

8.7

24.0

28.6

79.6

61.7

67.3

1.59

1.77600

103.5

% x1.1 general practice where siltation is likely

240

360

4.3

0.0

0.0

0.00.00E+00

0

91.5

62.7

[fr
o

m
 U

K
S

u
D

S
 R

e
p

o
rt

]

3.01E-05

5.85E-05

8.16E-05

1.13E-04

0.03

0.06

0.08

0.11

1.65
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Project number: 
9279 

Project Title:  45-46 Chesham Road, Bovingdon 
Report Title:   Below Ground Drainage Report 

Appendix C: Foul Water Drainage Calculations 
 
  



PROJECT TITLE: PROJECT NO. Pheonix Yard

69 Kings Cross Road

ELEMENT: ENGINEER: DATE: London

WC1X 9LN

CHECKED: SHEET NO. tel: +44 (020) 7239 4950

 

1 Appliance list

Appl .1 DU Appl. 2 DU Appl. 3 DU Appl. 4 DU Appl. 5 DU Appl. 6 DU total DU K (DU x K)

1 1.8 0.3 0.5

2 1.8 0.3 1.3 0.5

3 1.8 0.3 0.4 0.5

3 1.3 0.2 1.2 0.5

3 1.3 0.5

2 Proposed accomodation schedule

n n.DU K n.K.DU

1 Guest WC 2 2 0 2 0.5

2 Bathroom 2 2 2 2 0.5

3 Ensuite 2 2 3 3 0.5

3 Kichen 2 2 2 2 0.5

3 Utility 0 0 1 1 0.5

3 Wastewater flowrate

K_eff = weighted proportionally according to sum of DU at each frequency factor

1.4) SDU = 86

Qww = l/s

Conclusion
- Drainage units for different applicances are listed according to BS EN 12056-2:2000.

- DU per room is calculated

- Nuber of rooms of each type are calculated

- Effective frequency factor is calculated

- From this the wastewater flowrate is calculated as 4.79l/s

2 2.6 1.3

0.52

4.79

Plot 1+2

6.3

13.6

12.5

10.8

12.6

27.2

25

21.6

6

8

10

8

Plot 3+4 Plot 5+6 Plot 7+8

2.1

3.4

2.5

2.7

1.3

1.05

1.7

1.25

1.35

0.65

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

Ensuite

Kichen

Utility

9191

Foul Water - Proposed DdA 03-Mar-21

FW 1

WC, 7.5L cistern

WC, 7.5L cistern

- - -

- - -

- - -

- - -

- - -

- - -

- - -

430-432 Uxbridge Road

- - -

- - -

Wash basin

Wash basin

Wash basin

Dishwasher (household)

- - -

- - -

- - -

- - -

- - -

Bath

Shower (no plug)

Washing machine 12kg

- - -

WC, 7.5L cistern

Kitchen sink

Kitchen sink

- - -

Guest WC

Bathroom


