
SURFACE WATER RUN-OFF CALCULATION SHEET

Development KIRKBY VALLEY GOLF CLUB

Project No. HYD444

Revision C Completed by MB

Date 18.02.21 Checked by KW

Areas Run-off Rates Volumes

Total Site 79.781 ha

Drainage Area
1

2.878 ha 1yr 0.0 l/s 1yr 0.0 cu.m

Existing Impermeable 0.000 ha 30yr 0.0 l/s 30yr 0.0 cu.m

0.000 ha 100yr 0.0 l/s 100yr 0.0 cu.m

79.781 ha 40mm/hr
3

0.0 l/s

0.000 ha 1yr 9.4 l/s 1yr 274.5 cu.m

2.878 ha 100% 30yr 18.3 l/s 30yr 631.3 cu.m

100yr 22.4 l/s 100yr 856.1 cu.m

QBar
5

10.8 l/s

Catchment Characteristics 1yr 9.4 l/s 1yr 274.5 cu.m

SAAR 841 mm 30yr 18.3 l/s 30yr 631.3 cu.m

SPR 0.47 100yr 22.4 l/s 100yr 856.1 cu.m

BFI 0.587

i1 16.6 mm/hr d1 21.0 mm 1yr 132.8 l/s 1yr 60.5 cu.m

i30 30.8 mm/hr d30 50.2 mm 30yr 246.6 l/s 30yr 144.4 cu.m

i100 41.0 mm/hr d100 62.8 mm 100yr+40%CC 459.2 l/s 100yr+40%CC 180.7 cu.m

Stormwater Storage Estimates

Microdrainage Quick Storage Estimates (using FEH catchment data)

Rate lower upper mean

10.8 l/s 392 657 524.5 cu.m

10.8 l/s 911 1262 1086.5 cu.m

10.8 l/s 1464 1894 1679 cu.m

10.8 l/s 1632 2103 1867.5 cu.m

1/ The 'development area' removes areas of POS and/or landscaped areas of the wider site that are to remain as existing.

2/ On occasion the existing impermeable area cannot be evidenced to connect and a reduction is applied.

3/ 50mm/hr is used for BRegs calculations and often used by Water Companies when considering allowable post-development rates of discharge. (Rational Method)

4/ The Greenfield rates and of run-off have been calculated using the UK SUDS Calculator

5/ QBar is the estimated flood flow for the 2.33yr return period event and is often used as a post-development rate restriction.

NB. The catchment characteristics are from the FEH catchment, the UK SUDS Calculator and Microdrainage.

NB. The rainfall intensities  and depths are calculated for the 6hr duration rainfall event (peak summer intensity) 

100yr+10%CC

30yr

Based on Greenfield run-off QBar

1yr

Pre-development

Impermeable ------

Pervious
4
 ------

Total ------

Post-development 

Impermeable
6 ------

100yr+20%CC

6/ Post-development run-off is only considered from the impermeable area when the proposed post-development impermeable area >50% in accordance with the EA Guidance Preliminary rainfall 

runoff management for developments (W5-074/A/TR1/1 rev E (2012).

Impermeable
6 ------

Return Period

Impermeable ------

Pervious
4
 ------

Pre-development

Post-development (without control) 

Proposed total impermeable

Existing Impermeable
2

Existing Pervious

Existing Pervious
2

Total ------
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Betts Associates Ltd Page 1
Old Marsh Farm Barns
Welsh Road
Sealand  Flintshire  CH5 2LY
Date 18/02/2021 14:57 Designed by MeganBerry
File Checked by
Micro Drainage Source Control 2018.1

Greenfield Runoff Volume

©1982-2018 Innovyze

FSR Data

Return Period (years) 100
Storm Duration (mins) 360

Region England and Wales
M5-60 (mm) 19.200

Ratio R 0.400
Areal Reduction Factor 1.00

Area (ha) 2.878
SAAR (mm) 841

CWI 119.327
Urban 0.000

SPR 47.000

Results

Percentage Runoff (%) 49.29
Greenfield Runoff Volume (m³) 856.057
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Greenfield Runoff Volume

©1982-2018 Innovyze

FSR Data

Return Period (years) 30
Storm Duration (mins) 360

Region England and Wales
M5-60 (mm) 19.200

Ratio R 0.400
Areal Reduction Factor 1.00

Area (ha) 2.878
SAAR (mm) 841

CWI 119.327
Urban 0.000

SPR 47.000

Results

Percentage Runoff (%) 47.24
Greenfield Runoff Volume (m³) 631.346
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Greenfield Runoff Volume

©1982-2018 Innovyze

FSR Data

Return Period (years) 1
Storm Duration (mins) 360

Region England and Wales
M5-60 (mm) 19.200

Ratio R 0.400
Areal Reduction Factor 1.00

Area (ha) 2.878
SAAR (mm) 841

CWI 119.327
Urban 0.000

SPR 47.000

Results

Percentage Runoff (%) 45.58
Greenfield Runoff Volume (m³) 274.475



QUICK STORAGE ESTIMATES                  KIRKBY VALLEY GOLF CLUB 

1 YEAR RETURN PERIOD STORM EVENT 

  

 

 

 

 

 

 

 

 

 

 

 

30 YEAR RETURN PERIOD STORM EVENT 

 

 

 

 

 

 

 

 

  

 

 

 

 



QUICK STORAGE ESTIMATES    KIRKBY VALLEY GOLF CLUB 

100 YEAR RETURN PERIOD STORM EVENT + 10% CLIMATE CHANGE 

  

 

 

 

 

 

 

 

 

 

 

 

100 YEAR RETURN PERIOD STORM EVENT + 20% CLIMATE CHANGE 
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