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HEC-RAS  Plan: P1YB   River: yeading   Reach: yupper from EA model
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl W.S elev

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m) m
yupper 90 PF 1 12.58 24.05 26.73 26.76 0.000349 0.84 26.6 33.06 0.19 26.74 Q20

yupper 90 PF 2 15.98 24.05 27.02 27.06 0.000312 0.87 38.28 45.15 0.19 27.03 Q100

yupper 90 PF 3 17.71 24.05 27.21 27.24 0.000269 0.85 47.2 50.17 0.18 27.22 Q100+20%

yupper 80 PF 1 12.58 24.51 26.69 26.73 0.000446 0.87 22.34 53.11 0.22
yupper 80 PF 2 15.98 24.51 26.99 27.03 0.000345 0.84 39.43 57.98 0.2
yupper 80 PF 3 17.71 24.51 27.19 27.22 0.000276 0.79 50.93 59.94 0.18

yupper 70 PF 1 12.58 24.45 26.67 26.71 0.000406 0.86 33.63 68.16 0.21
yupper 70 PF 2 15.98 24.45 26.99 27.01 0.000284 0.8 60.07 98.43 0.18
yupper 70 PF 3 17.71 24.45 27.18 27.2 0.00021 0.73 79.77 101.04 0.16

yupper 60 PF 1 12.58 24.3 26.67 26.7 0.000308 0.76 30.25 78.92 0.19
yupper 60 PF 2 15.98 24.3 26.98 27 0.000217 0.72 57.09 87.72 0.16
yupper 60 PF 3 17.71 24.3 27.18 27.2 0.000166 0.67 74.7 90.43 0.14

yupper 50 PF 1 12.58 24.62 26.66 26.69 0.000302 0.75 35.69 61.5 0.18
yupper 50 PF 2 15.98 24.62 26.98 27 0.000222 0.72 55.1 61.5 0.16
yupper 50 PF 3 17.71 24.62 27.18 27.19 0.000177 0.68 67.29 61.5 0.15

yupper 40 PF 1 12.58 24.69 26.62 26.66 0.000446 0.89 20.68 27.55 0.22
yupper 40 PF 2 15.98 24.69 26.94 26.98 0.000358 0.9 29.48 27.92 0.21
yupper 40 PF 3 17.71 24.69 27.14 27.18 0.000299 0.88 35.11 28.16 0.19

yupper 30 PF 1 12.58 24.08 26.62 26.64 0.000135 0.62 33.79 26.38 0.13 26.65 Q20

yupper 30 PF 2 15.98 24.08 26.94 26.96 0.000134 0.67 42.21 26.87 0.13 26.97 Q100

yupper 30 PF 3 17.71 24.08 27.14 27.16 0.000125 0.68 47.63 27.18 0.13 27.18 Q100+20%

yupper 20 PF 1 12.58 24.1 26.62 26.63 0.000101 0.43 37.33 31.54 0.11
yupper 20 PF 2 15.98 24.1 26.94 26.95 0.000084 0.44 47.51 32.43 0.1
yupper 20 PF 3 17.71 24.1 27.14 27.15 0.000072 0.44 54.1 33 0.1

yupper 10 PF 1 12.58 24.57 26.58 25.34 26.62 0.000392 0.94 15.55 10 0.22 26.58 Q20

yupper 10 PF 2 15.98 24.57 26.89 25.47 26.94 0.0004 1.03 18.75 10.66 0.22 26.89 Q100

yupper 10 PF 3 17.71 24.57 27.09 25.52 27.14 0.000378 1.04 20.92 11.1 0.21 27.09 Q100+20%
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HEC-RAS  Plan: two stage
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
yupper 90 Q20 12.58 24.05 26.75 26.78 0.000337 0.83 27.15 33.84 0.19
yupper 90 Q100 15.98 24.05 27.06 27.09 0.000289 0.85 39.89 43.55 0.18
yupper 90 Q100+20% 17.71 24.05 27.26 27.29 0.000244 0.83 48.74 44.58 0.17

yupper 80 Q20 12.58 24.51 26.71 26.74 0.000426 0.86 23.34 53.61 0.22
yupper 80 Q100 15.98 24.51 27.04 27.07 0.000315 0.81 41.84 58.61 0.19
yupper 80 Q100+20% 17.71 24.51 27.24 27.27 0.000246 0.76 54.23 59.99 0.17

yupper 70 Q20 12.58 24.22 26.72 26.73 0.000054 0.34 49.23 71.92 0.08
yupper 70 Q100 15.98 24.22 27.05 27.05 0.000032 0.29 78.58 99.29 0.07
yupper 70 Q100+20% 17.71 24.22 27.26 27.26 0.000022 0.26 99.24 101.99 0.06

floodchan 130 Q20 12.58 24.32 26.71 26.75 0.000256 0.87 20.15 15.48 0.18
floodchan 130 Q100 15.98 24.32 27.03 27.07 0.000253 0.95 25.5 21.75 0.18
floodchan 130 Q100+20% 17.71 24.32 27.24 27.28 0.000234 0.96 29.27 27.22 0.18

floodchan 120 Q20 12.58 24.3 26.72 26.74 0.000109 0.54 27.66 18.49 0.13
floodchan 120 Q100 15.98 24.3 27.05 27.06 0.000103 0.57 33.92 25.1 0.13
floodchan 120 Q100+20% 17.71 24.3 27.25 27.27 0.000094 0.56 38.11 30.86 0.12

floodchan 110 Q20 6.15 24.28 26.73 26.73 0.000022 0.23 45.27 59.85 0.06
floodchan 110 Q100 7.74 24.28 27.05 27.06 0.000017 0.22 66.52 70.47 0.05
floodchan 110 Q100+20% 8.94 24.28 27.26 27.26 0.000015 0.22 81.32 73.03 0.05

floodchan 100 Q20 6.15 24.25 26.73 26.73 0.00002 0.22 35.73 52.39 0.06
floodchan 100 Q100 7.74 24.25 27.05 27.06 0.000015 0.22 55.29 69.8 0.05
floodchan 100 Q100+20% 8.94 24.25 27.26 27.26 0.000013 0.22 69.57 69.8 0.05

floodchan 70 Q20 6.15 24.22 26.73 26.73 0.000012 0.16 52.88 72.21 0.04
floodchan 70 Q100 7.74 24.22 27.05 27.05 0.000007 0.14 82.2 99.32 0.03
floodchan 70 Q100+20% 8.94 24.22 27.26 27.26 0.000005 0.13 102.8 102.02 0.03

ylower 70 Q20 12.58 24.22 26.72 26.73 0.000049 0.32 52.63 71.95 0.08
ylower 70 Q100 15.98 24.22 27.05 27.05 0.00003 0.28 81.96 99.29 0.06
ylower 70 Q100+20% 17.71 24.22 27.26 27.26 0.00002 0.25 102.63 102 0.05

ylower 60 Q20 12.58 24.2 26.72 26.73 0.000081 0.4 42.39 84.11 0.1
ylower 60 Q100 15.98 24.2 27.05 27.05 0.000042 0.33 70.93 88.63 0.07
ylower 60 Q100+20% 17.71 24.2 27.26 27.26 0.000028 0.29 89.47 91.45 0.06

ylower 50 Q20 12.58 24.17 26.71 26.72 0.000085 0.44 49.63 61.5 0.1
ylower 50 Q100 15.98 24.17 27.04 27.05 0.000069 0.44 69.8 61.5 0.1
ylower 50 Q100+20% 17.71 24.17 27.25 27.26 0.000059 0.44 82.46 61.5 0.09
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HEC-RAS  Plan: two stage
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

ylower 40 Q20 12.58 24.15 26.71 26.72 0.000091 0.45 32.83 27.65 0.11
ylower 40 Q100 15.98 24.15 27.04 27.05 0.000081 0.48 41.94 28.04 0.11
ylower 40 Q100+20% 17.71 24.15 27.24 27.25 0.000071 0.48 47.72 28.28 0.1

ylower 35 Q20 12.58 24.06 26.71 26.71 0.000069 0.36 37.68 33.79 0.09
ylower 35 Q100 15.98 24.06 27.04 27.04 0.000057 0.38 49.02 35.27 0.09
ylower 35 Q100+20% 17.71 24.06 27.24 27.25 0.000049 0.37 56.39 36.2 0.08

ylower 30 Q20 18.73 24.08 26.67 26.71 0.000276 0.9 35.1 26.46 0.18
ylower 30 Q100 23.72 24.08 27 27.04 0.000272 0.97 43.75 26.96 0.19
ylower 30 Q100+20% 26.65 24.08 27.2 27.24 0.00026 0.99 49.3 27.27 0.18

ylower 20 Q20 18.73 24.1 26.67 26.69 0.0002 0.61 38.91 31.68 0.16
ylower 20 Q100 23.72 24.1 27 27.02 0.000165 0.63 49.44 32.6 0.15
ylower 20 Q100+20% 26.65 24.1 27.21 27.23 0.000146 0.64 56.24 33.18 0.14

ylower 10 Q20 18.73 24.57 26.58 25.56 26.68 0.000234 1.4 15.55 10 0.32
ylower 10 Q100 23.72 24.57 26.89 25.72 27.01 0.000237 1.52 18.75 10.66 0.32
ylower 10 Q100+20% 26.65 24.57 27.09 25.8 27.21 0.00023 1.57 20.92 11.1 0.32
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HEC-RAS  Plan: Plan 01
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
yupper 90 Q20 12.58 24.05 26.75 26.78 0.00033 0.82 27.47 34.27 0.19
yupper 90 Q100 15.98 24.05 27.07 27.1 0.000283 0.84 40.59 46.5 0.18
yupper 90 Q100+20% 17.71 24.05 27.27 27.3 0.000239 0.82 50.49 51.89 0.17

yupper 80 Q20 12.58 24.51 26.72 26.75 0.000415 0.85 23.89 53.76 0.21
yupper 80 Q100 15.98 24.51 27.05 27.08 0.000306 0.8 42.58 58.8 0.19
yupper 80 Q100+20% 17.71 24.51 27.26 27.28 0.000239 0.75 54.99 60.01 0.17

yupper 70 Q20 12.58 24.22 26.73 26.74 0.000053 0.33 49.95 72.68 0.08
yupper 70 Q100 15.98 24.22 27.06 27.07 0.000031 0.29 79.79 99.45 0.06
yupper 70 Q100+20% 17.71 24.22 27.27 27.27 0.000021 0.26 100.51 102.16 0.05

floodchan 130 Q20 12.58 24.32 26.72 26.76 0.000252 0.87 20.31 15.55 0.18
floodchan 130 Q100 15.98 24.32 27.04 27.09 0.000248 0.94 26.19 22.1 0.18
floodchan 130 Q100+20% 17.71 24.32 27.25 27.29 0.000228 0.95 31.26 27.59 0.18

floodchan 120 Q20 12.58 24.3 26.73 26.75 0.000107 0.54 27.86 18.54 0.13
floodchan 120 Q100 15.98 24.3 27.06 27.07 0.000101 0.56 34.18 25.46 0.13
floodchan 120 Q100+20% 17.71 24.3 27.26 27.28 0.000092 0.56 38.38 31.23 0.12

floodchan 110 Q20 6.15 24.28 26.74 26.74 0.000033 0.28 29.21 42.3 0.07
floodchan 110 Q100 7.74 24.28 27.07 27.07 0.000028 0.28 44.69 51.99 0.07
floodchan 110 Q100+20% 8.94 24.28 27.27 27.27 0.000026 0.29 55.61 53.6 0.07

floodchan 100 Q20 6.15 24.25 26.74 26.74 0.000021 0.22 32.17 37.47 0.06
floodchan 100 Q100 7.74 24.25 27.07 27.07 0.000018 0.23 44.48 37.47 0.05
floodchan 100 Q100+20% 8.94 24.25 27.27 27.27 0.000017 0.23 52.14 37.47 0.05

floodchan 70 Q20 6.15 24.22 26.74 26.74 0.000011 0.16 53.24 68.33 0.04
floodchan 70 Q100 7.74 24.22 27.07 27.07 0.000007 0.14 77.76 78.08 0.03
floodchan 70 Q100+20% 8.94 24.22 27.27 27.27 0.000005 0.13 94.02 80.78 0.03

ylower 70 Q20 12.58 24.22 26.73 25.06 26.74 0.000053 0.33 49.95 72.68 0.08
ylower 70 Q100 15.98 24.22 27.06 25.18 27.07 0.000031 0.29 79.79 99.45 0.06
ylower 70 Q100+20% 17.71 24.22 27.27 25.24 27.27 0.000021 0.26 100.51 102.16 0.05

ylower 65 Bridge

ylower 60 Q20 12.58 24.2 26.73 26.73 0.000094 0.43 34.65 41.92 0.11
ylower 60 Q100 15.98 24.2 27.06 27.06 0.000066 0.4 49.22 46.43 0.09
ylower 60 Q100+20% 17.71 24.2 27.26 27.27 0.000051 0.37 59.07 49.25 0.08
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HEC-RAS  Plan: Plan 01
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

ylower 50 Q20 12.58 24.17 26.71 26.73 0.000147 0.62 34.26 30.5 0.14
ylower 50 Q100 15.98 24.17 27.04 27.06 0.000133 0.65 44.24 30.5 0.14
ylower 50 Q100+20% 17.71 24.17 27.24 27.26 0.000118 0.65 50.51 30.5 0.13

ylower 40 Q20 12.58 24.15 26.7 26.73 0.000166 0.64 23.05 12.64 0.15
ylower 40 Q100 15.98 24.15 27.03 27.05 0.000159 0.7 27.22 13.03 0.15
ylower 40 Q100+20% 17.71 24.15 27.23 27.26 0.000146 0.71 29.91 13.27 0.15

ylower 35 Q20 12.58 24.06 26.7 26.71 0.000124 0.61 31.42 21.74 0.13
ylower 35 Q100 15.98 24.06 27.02 27.04 0.000122 0.66 38.74 23.21 0.13
ylower 35 Q100+20% 17.71 24.06 27.23 27.25 0.000113 0.67 43.61 24.13 0.13

ylower 30 Q20 18.73 24.08 26.67 26.71 0.000276 0.9 35.1 26.46 0.18
ylower 30 Q100 23.72 24.08 27 27.04 0.000272 0.97 43.75 26.96 0.19
ylower 30 Q100+20% 26.65 24.08 27.2 27.24 0.00026 0.99 49.3 27.27 0.18

ylower 20 Q20 18.73 24.1 26.67 26.69 0.0002 0.61 38.91 31.68 0.16
ylower 20 Q100 23.72 24.1 27 27.02 0.000165 0.63 49.44 32.6 0.15
ylower 20 Q100+20% 26.65 24.1 27.21 27.23 0.000146 0.64 56.24 33.18 0.14

ylower 10 Q20 18.73 24.57 26.58 25.56 26.68 0.000234 1.4 15.55 10 0.32
ylower 10 Q100 23.72 24.57 26.89 25.72 27.01 0.000237 1.52 18.75 10.66 0.32
ylower 10 Q100+20% 26.65 24.57 27.09 25.8 27.21 0.00023 1.57 20.92 11.1 0.32
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Surface Water Attenuation 
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APPENDIX FRA 6.3 
 

Compensation Volumes 
 



level

Displacement 
volume

Compensation 
Volume

Displacement 
volume

Compensation 
Volume

m AOD m3 m3 m3 m3

33.00 0 7,627 3,427 12,298

27.60 0 665 3,427 4,671

27.40 300 690 3,427 4,006 Q100+20% = 27.27

27.20 824 715 3,127 3,316

27.00 741 747 2,303 2,601 Q100       = 27.06

26.80 630 655 1,562 1,854

26.60 437 546 932 1,199

26.40 308 418 495 653

26.20 187 235 187 235

26.00 0 0 0 0
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Location Plan 
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Existing Site Plan 
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Flood Zone Map 
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Thames Water Sewer Plans 
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Drainage Schematic 
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Topographic Survey 
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Calculations 
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APPENDIX A – Topographic Survey 
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APPENDIX B – Communications with the Environment Agency 



Environment Agency  
Apollo Court, 2 Bishop's Square Business Park, St Albans Road West, Hatfield, Herts., AL10 9EX, Tel no:08708 506506, Fax no:01707 
632515 

 
Our Ref : NE/2005/012428-2/1 
Your Ref : BEW/AD/130505LT/A17014 
 
Date :       26 April 2005 
 
 
White Green Young 
Yeoman House 
63 Croydon Road 
London 
SE20 7TS 
 
 
FAO:  Brian Wilkins 
 
Dear Sir, 
 
SUBMISSION OF SURFACE WATER FLOOD RISK ASSESSMENT (FRA).  
 
SOUTHALL GASWORKS REDEVELOPMENT, SOUTHALL, EALING, UB2 
  
Thank you for your letter dated 13 April 2005, which was received on 14 April 2005. You are 
asked to quote our reference in any correspondence. The Environment Agency has the 
following comments: 
 
The proposals awithin the FRA are acceptable because the discharge has been restricted to 
greenfield rate and 1 in 100 year attenuation has been provided.  Whilst these proposals are 
acceptable we would like to see the inclusion of more sustainable drainage techniques in the 
final design.  We would also prefer to see surface waters disposed off into the Yeading Brook 
through one single outfall rather than two outfalls. 
 
I trust this is satisfactory but if you have any queries, please contact me. 
 
Yours faithfully 
 
 
 
 
 
LINDA CRUSE 
Planning Liaison Officer 
Tel: 01707 632407 
Fax: 01707 632515 
Email: linda.cruse@environment-agency.gov.uk 
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APPENDIX C – Thames Water Asset Records 
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APPENDIX D – Allowable Run-off Rate Calculations 
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APPENDIX E – Proposed Development 
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APPENDIX F – Foul Impact Study Report 
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1.0 Introduction 
 
 The following report was commissioned by Developer Services Waste on behalf of 

White Young Green Consulting to investigate the capacity within the existing public 
foul water system and to ascertain the impact of the proposed development on the 
public sewerage system.   

 
The scope of the study includes: 

• The production of a detailed hydraulic model for the local foul water system. 
• The incorporation of the detailed foul model to the existing Mogden macro 

model. 
• Flow surveys in the foul water system. 
• Verification of the foul water model. 
• The assessment of the impact of additional flows on the existing sewerage 

system using the verified model.   
• Proposal of solutions to any adverse affects of the development. 

 
 
 
 
2.0  Background 
 

The site is located within the Mogden STW Catchment. 
 
 The boundary of the proposed development is highlighted in Figure 1 below.  The 

proposed development would consist of approximately 4,052 housing units.  The 
Developer has indicated that their estimated foul flow for the whole development is 
32.4l/s. 

 

 Figure 1: Location of Developer’s boundary. 
 
 Based on sewer for adoption (4000l/dwelling/day), it is estimated that the design 

flow for the development is approximately 194 l/s. 
 
 



 
 
 
  
3.0  Existing sewerage system 
 

The layout of the proposed development indicates that the flows from the 
development would naturally connect to existing manhole TQ11791402. This 
manhole is located on the southwest section of the development.  The existing 
sewer along here is 600mm in diameter and discharges to the Crane Valley Trunk 
Sewer.  The 600mm diameter sewer downstream of manhole TQ11791402 has a 
pipe full capacity of 272l/s.  An alternate point of connection for the proposed 
development would be at Southall Gas Works compound at manhole TQ11798702. 
The 225mm diameter sewer downstream of manhole TQ11798702 has a pipe full 
capacity of 38l/s.  Flows from the Mogden Catchment are treated at Mogden STW.   
 
An assessment of the sewerage system in this area revealed an existing 775m of 
1500mm diameter tank sewer (Refer to Figure 2) upstream of manhole 
TQ11791402 along Western Road. 
 

Figure 2: Location of 1500mm diameter tank sewer. 
 
An assessment of Thames Water sewer flooding history database (SFHD) 
highlighted 10 known flooding incidents between January 2000 and December 
2004. These are flooding incidents within the detailed model that discharge to 
manhole TQ11791402.  An assessment of the flooding incidents indicated that they 
were caused by blockages of the sewers that restricted the use of toilets.   
 
Figure 3 shows the locations of the recorded flooding incidents highlighted in red. 
 



 
 
 

 Figure 3: Locations of flooding incidents. 
 
 
4.0  Thames Water Drainage Requirements 
 

It is necessary to provide separate foul and surface water drainage systems and to 
ensure that each system is connected to an appropriate drainage system.  
 
The development should caused no detriment to the system in a 1 in 15 year FEH 
critical duration storm. 
 

 
5.0  Sewer Impact Assessment 
 
5.1 Model Build 
 

The asset information has been obtained from Thames Water’s GIS system and is 
assumed to be correct.  In the model build, where level data is missing it has been 
interpolated. The detailed model for use in assessing the impact of the proposed 
development flow is a 305nodes model with a catchment area of 142ha. Population 
based on address count of 2.5 person per household was calculated to be 10,740. 
 

5.2 Model Verification 
 

The verification of the model was carried out using data from a short-term flow 
survey, commissioned as part of this study. The flow survey was carried out 
between 30th November 2004 and 19th January 2005 and consisted of 2 rain 
gauges and 3 flow monitors.  
 
Rainfall events on the 17th, 28th December 2004 and 8th January 2005 were 
selected for verification of the model. All three events had a return period of less 
than 1 in 1 year based on Flooding Estimation Handbook (FEH) software 
estimation. 



 
 
With regards to the foul system, the flow survey indicated the likely presence of a 
large amount of silt in the network.  As such, a large amount of sediment was 
included to calibrate the hydraulic model. These sediments were modelled 
downstream of flow monitors  FM6 and FM7. 
 

Figure 4: Location of flow monitors. 
 
 
The calibration for DWF required the population in the model to be increase by a 
factor of 2.  This was due to the observed flow survey data on the volume of flows 
discharging through flow monitor FM7.  As such, the original calculated population 
based on address count increased to a total of approximately 23,500.  Infiltration 
was discounted as the observed flow survey data did not record any abnormal base 
flow. 
 
For the DWF verification, the model shows an over prediction on the depth 
hydrograph in comparison to the observed depth.  For the storm events verification, 
the model shows good fit for the observed storm events. 
  
The verification results are shown on Appendix A. 
 
The verified model was then investigated for hydraulic performance and solutions 
investigated to mitigate the effects of the proposed flows.  
 

 
5.3 Return Period Analysis 

 
As is current best practice the Flooding Estimation Handbook (FEH) storm profiles 
were used for analysis of the network.  The critical storm duration (the duration 
producing the greatest number of flooded nodes) was found to be 30 minutes and 
60 minutes (the greatest flood volume within the detailed model). 
 
The existing calibrated foul sewerage network in the detailed model was found to 
flood in a 1 in 2 year return period storm of 30 minutes critical duration. This is the 
calibrated model with a large amount of sediment modelled.  Figure 5 shows the 



 
flooded nodes (Flood volume >25m3).  Flooding was occurring at locations with no 
known flooding incident recorded in Thames Water SFHD database. It is also likely 
that during intense short duration rainfall events, inflows to the sewers are restricted 
by the capacity of the road gullies. 
 
 It is possible that any flooding from the foul sewers would drain into the adjacent 
storm sewerage system and not flood any properties. 
 

Figure 5: 1 in 2 year return period storm. Flooded nodes highlighted in blue. 
 
The flooded nodes could also be attributed to incorrect distribution of impermeable 
areas within the contributing areas of the detailed model than what is perceived in 
reality.  In calibrating the model, 140mm of sediment was modelled downstream of 
FM7 and this would likely cause the model to predict flooding upstream.  It was 
necessary to increase the population by a factor of 2 globally within the detailed 
model during calibration of the model. This would have the likely impact of inducing 
flooding at sewer branches to the main drainage of the detailed model. 
 
The relatively few flow monitors on site and no impermeable area survey meant that 
it is difficult to effectively calibrate every sub catchments of the detailed model.  As 
such, without a detailed flow survey, judgement should be used in understanding 
the flooded areas predicted by the model. 
 



 
 
 

5.4 Impact Assessment 
 
The impact has been assessed based on the proposed design flow of 194.4 l/s (6 x 
32.4 l/s). From the location of the proposed development, flows were assumed to 
discharge to existing manhole TQ11791402. The hydraulic analysis identified that 
the existing sewers downstream of manhole TQ11791402 have sufficient capacity 
to accept the additional proposed design flow in DWF condition. 
 
During design storm condition, there was a small increase in the flood volume. The 
table below listed the total flood volumes from the existing system and the proposed 
development. 
 

Reference 2 year return 
period (m3) 

5 year return 
period (m3) 

15 year return 
period (m3) 

Existing system without silt  877 1997 3833 
Existing system with silt  890 1999 3833 
Existing system with development & 
silt 878 2000 3846 

Existing system with development & 
without silt 878 1993 3835 

    
 

Alternate location for the connection of the proposed flow at manhole TQ11798702 
was not appropriate due to insufficient capacity of the existing 225mm diameter 
sewer.  Manhole TQ11798702 is located at Southall Gas Works compound. 

 

 Figure 6: Locations of existing manholes. 
 
 

An analysis of the trunk sewers downstream of the model was carried out with a 
typical design storm event of 15 year 360mins duration.  The table below listed the 
changes in surcharge levels in the trunk sewers downstream and upstream of the 
proposed connection point. 



 
 

Infoworks Node id Existing situation Existing situation + 
development 

10-157 16.679 16.819 
10-155 18.260 18.510 
10-150 19.980 20.360 
10-146 20.330 20.709 
10-140 22.302 22.630 

 
 
 
6.0  Conclusion 

 
It can be concluded that the existing system has the capacity to cater for the 
increase in DWF from the proposed development. 
 
The hydraulic analysis of the system using design storm events does highlight 
hydraulic deficiency in the system during storm events.  As such, the developer 
should ensure that no storm flows discharges directly or indirectly into the existing 
foul system. 
 

  
 
7.0  Recommendations 
 

It is recommended that the additional foul flows from the proposed development be 
allowed to connect to the public sewers at manhole TQ11791402. 

 
 The above are recommendations to Thames Water Utilities, Developer Services 

Waste and may be altered/added to based on local operational knowledge of the 
system. 

 
 
 
 
 



 
 
 
 
 

Appendix A – Verification Results 
 
 
 
 
 
 
 
 
 



 

O bs .
...Work (DWF)>DWF (2 5  D ec  2 0 0 4 )>DWF

D epth (m)
M in

0 .1 7 3
0 .2 6 2

M ax
0 .2 7 6
0 .3 3 8

F low (m3 /s )
M in

0 .0 1 1
0 .0 3 4

M ax
0 .0 8 8
0 .0 7 5

V olume (m3 )
4 2 0 4 .9 8 0
4 7 0 3 .5 6 6

V eloc ity (m/s )
M in

0 .1 6 0
0 .4 9 0

M ax
0 .7 3 0
0 .6 5 7

O bs erved / P redic ted P lot P roduc ed by nyong (3 /8 /2 0 0 5  1 0 :5 8 :4 2  A M ) P age 2  of 2
F low Survey: >Impac t S tudies >F low Survey-DWF (2 5 Dec 2 0 0 4 )c  (2 /1 0 /2 0 0 5  9 :1 6 :3 4  A M )
S im: >Impac t Studies >Run G roup-Southall Gas  Work (DWF)>DWF (2 5  D ec  2 0 0 4 )>DWF (3 /4 /2 0 0 5  5 :5 5 :1 5  P M )
G raph T emplate: >Impac t S tudies >G raph T emplate-Southall Gas  Work (2 5 Dec 2 0 0 4 )c  (2 /1 0 /2 0 0 5  1 :3 2 :2 7  P M )



 

 
Rain
O bs .

...orm)c >Southall S torm1 >Rain

Rainfall
D epth (mm)

0 .0 0 4
P eak (mm/hr)

1 2 .6 0 0
A verage (mm/hr)

1 .9 7 5

D epth (m)
M in

0 .0 2 0
0 .0 2 2

M ax

0 .1 0 1
0 .0 7 1

F low (m3 /s )
M in

0 .0 0 0
0 .0 0 0

M ax

0 .0 0 8
0 .0 0 5

V olume (m3 )

5 7 .1 2 0
4 2 .3 8 2

V eloc ity (m/s )
M in

0 .0 0 0
0 .0 5 0

M ax

0 .5 1 0
0 .4 6 3

O bs erved / P redic ted P lot P roduc ed by nyong (3 /8 /2 0 0 5  1 1 :0 0 :4 1  A M ) P age 1  of 3
F low Survey: >Impac t S tudies >F low Survey-Storm1  (1 7 D ec 2 0 0 4 )c  (2 /1 0 /2 0 0 5  1 :3 8 :0 4  P M )
S im: >Impac t S tudies >Run G roup-Southall Gas  Work (Storm)c >Southall S torm1 >Rain (3 /4 /2 0 0 5  6 :3 5 :5 2  P M )
G raph T emplate: >I mpac t Studies >Graph T emplate-Southall-S torm1  (1 7 D ec 2 0 0 4 )c  (2 /1 0 /2 0 0 5  1 :4 6 :4 0  P M )



 

 
Rain
O bs .

...orm)c >Southall S torm1 >Rain

Rainfall
D epth (mm)

0 .0 0 4
P eak (mm/hr)

1 2 .6 0 0
A verage (mm/hr)

1 .9 7 5

D epth (m)
M in

0 .0 4 1
0 .0 4 1

M ax

0 .7 1 8
0 .5 4 2

F low (m3 /s )
M in

0 .0 0 0
-0 .0 0 0

M ax

0 .0 0 9
0 .0 0 6

V olume (m3 )

4 3 .9 2 0
5 3 .4 2 6

V eloc ity (m/s )
M in

0 .0 0 0
-0 .0 0 0

M ax

0 .6 5 0
0 .3 3 1

O bs erved / P redic ted P lot P roduc ed by nyong (3 /8 /2 0 0 5  1 1 :0 0 :4 1  A M ) P age 2  of 3
F low Survey: >Impac t Studies >F low Survey-S torm1  (1 7 D ec 2 0 0 4 )c  (2 /1 0 /2 0 0 5  1 :3 8 :0 4  P M )
S im: >Impac t Studies >Run G roup-Southall Gas  Work (Storm)c >Southall S torm1 >Rain (3 /4 /2 0 0 5  6 :3 5 :5 2  P M )
G raph T emplate: >Impac t Studies >G raph T emplate-Southall-Storm1  (1 7 D ec 2 0 0 4 )c  (2 /1 0 /2 0 0 5  1 :4 6 :4 0  P M )



 

  Rain
O bs .

...orm)c >Southall S torm1 >Rain

Rainfall
D epth (mm)

0 .0 0 4
P eak (mm/hr)

1 2 .6 0 0
A verage (mm/hr)

1 .9 7 5

Depth (m)
M in

0 .2 3 1
0 .2 9 8

M ax

1 .1 5 9
1 .0 6 9

Flow (m3 /s )
M in

0 .0 4 8
0 .0 5 2

M ax

0 .3 3 3
0 .3 0 0

V olume (m3 )

5 7 7 3 .0 8 0
6 9 1 6 .6 4 4

V eloc ity (m/s )
M in

0 .4 8 0
0 .5 7 6

M ax

1 .1 7 0
1 .2 1 0

O bs erved / P redic ted P lot P roduc ed by nyong (3 /8 /2 0 0 5  1 1 :0 0 :4 1  A M ) P age 3  of 3
F low Survey: >Impac t S tudies >Flow Survey-Storm1  (1 7 D ec 2 0 0 4 )c  (2 /1 0 /2 0 0 5  1 :3 8 :0 4  P M )
Sim: >Impac t S tudies >Run G roup-Southall G as  Work (S torm)c >Southall S torm1 >Rain (3 /4 /2 0 0 5  6 :3 5 :5 2  P M )
G raph T emplate: >Impac t S tudies >Graph T emplate-Southall-S torm1  (1 7 Dec 2 0 0 4 )c  (2 /1 0 /2 0 0 5  1 :4 6 :4 0  P M )



 
 
 
 
 
 

 
 

Flood Risk Assessment-West Southall Main Site    

APPENDIX G – Preliminary Phasing/Above Ground Storage Areas 
 





 
 
 
 
 
 

 
 

Flood Risk Assessment-West Southall Main Site    

APPENDIX H – Storage Calculation/Above Ground Storage Depths 
 



Phase No. Approx Net Assumed 80%        Greenfield Runoff Rate (IH 124 Method) Approx Attenuation Volume Required Approx Area Available For Approx Mean

Area (ha) Impermeable (ha) 1 in 30 Year (l/s) 1 in 100 Year +CC (l/s) 1 in 30 Year (m3) 1 in 100 Year +CC (m3) Difference (m3) Above Ground Storage (m2) Flood Depth (m)

1 5.8 4.6 18.0 25.3 1484.9 2626.3 1141.4 7918.04 0.14

2 1.9 1.5 5.9 8.3 483.9 855.0 371.1 4264.41 0.09

3 2.8 2.2 8.7 12.2 707.7 1253.3 545.6 3002.43 0.18

4 1.8 1.4 5.6 7.8 448.9 796.6 347.7 6954.40 0.05

5 3.9 3.1 12.1 17.0 1001.5 1771.3 769.8 10675.39 0.07

6 1.9 1.5 5.9 8.3 483.4 855 371.6 3424.45 0.11

7 5.0 4.0 15.5 21.8 1295.3 2289.2 993.9 29461.47 0.03

8 1.8 1.4 5.6 7.8 448.9 796.6 347.7 2884.59 0.12

9 1.2 1.0 3.7 5.2 328.6 579.1 250.5 2893.45 0.09

10 3.7 3.0 11.5 16.1 974.8 1723.7 748.9 9647.77 0.08

11 1.5 1.2 4.6 6.5 389.9 687.9 298.0 3009.85 0.10

12 1.3 1.0 4.0 5.7 320.5 565.5 245.0 2635.27 0.09

13 1.2 1.0 3.7 5.2 328.6 579.1 250.5 4090.73 0.06

Total 33.8 27.0 104.6 147.4 8696.9 15378.6 6681.7 90862.25 0.07

Ref: A17014_3201_C_001

PHASED STORAGE REQUIREMENTS AND FLOOD DEPTH

♦ During storm events up to the critical 1 in 30 year, storage will be provided using one or more of 
the following methods: 
 

▪ Adopted large diameter pipes/box culverts 
▪ Private geo-cellular/steel tanks 
▪ Wetland features (phase 10 only) 
 
Consideration must be given during the detail drainage submission of all phases to the use of: 
 
▪ Green roofs (assumed zero storage) 
▪ Rain water harvesting (assumed zero storage) 

 

♦ During storm events between the critical 1 in 30 year and 1 in 100 year plus climate 
change, storage will be provided using one or more of the following methods: 

 
▪ Permeable paving (sub base storage) where land use is deemed appropriate 
▪ Above ground storage (controlled flooding)  
▪ Lined swales (where land is available following detailed design) 
▪ Dry detention basins (where land is available following detailed design) 
▪ Private geo-cellular/steel tanks (should lined swales/dry detention basin be proven 

not to be feasible as a first option due to site density) 
▪ Wetland features (phase 10 only) 
 

The exact SUDs methods used will depend on which phase of the development is being constructed and how dense the proposed layout is for that particular phase once the detail layout and level 
design has been completed.  The proposed mean flood depths stated above are approximate only and have been base on available land within each phase which could be use for one or more of 
the SUDs solutions stated above for storm events between 1 in 30 year and 1 in 100 year plus climate change event.  Therefore the mean flood depths above actually represent the worst case 
scenario of above ground controlled flooding.  This is because some of this storage may be placed below ground (e.g. Permeable Paving) or within structure with deeper storage depth than stated 
above such as lined Swales or detention basins (approx 1m deep). 
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