




 

Hayle Harbour   Revision 01 
Flood Risk Assessment   September 2007 
Copyright © Buro Happold Limited   

Buro Happold 

Appendix I: Surface Water Drainage Calculations 





Prepared by date D.B

Checked by date LM

Site Information
Hydrological 

Region Soil Type
Soil runoff 
Coefficient 

Annual 
Average 
Rainfall

Catchment 
Wetness Index

Growth curve 100 
year

All Sites 8.00 1.00 0.15
1050.50 124.00 2.40

Description Area (ha)
Existing % 

Impermeable
Proposed % 
Impermeable

Greenfield 
Runoff (l/s)

Existing 
Runoff (l/s)

Proposed Runoff 
(l/s)

Increase/
Reduction

Proposed Riviere Fields
7.72 0% 49.54% 7.58 12.06 37.64

Proposed Hilltop
3.77 - 33.12% - - 14.24

Proposed South Quay
6.08 - 73.54% - - 39.40

Proposed North Quay
5.02 - 93.17% - - 39.13

Proposed East Quay
1.62 - 75.91% - - 10.75

Proposed North Quay Power Station
7.70 - 40.99% - - 33.13

Description
% Permeable % impermeable

ha m^2 ha m^2

Greenfield Riviere Field 7.72 77174.00 7.72 77174.00
100.00% 0.00%

Proposed Riviere Field 7.72 77174.00 3.89 38942.00 50.46% 49.54%
Proposed Hilltop 3.77 37672.00 2.52 25196.00 66.88% 33.12%
Proposed South Quay 6.08 60765.00 1.61 16078.00 26.46% 73.54%
Proposed North Quay 5.02 50181.00 0.34 3429.00 6.83% 93.17%
Proposed East Quay 1.62 16187.00 0.39 3900.00 24.09% 75.91%
Proposed North Quay Power Station 7.70 76951.00 4.54 45410.00 59.01% 40.99%

Storage Volumes
Proposed Riviere Field

Total 3,379

Storage Volume Required 
(m3)

3,379

Project

Job Number: Hayle 022961

Sheet No 1 of 

Area of Project FRA Calculations Revision 0

Element 
Description

Total Site Area Permeable Area
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Prepared by 
date

DB

Checked by 
date

Greenfield Run-off Rate (Riviere Fields)

Existing Runoff Calculations Permeable Area

Existing Site Area 7.72 ha
7.72

Name Symbol Unit Value

100%

Hydrological Region R 8.00

SOIL type S 1.00

Catchment size A ha 7.72

Area A ha 50

Annual rainfall SAAR mm 1050.50

Soil runoff coefficient SPR 0.15

Catchment mean annual peak flow for 50 ha QBAR (50ha) l/s 32.56

Catchment mean annual peak flow for site QBAR (site) l/s 5.03

Mean annual peak flow per unit area QBAR/A l/s/ha 0.65

1 year peak discharge per unit area Q1 l/s/ha 0.6

Growth curve 100 year GC100 2.40

100 year peak discharge per unit area Q100 l/s/ha 1.6

1-year discharge rate l/s 4

100-year discharge rate l/s 12.06

l/s/ha 1.56

QBAR/A x 0.85

Appendix 1, Fig. 1.2

QBAR/A x GC100

0.00108(A/100)0.89.SAAR1.17.SPR2.17

Gross catchment excluding large parkland areas being allocated 
as public open space. If greater than 200 ha use FEH.
Excluding public open space. If  50 ha or less, use 50 ha in 
formula and factor by the ratio of the site area to 50 ha.

FEH Descriptors
CIRIA/HR Wallingford: Drainage of development sites A guide: 
X108: Table E1:SPR value for SOIL (runoff coefficient) 

Element 
Description

Greenfield Rate of Runoff

1 to 10 (Appendix 1, Fig. 1.1)

Wallingford Procedure: Volume 3: WRAP map 

Guidance Notes

DEFRA/EA: Flood and Coastal Defence R&D Programme: 
Preliminary rainfall runoff management for developments: R&D 
technical Report W5-074A/TR1 Revision B (2004) 

Area of 
Project

FRA Calculations for the Broccoli Feilds Revision 0

Project

Job Number: 

Sheet No 2 of 

Buro Happold



Prepared by date

Checked by date

Developed Riviere Field  Rate of Runoff (unattenuated)

Proposed Runoff Calculations Permeable Area Impermeable Area

Planning Application Area 7.72 ha 3.89 3.82

Name Symbol Unit Value

50% 50%

Hydrological Region R 8.00 8.00

SOIL type S 1.00 1.00

Catchment size A ha 3.89 3.82

Area A ha 50 50

Annual rainfall SAAR mm 1050.5 1050.5

Soil runoff coefficient SPR 15.00% 15.00%

Catchment mean annual peak flow for 50 ha QBAR (50ha) l/s 32.56 32.56

Catchment mean annual peak flow for site QBAR (site) l/s 2.54 2.49

Mean annual peak flow per unit area QBAR/A l/s/ha 0.65 0.65

Growth curve 100 year GC100 2.40 2.40

100 year peak discharge per unit area Q100 l/s/ha 1.56 1.56

Allowable discharge rate Qallow l/s 6.09 5.97

TOTAL l/s 12.06

Partially urban catchment QBAR(urban) for impermeable area only (in accordance with Wallingford Procedure)

Name Symbol Unit Value

Catchment index CIND 15.08

Catchment wetness index CWI 124.00

Urban fraction URBAN 1.00

Rainfall continentality factor NC 0.67

Rural catchment mean annual peak flow for site for 100yrs  QBAR(rural)100 l/s 5.97

Urban catchment mean annual peak flow for site for 100yrs  QBAR(urban)100 l/s 31.56

TOTAL Impermeable (Urban) + Permeable (Rural) for 100 yrs l/s 37.64

TOTAL Impermeable (Urban) + Permeable (Rural) for 100 yrs l/s/ha 4.88

TOTAL Impermeable + Permeable for 100 yrs + 30% climate change l/s 48.94

TOTAL Impermeable + Permeable for 100 yrs + 30% climate change l/s/ha 6.34

IMP x Q100

Comment

0.00108(A/100)0.89.SAAR1.17.SOIL2.17 (IH Report 124 Equation 
7.1)

QBARrural * (1 + URBAN)2*NC[1 + URBAN {(21/CIND) - 0.3}] 
from IH124 Equation 7.4

Institute of Hydrology (1994) Report No. 124 Flood Estimation 

for small catchments

CIND = 102.4*SOIL + 0.28 (CWI - 125)

FSR, I, Fig 6.62 

Urban Value 1.0 (maximum)

NC = 0.92 - 0.00024 SAAR (for 500 ≤ SAAR ≤ 1100 mm) or                               
NC = 0.74 - 0.000082 SAAR (for 1100 ≤ SAAR ≤ 3000 mm)

Appendix 1, Fig. 1.2

QBAR/A x GC100

FEH Descriptors
CIRIA/HR Wallingford: Drainage of development sites A 
guide: X108: Table E1:SPR value for SOIL (runoff coefficient) 

0.00108(A/100)0.89.SAAR1.17.SPR2.17

1 to 10 (Appendix 1, Fig. 1.1)

Wallingford Procedure: Volume 3: WRAP map 
Gross catchment excluding large parkland areas being 
allocated as public open space. If greater than 200 ha use 
Excluding public open space. If  50 ha or less, use 50 ha in 
formula and factor by the ratio of the site area to 50 ha.

Guidance Notes

DEFRA/EA: Flood and Coastal Defence R&D Programme: 
Preliminary rainfall runoff management for developments: 
R&D technical Report W5-074A/TR1 Revision B (2004) 

Percentage of site that will be permeable and impermeable

Element 
Description

Proposed Rate of Runoff

Sheet No 4 of 

Area of Project FRA Calculations Revision 0

Project

Job Number: 

Buro Happold



Prepared by date DB

Checked by date

Developed Hilltop Rate of Runoff (unattenuated)

Proposed Runoff Calculations Permeable Area Impermeable Area

Planning Application Area 3.77 ha 2.52 1.25

Name Symbol Unit Value

67% 33%

Hydrological Region R 8.00 8.00

SOIL type S 1.00 1.00

Catchment size A ha 2.52 1.25

Area A ha 50 50

Annual rainfall SAAR mm 1050.5 1050.5

Soil runoff coefficient SPR 15.00% 15.00%

Catchment mean annual peak flow for 50 ha QBAR (50ha) l/s 32.56 32.56

Catchment mean annual peak flow for site QBAR (site) l/s 1.64 0.81

Mean annual peak flow per unit area QBAR/A l/s/ha 0.65 0.65

Growth curve 100 year GC100 2.40 2.40

100 year peak discharge per unit area Q100 l/s/ha 1.56 1.56

Allowable discharge rate Qallow l/s 3.94 1.95

TOTAL l/s 5.89

Partially urban catchment QBAR(urban) for impermeable area only (in accordance with Wallingford Procedure)

Name Symbol Unit Value

Catchment index CIND 15.08

Catchment wetness index CWI 124.00

Urban fraction URBAN 1.00

Rainfall continentality factor NC 0.67

Rural catchment mean annual peak flow for site for 100yrs  QBAR(rural)100 l/s 1.9

Urban catchment mean annual peak flow for site for 100yrs  QBAR(urban)100 l/s 10.3

TOTAL Impermeable (Urban) + Permeable (Rural) for 100 yrs l/s 14.2

TOTAL Impermeable (Urban) + Permeable (Rural) for 100 yrs l/s/ha 3.8

TOTAL Impermeable + Permeable for 100 yrs + 30% climate change l/s 18.51

TOTAL Impermeable + Permeable for 100 yrs + 30% climate change l/s/ha 4.91

0.00108(A/100)0.89.SAAR1.17.SOIL2.17 (IH Report 124 Equation 
7.1)

QBARrural * (1 + URBAN)2*NC[1 + URBAN {(21/CIND) - 0.3}] 
from IH124 Equation 7.4

Institute of Hydrology (1994) Report No. 124 Flood Estimation 

for small catchments

CIND = 102.4*SOIL + 0.28 (CWI - 125)

FSR, I, Fig 6.62 

Urban Value 1.0 (maximum)

NC = 0.92 - 0.00024 SAAR (for 500 ≤ SAAR ≤ 1100 mm) or                               
NC = 0.74 - 0.000082 SAAR (for 1100 ≤ SAAR ≤ 3000 mm)

QBAR/A x GC100

IMP x Q100

Comment

0.00108(A/100)0.89.SAAR1.17.SPR2.17

Appendix 1, Fig. 1.2

Gross catchment excluding large parkland areas being 
allocated as public open space. If greater than 200 ha use 
Excluding public open space. If  50 ha or less, use 50 ha in 
formula and factor by the ratio of the site area to 50 ha.

FEH Descriptors
CIRIA/HR Wallingford: Drainage of development sites A 
guide: X108: Table E1:SPR value for SOIL (runoff coefficient) 

Percentage of site that will be permeable and impermeable

1 to 10 (Appendix 1, Fig. 1.1)

Wallingford Procedure: Volume 3: WRAP map 

Element 
Description

Proposed Rate of Runoff

Guidance Notes

DEFRA/EA: Flood and Coastal Defence R&D Programme: 
Preliminary rainfall runoff management for developments: 
R&D technical Report W5-074A/TR1 Revision B (2004) 

Area of Project FRA Calculations Revision

Project

Job Number: 

Sheet No 4 of 

Buro Happold



Prepared by date DB

Checked by date

Developed South Quay Rate of Runoff (unattenuated)

Proposed Runoff Calculations Permeable Area Impermeable Area

Planning Application Area 6.08 ha 1.61 4.47

Name Symbol Unit Value

26% 74%

Hydrological Region R 8.00 8.00

SOIL type S 1.00 1.00

Catchment size A ha 1.61 4.47

Area A ha 50 50

Annual rainfall SAAR mm 1050.5 1050.5

Soil runoff coefficient SPR 15.00% 15.00%

Catchment mean annual peak flow for 50 ha QBAR (50ha) l/s 32.56 32.56

Catchment mean annual peak flow for site QBAR (site) l/s 1.05 2.91

Mean annual peak flow per unit area QBAR/A l/s/ha 0.65 0.65

Growth curve 100 year GC100 2.40 2.40

100 year peak discharge per unit area Q100 l/s/ha 1.56 1.56

Allowable discharge rate Qallow l/s 2.51 6.98

TOTAL l/s 9.50

Partially urban catchment QBAR(urban) for impermeable area only (in accordance with Wallingford Procedure)

Name Symbol Unit Value

Catchment index CIND 15.08

Catchment wetness index CWI 124.00

Urban fraction URBAN 1.00

Rainfall continentality factor NC 0.67

Rural catchment mean annual peak flow for site for 100yrs  QBAR(rural)100 l/s 7.0

Urban catchment mean annual peak flow for site for 100yrs  QBAR(urban)100 l/s 36.9

TOTAL Impermeable (Urban) + Permeable (Rural) for 100 yrs l/s 39.4

TOTAL Impermeable (Urban) + Permeable (Rural) for 100 yrs l/s/ha 6.5

TOTAL Impermeable + Permeable for 100 yrs + 30% climate change l/s 51.22

TOTAL Impermeable + Permeable for 100 yrs + 30% climate change l/s/ha 8.43

0.00108(A/100)0.89.SAAR1.17.SOIL2.17 (IH Report 124 Equation 
7.1)

QBARrural * (1 + URBAN)2*NC[1 + URBAN {(21/CIND) - 0.3}] 
from IH124 Equation 7.4

Institute of Hydrology (1994) Report No. 124 Flood Estimation 

for small catchments

CIND = 102.4*SOIL + 0.28 (CWI - 125)

FSR, I, Fig 6.62 

Urban Value 1.0 (maximum)

NC = 0.92 - 0.00024 SAAR (for 500 ≤ SAAR ≤ 1100 mm) or                               
NC = 0.74 - 0.000082 SAAR (for 1100 ≤ SAAR ≤ 3000 mm)

QBAR/A x GC100

IMP x Q100

Comment

0.00108(A/100)0.89.SAAR1.17.SPR2.17

Appendix 1, Fig. 1.2

Gross catchment excluding large parkland areas being 
allocated as public open space. If greater than 200 ha use 
Excluding public open space. If  50 ha or less, use 50 ha in 
formula and factor by the ratio of the site area to 50 ha.

FEH Descriptors
CIRIA/HR Wallingford: Drainage of development sites A 
guide: X108: Table E1:SPR value for SOIL (runoff coefficient) 

Percentage of site that will be permeable and impermeable

1 to 10 (Appendix 1, Fig. 1.1)

Wallingford Procedure: Volume 3: WRAP map 

Element 
Description

Proposed Rate of Runoff

Guidance Notes

DEFRA/EA: Flood and Coastal Defence R&D Programme: 
Preliminary rainfall runoff management for developments: 
R&D technical Report W5-074A/TR1 Revision B (2004) 

Area of Project FRA Calculations Revision

Project

Job Number: 

Sheet No 4 of 

Buro Happold



Prepared by date DB

Checked by date

Developed North Quay Rate of Runoff (unattenuated)

Proposed Runoff Calculations Permeable Area Impermeable Area

Planning Application Area 5.02 ha 0.34 4.68

Name Symbol Unit Value

7% 93%

Hydrological Region R 8.00 8.00

SOIL type S 1.00 1.00

Catchment size A ha 0.34 4.68

Area A ha 50 50

Annual rainfall SAAR mm 1050.5 1050.5

Soil runoff coefficient SPR 15.00% 15.00%

Catchment mean annual peak flow for 50 ha QBAR (50ha) l/s 32.56 32.56

Catchment mean annual peak flow for site QBAR (site) l/s 0.22 3.04

Mean annual peak flow per unit area QBAR/A l/s/ha 0.65 0.65

Growth curve 100 year GC100 2.40 2.40

100 year peak discharge per unit area Q100 l/s/ha 1.56 1.56

Allowable discharge rate Qallow l/s 0.54 7.31

TOTAL l/s 7.84

Partially urban catchment QBAR(urban) for impermeable area only (in accordance with Wallingford Procedure)

Name Symbol Unit Value

Catchment index CIND 15.08

Catchment wetness index CWI 124.00

Urban fraction URBAN 1.00

Rainfall continentality factor NC 0.67

Rural catchment mean annual peak flow for site for 100yrs  QBAR(rural)100 l/s 7.3

Urban catchment mean annual peak flow for site for 100yrs  QBAR(urban)100 l/s 38.6

TOTAL Impermeable (Urban) + Permeable (Rural) for 100 yrs l/s 39.1

TOTAL Impermeable (Urban) + Permeable (Rural) for 100 yrs l/s/ha 7.8

TOTAL Impermeable + Permeable for 100 yrs + 30% climate change l/s 50.86

TOTAL Impermeable + Permeable for 100 yrs + 30% climate change l/s/ha 10.14

Project

Job Number: 

Sheet No 4 of 

Area of Project FRA Calculations Revision

Element 
Description

Proposed Rate of Runoff

Guidance Notes

DEFRA/EA: Flood and Coastal Defence R&D Programme: 
Preliminary rainfall runoff management for developments: 
R&D technical Report W5-074A/TR1 Revision B (2004) 

Percentage of site that will be permeable and impermeable

1 to 10 (Appendix 1, Fig. 1.1)

Wallingford Procedure: Volume 3: WRAP map 
Gross catchment excluding large parkland areas being 
allocated as public open space. If greater than 200 ha use 
Excluding public open space. If  50 ha or less, use 50 ha in 
formula and factor by the ratio of the site area to 50 ha.

FEH Descriptors
CIRIA/HR Wallingford: Drainage of development sites A 
guide: X108: Table E1:SPR value for SOIL (runoff coefficient) 

0.00108(A/100)0.89.SAAR1.17.SPR2.17

Appendix 1, Fig. 1.2

QBAR/A x GC100

IMP x Q100

Comment

0.00108(A/100)0.89.SAAR1.17.SOIL2.17 (IH Report 124 Equation 
7.1)

QBARrural * (1 + URBAN)2*NC[1 + URBAN {(21/CIND) - 0.3}] 
from IH124 Equation 7.4

Institute of Hydrology (1994) Report No. 124 Flood Estimation 

for small catchments

CIND = 102.4*SOIL + 0.28 (CWI - 125)

FSR, I, Fig 6.62 

Urban Value 1.0 (maximum)

NC = 0.92 - 0.00024 SAAR (for 500 ≤ SAAR ≤ 1100 mm) or                               
NC = 0.74 - 0.000082 SAAR (for 1100 ≤ SAAR ≤ 3000 mm)

Buro Happold



Prepared by date DB

Checked by date

Developed East QuayRate of Runoff (unattenuated)

Proposed Runoff Calculations Permeable Area Impermeable Area

Planning Application Area 1.62 ha 0.39 1.23

Name Symbol Unit Value

24% 76%

Hydrological Region R 8.00 8.00

SOIL type S 1.00 1.00

Catchment size A ha 0.39 1.23

Area A ha 50 50

Annual rainfall SAAR mm 1050.5 1050.5

Soil runoff coefficient SPR 15.00% 15.00%

Catchment mean annual peak flow for 50 ha QBAR (50ha) l/s 32.56 32.56

Catchment mean annual peak flow for site QBAR (site) l/s 0.25 0.80

Mean annual peak flow per unit area QBAR/A l/s/ha 0.65 0.65

Growth curve 100 year GC100 2.40 2.40

100 year peak discharge per unit area Q100 l/s/ha 1.56 1.56

Allowable discharge rate Qallow l/s 0.61 1.92

TOTAL l/s 2.53

Partially urban catchment QBAR(urban) for impermeable area only (in accordance with Wallingford Procedure)

Name Symbol Unit Value

Catchment index CIND 15.08

Catchment wetness index CWI 124.00

Urban fraction URBAN 1.00

Rainfall continentality factor NC 0.67

Rural catchment mean annual peak flow for site for 100yrs  QBAR(rural)100 l/s 1.9

Urban catchment mean annual peak flow for site for 100yrs  QBAR(urban)100 l/s 10.1

TOTAL Impermeable (Urban) + Permeable (Rural) for 100 yrs l/s 10.8

TOTAL Impermeable (Urban) + Permeable (Rural) for 100 yrs l/s/ha 6.6

TOTAL Impermeable + Permeable for 100 yrs + 30% climate change l/s 13.98

TOTAL Impermeable + Permeable for 100 yrs + 30% climate change l/s/ha 8.63

Project

Job Number: 

Sheet No 4 of 

Area of Project FRA Calculations Revision

Element 
Description

Proposed Rate of Runoff

Guidance Notes

DEFRA/EA: Flood and Coastal Defence R&D Programme: 
Preliminary rainfall runoff management for developments: 
R&D technical Report W5-074A/TR1 Revision B (2004) 

Percentage of site that will be permeable and impermeable

1 to 10 (Appendix 1, Fig. 1.1)

Wallingford Procedure: Volume 3: WRAP map 
Gross catchment excluding large parkland areas being 
allocated as public open space. If greater than 200 ha use 
Excluding public open space. If  50 ha or less, use 50 ha in 
formula and factor by the ratio of the site area to 50 ha.

FEH Descriptors
CIRIA/HR Wallingford: Drainage of development sites A 
guide: X108: Table E1:SPR value for SOIL (runoff coefficient) 

0.00108(A/100)0.89.SAAR1.17.SPR2.17

Appendix 1, Fig. 1.2

QBAR/A x GC100

IMP x Q100

Comment

0.00108(A/100)0.89.SAAR1.17.SOIL2.17 (IH Report 124 Equation 
7.1)

QBARrural * (1 + URBAN)2*NC[1 + URBAN {(21/CIND) - 0.3}] 
from IH124 Equation 7.4

Institute of Hydrology (1994) Report No. 124 Flood Estimation 

for small catchments

CIND = 102.4*SOIL + 0.28 (CWI - 125)

FSR, I, Fig 6.62 

Urban Value 1.0 (maximum)

NC = 0.92 - 0.00024 SAAR (for 500 ≤ SAAR ≤ 1100 mm) or                               
NC = 0.74 - 0.000082 SAAR (for 1100 ≤ SAAR ≤ 3000 mm)

Buro Happold



Prepared by date DB

Checked by date

Developed North Quay Power Station Rate of Runoff (unattenuated)

Proposed Runoff Calculations Permeable Area Impermeable Area

Planning Application Area 7.70 ha 4.54 3.15

Name Symbol Unit Value

59% 41%

Hydrological Region R 8.00 8.00

SOIL type S 1.00 1.00

Catchment size A ha 4.54 3.15

Area A ha 50 50

Annual rainfall SAAR mm 1050.5 1050.5

Soil runoff coefficient SPR 15.00% 15.00%

Catchment mean annual peak flow for 50 ha QBAR (50ha) l/s 32.56 32.56

Catchment mean annual peak flow for site QBAR (site) l/s 2.96 2.05

Mean annual peak flow per unit area QBAR/A l/s/ha 0.65 0.65

Growth curve 100 year GC100 2.40 2.40

100 year peak discharge per unit area Q100 l/s/ha 1.56 1.56

Allowable discharge rate Qallow l/s 7.10 4.93

TOTAL l/s 12.03

Partially urban catchment QBAR(urban) for impermeable area only (in accordance with Wallingford Procedure)

Name Symbol Unit Value

Catchment index CIND 15.08

Catchment wetness index CWI 124.00

Urban fraction URBAN 1.00

Rainfall continentality factor NC 0.67

Rural catchment mean annual peak flow for site for 100yrs  QBAR(rural)100 l/s 4.9

Urban catchment mean annual peak flow for site for 100yrs  QBAR(urban)100 l/s 26.0

TOTAL Impermeable (Urban) + Permeable (Rural) for 100 yrs l/s 33.1

TOTAL Impermeable (Urban) + Permeable (Rural) for 100 yrs l/s/ha 4.3

TOTAL Impermeable + Permeable for 100 yrs + 30% climate change l/s 43.07

TOTAL Impermeable + Permeable for 100 yrs + 30% climate change l/s/ha 5.60

0.00108(A/100)0.89.SAAR1.17.SOIL2.17 (IH Report 124 Equation 
7.1)

QBARrural * (1 + URBAN)2*NC[1 + URBAN {(21/CIND) - 0.3}] 
from IH124 Equation 7.4

Institute of Hydrology (1994) Report No. 124 Flood Estimation 

for small catchments

CIND = 102.4*SOIL + 0.28 (CWI - 125)

FSR, I, Fig 6.62 

Urban Value 1.0 (maximum)

NC = 0.92 - 0.00024 SAAR (for 500 ≤ SAAR ≤ 1100 mm) or                               
NC = 0.74 - 0.000082 SAAR (for 1100 ≤ SAAR ≤ 3000 mm)

QBAR/A x GC100

IMP x Q100

Comment

0.00108(A/100)0.89.SAAR1.17.SPR2.17

Appendix 1, Fig. 1.2

Gross catchment excluding large parkland areas being 
allocated as public open space. If greater than 200 ha use 
Excluding public open space. If  50 ha or less, use 50 ha in 
formula and factor by the ratio of the site area to 50 ha.

FEH Descriptors
CIRIA/HR Wallingford: Drainage of development sites A 
guide: X108: Table E1:SPR value for SOIL (runoff coefficient) 

Percentage of site that will be permeable and impermeable

1 to 10 (Appendix 1, Fig. 1.1)

Wallingford Procedure: Volume 3: WRAP map 

Element 
Description

Proposed Rate of Runoff

Guidance Notes

DEFRA/EA: Flood and Coastal Defence R&D Programme: 
Preliminary rainfall runoff management for developments: 
R&D technical Report W5-074A/TR1 Revision B (2004) 

Area of Project FRA Calculations Revision

Project

Job Number: 

Sheet No 4 of 

Buro Happold
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