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ATTENUATION DESIGN

Attenuation design in accordance with CIRIA publication C753 - The SUDS Manual

EA_Defra method

Site characteristics

Location Preston
Hydrological region 10
Soil type (Wallingford Procedure W.R.A.P map) 4
Standard percentage runoff SPR = 0.47
Average annual rainfall SAAR =950 mm
5 year return period rainfall of 60 minute duration M5_60min = 18.5 mm
Ratio 60-minute to 2 day rainfalls of 5 yearreturn r=0.34
Rainfall intensity increase due to global warming  pcimate = 10%
Impervious area req. attenuation storage a=100.0 %
Catchment details
Subcatchment Name Area (ha) PIMP (%) | MPermeable.
area (ha)
1; Hillside; 0.15; 37.0 0.06;
Total 0.15; 37.0 0.06;

Greenfield runoff rates
Catchment area
Greenfield runoff rate (50 hectare site)

Greenfield runoff rate
Greenfield runoff rate per unit area

Estimated site discharges
FSR growth rate (1 year)
Discharge (1 year)

FSR growth rate (10 year)
Discharge (10 year)

FSR growth rate (100 year)
Discharge (100 year)

Estimated attenuation volume - 1 year
Attenuation storage vol (fig A7.1 - A7.8)

Basic storage volume

FEH rainfall factor (figs A11.1, A6.1.1 - A6.3.4)
Storage volume ratio (fig A8.1 - A8.8)
Adjusted storage volume

Hydrological regional volume ratio (fig A9.1)
Final estimated attenuation storage

Estimated attenuation volume - 10 year
Attenuation storage vol (fig A7.1 - A7.8)

Basic storage volume

FEH rainfall factor (figs A11.1, A6.1.1 - A6.3.4)

AREA = 50.00 hectare

Tedds calculation version 1.0.04

Qural = 0.00108m%/s x (AREA/1km2)0 x (SAAR/1mm)'17 x SPR217 =

34511/s
Q= Qua/AREAxA=1.01/s
Qa= Q/A=6.91/s/hectare

FSRiy = 0.87

Qiyr= QxFSR1;=0.91/s
FSRioy = 1.38

Qioyr = Q x FSRioy = 1.4 /s
FSR1ooyr = 2.08

Quooyr = Q x FSR1o0yr = 2.2 s

Uvoliy = 46.0 m3 / hectare

BSViyr = Uvoliyr x a x A = 6.90 m®
FFiy:=0.95

SVRyr = 1.23

ASViy = SVR 1y x BSViyr = 8.52 m?
HR1y = 1.00

Voliyr = HR1yr x ASViyr = 8.53 m?

Uvolioyr = 66.0 m?® / hectare
BSVioyr = Uvolioyr x o x A =9.90 m®
FF1oyr = 0.95

Library item: Estimated attenuation output
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Storage volume ratio (fig A8.1 - A8.8) SVRi1oyr = 1.23
Adjusted storage volume ASVioyr = SVR1oyr x BSVioyr = 12,23 m?
Hydrological regional volume ratio (fig A9.1) HR1gyr = 1.06

Final estimated attenuation storage

Estimated attenuation volume - 100 year
Attenuation storage vol (fig A7.1 - A7.8)

Basic storage volume

FEH rainfall factor (figs A11.1, A6.1.1 - A6.3.4)
Storage volume ratio (fig A8.1 - A8.8)
Adjusted storage volume

Hydrological regional volume ratio (fig A9.1)
Final estimated attenuation storage

Attenuation storage required
Vol. increase due to head-discharge relationship
Maximum attenuation storage required

Interception storage
Interception rainfall depth
Volume of interception storage required

Long term storage

Proportion of paved area draining in to network
Proportion of pervious area draining in to network
Rainfall depth for 100years, 6 hour event

Extra runoff vol of dev.runoff over greenfield runoff

Treatment volume
Treatment volume (assume 80% runoff)

V0|1Gyr = HR1o0yr x ASV10yr =12.94 m®
Library item: Estimated attenuation output

Uvoliooyr = 150.0 m3 / hectare

BSV1o0oyr = Uvoligoyr x o x A = 22.50 m?
FFiaoyr = 0.90

SVRiooyr = 1.33

ASViooyr = SVR100yr x BSV100yr = 30.04 m?
HR1o0yr = 1.17

Voliooyr = HR100yr x ASV100yr = 35.08 m?®

Library item: Estimated attenuation output

Phydre = 1.25
Vreq_max = VOlioyr % Pryaro = 16.2 m?

dint = 5 mm
Vint_req =0.8 x Aimp x dint = 2.22 m3

a=1.0

B=0.5

RD = M100_360 = 67.2 mm

Volxs = max(RD x A x (PIMP x o x 0.8 + ((1 - PIMP) x B x SPR) -
SPR), 0Om®) = 0.00 m?

Tvo = 0.8 x A x 15mm x PIMP = 6.66 m?




Greenfield runoff rates
Catchment area
Greenfield runoff rate (50 hectare site)

Greenfield runoff rate
Greenfield runoff rate per unit area

Estimated site discharges

AREA = 50.00 hectare
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ATTENUATION DESIGN
In accordance with CIRIA publication C753 - The SUDS Manual
Tedds calculation version 1.0.04

Allowable discharge method

Site characteristics

Location Preston

Hydrological region 10

Soil type (Wallingford Procedure W.R.A.P map) 4

Standard percentage runoff SPR = 0.47

Average annual rainfall SAAR = 950 mm

5 year return period rainfall of 60 minute duration ~ M5_60min = 18.5 mm

Ratio 60-minute to 2 day rainfalls of 5 year retumn  r=0.34

Rainfall intensity increase due to global warming  pcimate = 30%

Catchment details

Impermeable.
Subcatchment Name Area (ha) PIMP (%)
area (ha)
1; Hillside; 0.15; 37.0 0.06;
Total 0.15; 37.0 0.06;

Qrural = 0.00108m3/s x (AREA/1km?2)288 » (SAAR/1mm)"7 x SPR217 =

34511/s
Q= Qua/AREAxA=1.01/s
Qa= Q/A=6.91/s/hectare

FSR growth rate (2 year) FSR2yr = 0.91

Discharge (2 year) Qzyr= Qx FSRzy:=0.91/s
FSR growth rate (30 year) FSRaoyr = 1.70

Discharge (30 year) Qaoyr = Q x FSRaoyr = 1.8 Ifs
FSR growth rate (100 year) FSR1ooy = 2.08

Discharge (100 year) Qiooyr = Q x FSR1goyr = 2.2 Ifs

Table equations
Total surface water

Permitted dischrage
Storage volume required

Attenuation storage

Vw = Aimp x M
Qatow = Qzyr x D
Vreq = Vw - Qaiiow

Duration Growth M5 Growth 30 year Total surf Permit Storage
(min) factor Z1 rainfalls factor Z2 rainfall water dischrge vol. reqd

(mm) (mm) (m?3) (2 years) (m3)

(m?)

5 0.35; 8.5; 1.47; 12.5; 6.94; 0.28; 6.65

10 0.50; 12.1; 1.51; 18.2; 10.11; 0.57, 9.55

15 0.61; 14.8; 1.52; 22.5; 12.48; 0.85; 11.64

30 0.78; 18.8; 1.54; 29.0; 16.10; 1.70; 14.40
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Duration Growth M5 Growth 30 year Total surf Permit Storage
(min) factor Z1 rainfalls factor Z2 rainfall water dischrge vol. reqd
(mm) (mm) (m?) (2 years) (m3)
(m?)
60 1.00; 24.1; 1.54; 36.9; 20.49; 3.39; 17.10
120 1.23; 29.5; 1.52; 44.7; 24.81; 6.78; 18.03
240 1.51; 36.4; 1.48,; 54.0; 29.97; 13.57; 16.40
360 1.71; 41.1; 1.46; 60.1; 33.36; 20.35; 13.01
600 1.99; 47.9; 1.43; 68.5; 38.04; 33.91; 412
1440 2.54; 61.1; 1.39; 84.7; 46.99; 81.39; -34.40

Attenuation storage required

Vol. increase due to head-discharge relationship

Maximum attenuation storage required

Interception storage

Interception rainfall depth

Volume of interception storage required

Phydre = 1.25

Vieq_max = Vimax X Phydro = 22.5 m3

dint =3 mm
Vinl_feq =0.8 x Aimp x dnt = 1.33 m?
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