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B Calcs for Start page no./Revision
T A Surface Water Drainage - 1in 30 Yr 1
wawjuatiiason.co.ih Calcs by Calcs date Checked by Checked date Approved by Approved date
KS 07/04/2017
DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00
Design rainfall intensity
Location of catchment area Bournemouth
Storm duration D =§ min
Return period Period = 30 yr
Ratio 60 min to 2 day rainfall of 5 yr return period r=0.350
5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm
Increase of rainfall intensity due to global warming pcimate =0 %
Factor 21 (Wallingford procedure) 21=0.36

Rainfall for 5min storm with § year return period
Factor Z2 (Wallingford procedure)

Rainfall for 5min storm with 30 year return period
Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

M5_5min; = Z1 x M5_60min = 6.8 mm
Z2=1.45

M30_5min = Z2 x M5_5min; = 9.8 mm
lmax = M30_5min / D = 117.8 mm/hr

Acatch = 4820 m?
p=100%
Qmax = Acatch X P X Imax = 157.8 /s
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DESIGN RAINFALL

In accordance with the Wallingford Procedure

Design rainfall intensity
Location of catchment area
Storm duration

Return period

Bournemouth
D =10 min
Period = 30 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r=0.350
5-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate = 0 %

Factor Z1 (Wallingford procedure)

Z1=0.51

Rainfall for 10min storm with 5 year return period  M5_10min; = Z1 x M5_60min = 9.6 mm

Factor Z2 (Wallingford procedure)

22 =1.49

Rainfall for 10min storm with 30 year return period M30_10min = Z2 x M5_10min; = 14.3 mm

Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

Imax = M30_10min / D = 85.8 mm/hr

Acatch = 4820 m?
p=100%
Qmax = Acateh X P X Imax = 114.9 /s

Tedds caiculation version 2.0.00
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DESIGN RAINFALL

In accordance with the Wallingford Procedure

Design rainfall intensity
Location of catchment area
Storm duration

Return period

Bournemouth
D =15 min
Period = 30 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.350

S-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate = 0 %

Factor Z1 (Wallingford procedure)
Rainfall for 15min storm with 5 year return period  M5_15mini = Z1 x M5_60min = 11.7 mm
Factor Z2 (Wallingford procedure)
Rainfall for 15min storm with 30 year return period M30_15min = Z2 x M5_15mini = 17.6 mm

Design rainfall intensity

Maximum surface water runoff

Catchment area

Percentage of area that is impermeable

Maximum surface water runoff

Z1=0.62

Z2=1.50

Imax = M30_15min / D = 70.4 mm/hr

Acatch = 4820 m?
p=100%
Qmax = Acatch X P X Imax = 94.3 I/s

Tedds calculation version 2.0.00
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DESIGN RAINFALL

In accordance with the Wallingford Procedure

Design rainfall intensity
Location of catchment area
Storm duration

Return period

Bournemouth
D = 30 min
Period = 30 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r =0.350
S-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate = 0 %

Factor Z1 (Wallingford procedure) Z1=0.79
Rainfall for 30min storm with 5 year return period  M5_30min; = Z1 x M5_60min = 14.9 mm
Factor Z2 (Wallingford procedure) Z2 =1.53

Rainfall for 30min storm with 30 year return period M30_30min = Z2 x M5_30min; = 22,8 mm

Design rainfall intensity

Imax = M30_30min / D = 45.6 mm/hr

Maximum surface water runoff

Catchment area

Acatch = 4820 m?

Percentage of area that is impermeable p =100 %

Maximum surface water runoff

Qmax = Acatch X px Imax = 61.1 l/s

" Tedds calculation version 2.0.00
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DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00
Design rainfall intensity
Location of catchment area Bournemouth
Storm duration D=1hr
Return period Period = 30 yr
Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.350
5-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate =0 %
Factor Z1 (Wallingford procedure) Z1=1.00
Rainfall for 1hr storm with 5 year return period M5_1hri = Z1 x M5_60min = 19.0 mm
Factor Z2 (Wallingford procedure) Z2=154

Rainfall for 1hr storm with 30 year return period
Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

M30_1hr = 22 x M5_1hri = 29.3 mm
Imax = M30_1hr / D = 29.3 mm/hr

Acatch = 4820 m?
p =100 %
Qmeax = Acateh X P X Imax = 39.2 I/s
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DESIGN RAINFALL

In accordance with the Wallingford Procedure

Design rainfall intensity

Location of catchment area Bournemouth
Storm duration D=2hr
Return period Period = 30 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.350
5-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate = 0 %

Factor Z1 (Wallingford procedure) Z1=1.22

Rainfall for 2hr storm with 5 year return period M5_2hri = Z1 x M5_60min = 23.2 mm
Factor 22 (Wallingford procedure) Z2=1.54

Rainfall for 2hr storm with 30 year return period M30_2hr =72 x M5_2hri = 35.7 mm
Design rainfall intensity lmax = M30_2hr / D = 17.9 mm/hr
Maximum surface water runoff

Catchment area Acatch = 4820 m?

Percentage of area that is impermeable p =100 %

Maximum surface water runoff Qmax = Acatch X P X Imax = 23.9 I/s

Tedds calculation version 2.0.00
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DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00
Design rainfall intensity
Location of catchment area Bournemouth
Storm duration D=4hr
Return period Period = 30 yr
Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.350
5-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate = 0 %
Factor 21 (Wallingford procedure) Z1=1.50

Rainfall for 4hr storm with 5 year return period
Factor Z2 {(Wallingford procedure)

Rainfall for 4hr storm with 30 year return period
Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

M5_4hr, = Z1 x M5_60min = 28.4 mm
72=1.52

M30_4hr = Z2 x M5_4hr; = 43.2 mm
Imax = M30_4hr / D = 10.8 mm/hr

Acach = 4820 m?
p=100%
Qmax = Acatch X p x lmax=14.5 I/s
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DESIGN RAINFALL

in accordance with the Wallingford Procedure

Design rainfall intensity

Location of catchment area

Storm duration

Return period

Ratio 60 min to 2 day rainfall of 5 yr return period
5-year return period rainfall of 60 minutes duration
Increase of rainfall intensity due to global warming
Factor Z1 (Wallingford procedure)

Rainfall for 6hr storm with 5 year return period
Factor Z2 (Wallingford procedure)

Rainfall for 6hr storm with 30 year return period
Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

Bournemouth

D=6hr

Period = 30 yr

r=0.350

M5_60min = 19.0 mm

Peimate = 0 %

Z1=1.69

M5_6hri = Z1 x M5_60min = 32.1 mm
Z2 =1.50

M30_6hr = Z2 x M5_6hr; = 48.3 mm
Imax = M30_6hr / D = 8.0 mm/hr

Acatch = 4820 m?
p=100%
Qmax = Acateh X P X Imax = 10.8 l/s

Tedds calculation version 2.0.00
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DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00
Design rainfall intensity
Location of catchment area Bournemouth
Storm duration D=10hr
Return period Period = 30 yr
Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.350

5-year return period rainfall of 60 minutes duration
Increase of rainfall intensity due to global warming
Factor Z1 (Wallingford procedure)

Rainfall for 10hr storm with 5 year return period
Factor Z2 (Wallingford procedure)

Rainfall for 10hr storm with 30 year return period
Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

M5_60min = 19.0 mm

Poimate = 0 %

Z21=1.95

M5_10hri = Z1 x M5_60min = 37.0 mm
Z2 =1.48

M30_10hr = 22 x M5_10hr, = §4.8 mm
Imax = M30_10hr / D = 5.5 mm/hr

Acatch = 4820 m?
p =100 %
Qmax = Acateh X P X lmax = 7.3 l/s
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DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00
Design rainfall intensity
Location of catchment area Bournemouth
Storm duration D=24hr
Return period Period = 30 yr
Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.350
5-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate = 0 %
Factor Z1 (Wallingford procedure) Z21=248
Rainfall for 24hr storm with 5 year return period M5_24hr = 21 x M5_60min = 47.1 mm
Factor Z2 (Wallingford procedure) Z2=1.43

Rainfall for 24hr storm with 30 year return period
Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

M30_24hr = Z2 x M5_24hr = 67.5 mm
Imax = M30_24hr / D = 2.8 mm/hr

Acatch = 4820 m?
p=100%
Qmax = Acateh X P X Imax = 3.8 l/s
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DESIGN RAINFALL

In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00

Design rainfall intensity

Location of catchment area Bournemouth
Storm duration D =5 min
Return period Period =100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.350
5-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate = 0 %

Factor Z1 (Wallingford procedure) 21=0.36

Rainfall for 5min storm with 5 year return period M5_5min; = Z1 x M5_60min = 6.8 mm
Factor Z2 (Wallingford procedure) Z2=1.83

Rainfall for 5min storm with 100 year return period M100_5min = Z2 x M5_5min; = 12.4 mm
Design rainfall intensity Imax = M100_5min / D = 149.0 mm/hr
Maximum surface water runoff

Catchment area Acatch = 4820 m?

Percentage of area that is impermeable p=100%

Maximum surface water runoff Qmex = Acateh X P x Imax = 199.5 /s
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DESIGN RAINFALL

In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00

Design rainfall intensity

Location of catchment area Bournemouth
Storm duration D =10 min
Return period Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr retum period r = 0.350
S-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate = 0 %

Factor Z1 (Wallingford procedure) Z1=0.51

Rainfall for 10min storm with 5 year return period  M5_10mini = Z1 x M5_60min = 9.6 mm
Factor Z2 (Wallingford procedure) Z2 =1.90

Rainfall for 10min storm with 100 year return period M100_10min = Z2 x M5_10mini = 18.3 mm
Design rainfall intensity lmax = M100_10min / D = 109.8 mm/hr
Maximum surface water runoff

Catchment area Acatch = 4820 m?

Percentage of area that is impermeable p=100%

Maximum surface water runoff Qmax = Acateh X P % Imax = 147.0 I/s
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DESIGN RAINFALL

In accordance with the Wallingford Procedure

Design rainfall intensity

Location of catchment area Bournemouth
Storm duration D =15 min
Return period Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.350
5-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate = 0 %

Factor 21 (Wallingford procedure) Z1=0.62

Rainfall for 15min storm with 5 year return period  M5_15mini = Z1 x M5_60min = 11.7 mm
Factor Z2 (Wallingford procedure) Z2=1.94

Rainfall for 15min storm with 100 year return period M100_15min = Z2 x M5_15mini = 22.7 mm
Design rainfall intensity Imax = M100_15min / D = 90.8 mm/hr
Maximum surface water runoff

Catchment area Acatch = 4820 m?

Percentage of area that is impermeable p=100%

Maximum surface water runoff Qmax = Acaich x P x Imax = 121.6 /s

Tedds calculation version 2.0.00
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DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00

Design rainfall intensity
Location of catchment area Bournemouth
Storm duration D =30 min
Return period Period =100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.350
5-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate =0 %

Factor Z1 (Wallingford procedure) Z1=0.79

Rainfall for 30min storm with 5 year return period  M5_30mini = Z1 x M5_60min = 14.9 mm
Factor Z2 (Wallingford procedure) Z2 =1.99

Rainfall for 30min storm with 100 year return period M100_30min = Z2 x M5_30min; = 29.7 mm
Design rainfall intensity lmax = M100_30min / D = 59.5 mm/hr
Maximum surface water runoff

Catchment area Acatch = 4820 m?

Percentage of area that is impermeable p=100%

Maximum surface water runoff Qmax = Acatch X P X Imax = 79.6 I/s
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DESIGN RAINFALL

in accordance with the Wallingford Procedure

Tedds calculation version 2.0.00

Design rainfall intensity

Location of catchment area Bournemouth
Storm duration D=1hr
Return period Period = 100 yr

Ratio 60 min to 2 day rainfall of § yr return period r = 0.350
5-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate = 0 %

Factor 21 (Wallingford procedure) Z1=1.00

Rainfall for 1hr storm with 5 year return period M5_1hri = Z1 x M5_60min = 19.0 mm
Factor 22 (Wallingford procedure) 22 =2.02

Rainfall for 1hr storm with 100 year return period  M100_1hr = Z2 x M5_1hri = 38.4 mm
Design rainfall intensity lmax = M100_1hr / D = 38.4 mm/hr
Maximum surface water runoff

Catchment area Acatch = 4820 m?

Percentage of area that is impermeable p=100%

Maximum surface water runoff Qmax = Acatch X P X Imax = 51.4 I/s
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DESIGN RAINFALL

In accordance with the Wallingford Procedure

Tedds calculation version 2.0.00

Design rainfall intensity

Location of catchment area Bournemouth
Storm duration D=2hr
Return period Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.350
5-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate =0 %

Factor Z1 (Wallingford procedure) Z1=1.22

Rainfall for 2hr storm with 5 year return period M5_2hri = Z1 x M5_60min = 23.2 mm
Factor Z2 (Wallingford procedure) 72 =2.02

Rainfall for 2hr storm with 100 year return period  M100_2hr = Z2 x M5_2hr; = 46.9 mm
Design rainfall intensity lmex = M100_2hr / D = 23.4 mm/hr
Maximum surface water runoff

Catchment area Acaten = 4820 m?

Percentage of area that is impermeable p=100%

Maximum surface water runoff Qmex = Acatch X P X Imax = 31.4 I/s
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DESIGN RAINFALL

In accordance with the Wallingford Procedure

Design rainfall intensity
Location of catchment area
Storm duration

Return period

Bournemouth
D=4hr
Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.350
5-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate = 0 %

Factor Z1 (Wallingford procedure)

Rainfall for 4hr storm with 5 year return period
Factor Z2 (Wallingford procedure)

Rainfall for 4hr storm with 100 year return period
Design rainfall intensity

Maximum surface water runoff
Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

Z1=1.50

M5_4hri = 21 x M5_60min = 28.4 mm
Z2 =198

M100_4hr = Z2 x M5_4hr; = 56.4 mm
Imax = M100_4hr / D = 14.1 mm/hr

Acatch = 4820 m?
p=100%
Qmax = Acatch x P xImax=18.9 /s

Tedds calculation version 2.0.00
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DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00

Design rainfall intensity
Location of catchment area Bournemouth

Storm duration
Return period

5-year return period rainfall of 60 minutes duration
Increase of rainfall intensity due to global warming

Factor Z1 (Wallingford procedure)

Rainfall for 6hr storm with 5 year return period

Factor Z2 (Wallingford procedure)

Rainfall for 6hr storm with 100 year return period

Design rainfall intensity

Maximum surface water runoff

Catchment area

Percentage of area that is impermeable

Maximum surface water runoff

D=6hr

Period = 100 yr
Ratio 60 min to 2 day rainfall of 5 yr return period r=0.350

MS5_60min = 19.0 mm
Pcimate = 0 %
Z1=1.69

M5_6hri = Z1 x M5_60min = 32.1 mm

Z22=1.95

M100_6hr = Z2 x M5_6hr, = 62.7 mm
lmax = M100_6hr / D = 10.5 mm/hr

Acatch = 4820 m?

p=100%

Qmax = Acatch X P X Imax = 14.0 I/s
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DESIGN RAINFALL

In accordance with the Wallingford Procedure

Tedds calculation version 2.0.00

Design rainfall intensity

Location of catchment area Bournemouth
Storm duration D=10hr
Return period Period =100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r=0.350
5-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming Ppcimate = 0 %

Factor Z1 (Wallingford procedure) Z1=1.95

Rainfall for 10hr storm with 5 year return period M5_10hri = Z1 x M5_60min = 37.0 mm
Factor Z2 (Wallingford procedure) Z2 =191

Rainfall for 10hr storm with 100 year return period M100_10hr = Z2 x M5_10hr; = 70.8 mm
Design rainfall intensity lmax = M100_10hr / D = 7.1 mm/hr
Maximum surface water runoff

Catchment area Acatch = 4820 m?

Percentage of area that is impermeable p =100 %

Maximum surface water runoff Qmex = Acatch X P % Imax = 9.5 Ifs
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DESIGN RAINFALL

In accordance with the Wallingford Procedure

Design rainfall intensity

Location of catchment area Bournemouth
Storm duration D=24hr
Return period Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r=0.350
5-year return period rainfall of 60 minutes duration M5_60min = 19.0 mm
Increase of rainfall intensity due to global warming pcimate = 0 %

Factor Z1 (Wallingford procedure) Z1=248

Rainfall for 24hr storm with 5 year return period M5_24hr; = Z1 x M5_60min = 47.1 mm
Factor Z2 (Wallingford procedure) Z2=1.83

Rainfall for 24hr storm with 100 year return period M100_24hr = Z2 x M5_24hr, = 86.4 mm
Design rainfall intensity Imax = M100_24hr / D = 3.6 mm/hr
Maximum surface water runoff

Catchment area Acateh = 4820 m?

Percentage of area that is impermeable p=100%

Maximum surface water runoff Qrmax = Acateh X P X lmax = 4.8 I/s

Tedds calculation version 2.0.00




