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1.0 INTRODUCTION 

 Travis Baker have been commissioned by Bellway Homes West Midlands, to prepare a Flood Risk    1.1

 Assessment and Drainage Strategy Addendum in support of the proposed development of 

 Phase 1C of the site, which forms part of the wider development area of land to the west 

 of Uttoxeter. 

 An outline application for the wider development site was submitted to East Staffordshire 1.2

 Borough Council (ESBC) in 2013 (ref: P/2013/00882).  It received conditional approval on 

 13 November 2015. 

 The Land West of Uttoxeter Flood Risk Assessment and Drainage Strategy report by Waterman 1.3

 (dated September 2013) was submitted in support of the outline application.  That report has 

 assessed the potential effects upon the wider development of tidal, fluvial, groundwater, 

 sewer, overland, reservoir, canal and artificial sources of flooding.  In line with current policy, 

 the management of surface and foul water was also assessed, and a strategy to effectively 

 manage surface and foul water whilst working within site specific constraints was proposed, 

 so as not to increase and, if possible, decrease flood risk elsewhere. 

 In addition, a hydraulic modelling study; Land West of Uttoxeter Hydraulic Modelling 1.4

 Technical Note by Waterman (dated 5 September 2013) was undertaken to assess the flood 

 risk from the unnamed tributaries of the River Tean in the site vicinity. 

 An addendum to the 2013 FRA report; Phase 1 Residential Development Land West of 1.5

 Uttoxeter – Flood Risk Assessment a n d  Drainage Strategy Addendum Additional 

 Statement, dated 21 August 2014, was submitted during the planning application period 

 to address comments from the Flood Risk Officer at Staffordshire County Council. 

 This report relates to development proposals for Phase 1C of the residential development of 1.6

 Land to the West of Uttoxeter, and is intended as an addendum to the original 2013 Flood 

 Risk Assessment and Drainage Strategy report.  It is issued to support the discharge of 

 Planning Condition 16 of the outline planning permission, which reads: No development of 

 any phase shall take place until a scheme for the disposal of foul and surface waters relating 

 to that phase has been submitted to and approved in writing by the Local Planning Authority.  

 The development shall be completed in accordance with the approved details prior to its first 

 occupation. 
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2.0 SITE DESCRIPTION 

 The Phase 1C Residential Area (hereafter referred to as ‘the Site’) is approximately 2.735 2.1

 hectares in size, and is predominantly open agricultural land.  A Site location plani is in the 

 Appendices.  

 A topographical surveyii of the wider site is also in the Appendices, and shows that there is a 2.1.1

 general fall from west to north east.  The high point along the western boundary is 

 approximately 112.5 m AOD, and the low point in the north east corner is approximately 100 m 
 AOD. 
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3.0 DEVELOPMENT PROPOSALS 

 The approved development proposals encompassed by Phase 1A + Phase 1B are already 3.1

 under construction, and are situated adjacent to the south and south west of the Site. 

 A separate infrastructure enabling package of works has been undertaken in advance of Phase 3.2

 1 A ,  and is covered under a separate planning consent.  These works comprise a new access 

 junction off Bramshall Road with associated drainage and earthworks. 

 The proposals for Phase 1B provide the drainage and highways enabling infrastructure for 3.3

 the Site, and will also provide the permanent outfalls for both surface and foul water from 

 Phase 1A.  The previous application for Phase 1A included the detention pond and foul water 

 pumping station, but with a temporary connecting ditch and access track arrangement.   The 

 detailed housing layout for the school is yet to be developed will be subject to future 

 application. 

 There is also an existing overland flow path which crosses the Site which has been accounted 3.4

 for in the infrastructure works package for which land drainage consent has been received. 

 The proposals for phase 1C include the construction of 119 Dwellings, estate roads and 3.5

 adoptable drainage which will connect to the infrastructure roads and drainage constructed by 

 St Modwen Developments. 
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4.0 SOURCES OF POTENTIAL FLOODING 

 An assessment of flood risk from a variety of sources including fluvial, tidal, groundwater, 4.1

 pluvial, reservoir and artificial sources w a s  provided in Section 2 of the Land West of 

 Uttoxeter Flood Risk Assessment and Drainage Strategy report (September 2013). 

 In addition, the hydraulic modelling study Land West of Uttoxeter Hydraulic Modelling Technical 4.2

 Note by Waterman dated, 5 September 2013, was undertaken to assess the flood risk from 

 the unnamed tributaries of the River Tean in the Site vicinity. 

 The conclusion from both studies is that the southern parts of the wider site (ie the site 4.3

 that is the subject of this Flood Risk and Drainage Addendum) are considered to be at low 

 risk of flooding from all sources. 

 It is, howeve r ,  also necessary to ensure that the Development itself will not increase 4.4

 flood risk elsewhere through increased surface water runoff. 
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5.0 CURRENT DRAINAGE REGIME 

 Surface runoff at the Site currently discharges via infiltration or overland flow towards the 5.1

 north east.  With reference to the topographical survey, there is a general depression in the 

 contours running across the site which direct flows to the head of a small ditch at the north 

 eastern corner. 

 The lie of the land to the west also falls towards the Site, with the overland flow route also 5.2

 following the depression in the contours within the Site. 
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6.0 PROPOSED SURFACE WATER DRAINAGE 

 Surface water runoff from the impermeable areas of the proposed infrastructure roads and6.1

 the future residential development areas (ie roofs, private driveways and highways) will 

 drain to the network of proposed sewers within the Site.  These sewers will also cater for the 

 outfalls from the approved Phase 1A + Phase 1B drainage.  The engineering details for the 

 Phase 1A proposals were prepared by Rodgers Leask iii and copies of their drawings are in the 

 Appendices. 

 The sewers will ultimately discharge to the detention basin in the north east of the Site.  The 6.2

 proposed drainage layout is as shown on Travis Baker drawing number SK101 Drainage 

 Strategyiv, in the Appendices. 

 During the preparation of the Land West of Uttoxeter Flood Risk Assessment and Drainage 6.3

 Strategy report, the Environment Agency were approached for their views on acceptable 

 surface  water discharge rates.  They confirmed that a maximum rate of 5 litres per second 

 per hectare would be acceptable.  They also confirmed that this rate should be applied to all 

 storm events up to the critical 1 in 100 year event, with the addition of 30% to account for 

 the potential future effects of climate change. 

 The required attenuation volume will be provided in the detention basin to the north east of 6.4

 the Site, with runoff to the adjacent ditch restricted to a maximum of 36 .5 l/s by a 

 vortex  flow control device.  Th i s  max imum out f l ow  ra te  i s  based upon the  

 deve lopment  a rea  cove r ing  bo th  Phases  1A  and  1B ,  i nc lud ing  the  a rea  se t  

 a s ide  fo r  the  p roposed  schoo l .   The detention basin will provide a storage volume of  

 2230 cubic metres, with a maximum held water depth of approximately 950 mm.  A minimum 

 freeboard of 350 mm will be maintained above this level. 

 A hydraulic model of the proposed network has been built using the WINDES modelling 6.5

 software, and the input data and simulation resultsv are in the Appendices. This model 

 includes the networks designed previously for the Phase 1A + Phase 1B area of the 

 development.  It also includes the impermeable area for this proposed phase and a robust 

 assessment of the catchment associated with the proposed school. 

 It is intended that the detention basin will be managed and maintained by an appointed 6.6

 management company.  The proposed sewerage will be offered for adoption by Severn Trent 

 Water which will ensure ongoing maintenance throughout the lifetime of the development. 

 The surface water strategy provides a robust and sustainable drainage system which would 6.7

 not increase runoff, while providing significant ecological, water quality, and amenity benefits, 

 and not increase flood risk at the Site and elsewhere. 
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 It is also proposed to formalise the existing overland flow which passes through the Site into 6.8

 a positive open ditch system, with nominal lengths of culverting where proposed estate roads 

 pass over.  The ditch will be a minimum of 3 m wide bank top to top, and the culverted 

 lengths will be a minimum of 450 mm diameter, with easily accessible headwall structures.  

 The ditch course will be kept totally separate from the surface water drainage system and 

 detention basin. 
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7.0 PROPOSED FOUL WATER DRAINAGE 

 Severn Trent Water has confirmed that foul water from the whole of Phase 1 Site can 7.1

 discharge to the existing public foul sewer in Byrds Lane to the east of the Site. 

 A new foul pumping station will be constructed by St Modwen at the low point of the Site in 7.2

 the east, with a rising main from the Site along Bramshall Road to Byrds Lane providing the 

 means of discharge. 
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8.0 CONCLUSIONS 

 Based on Environment Agency Flood Maps, the Site is shown to lie in Flood Risk Zone 1 and 8.1

 the risk of fluvial flooding from the unnamed water courses in the Site vicinity to the north is 

 low.  The flood risk from fluvial, groundwater, pluvial and reservoirs, canal and artificial 

 sources is also low.  

 The strategy for draining the Site using SuDs will ensure that the Development does not 8.2

 increase flood risk e i t he r  on  o r  off Site.  It is proposed to maintain the existing drainage 

 regime for the Site by discharging runoff to the existing ditch in the north east.  In 

 accordance with the requirements of the Environment Agency, discharge to the existing ditch 

 in the north east would be limited to 36.5 l/s/ha by a flow control device for storms up to the 

 critical 1 in 100 year (plus 30% climate change) storm event.  Attenuation storage will be 

 provided within  the detention basin to the north east of the Site. 

 A response from Severn Trent Water confirms that foul flows from the phase 1 residential 8.3

 development can discharge to the existing public sewerage system in Byrds Lane within 

 Uttoxeter to the east of the Site.  There will be two on site pumping stations, one within 

 Phase 1A (already approved) and the second in Phase 1B.  The associated rising main will 

 ultimately pass through the development, along Bramshall Road and on to the public 

 sewer outfall in Byrds Lane. 

 This report demonstrates that the Development has a low risk of flooding, and has been 8.4

 designed so that it does not increase flood risk at the Site or elsewhere.  It also confirms 

 that surface water from the Development can be drained sustainably to ensure that 

 flood risk i s not increased elsewhere, and that foul water can be drained into the adjacent 

 public foul water infrastructure. 
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9.0 APPENDICES 

                                                      

 

 
i Site Location Plan 
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ii Topographical Survey 
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iii Phase 1A Drainage Proposals by Rodgers Leask 
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
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

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4

4








4


4


4















4



4 4

4

4

4

4



4















4








4








4

4

4


4







4



4









4
 4


4


300


4

























∅




































 






 




4






4



4


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4
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




∅








 


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RODGERS LEASK



















 

 


























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 





 
 






 





 



 




 


 









 






 


 


 



 




 




 



 








 



 




NOTES:

  
       


      
    


        
 






















    





















    



    


    

KEY:

















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CWC CWC

STORM Network  1

Pipe

Code

Diameter

(mm)

Gradient

(1:)

Pipe

Type

Pipe

Length Number
Invert Cover

Upstream Manhole

Number
Invert Cover

Downstream Manhole

1.000    225 98 CLAY 11.730 S2 108.534 110.750 S4 108.414 110.481

1.001    225 103 CLAY 15.800 S4 108.414 110.481 S6 108.261 110.071

1.002    225 33 CLAY 19.343 S6 108.261 110.071 S8 107.666 109.406

1.003    225 24 CLAY 9.269 S8 107.666 109.406 S10 107.280 109.512

1.004    225 167 CLAY 23.346 S10 107.280 109.512 S12 107.140 110.988

1.005    225 166 CLAY 27.457 S12 107.140 110.988 S14 106.975 111.980

1.006    225 238 CLAY 24.943 S14 106.975 111.980 S16 106.870 112.541

1.007    300 229 CLAY 22.859 S16 106.870 112.541 S18 106.770 112.852

1.008    450 345 CONC 20.672 S18 106.620 112.852 S20 106.560 112.492

1.009    450 334 CONC 13.361 S20 106.560 112.492 S22 106.520 112.069

1.010    450 375 CONC 11.248 S22 106.520 112.069 S24 106.490 111.732

1.011    450 360 CONC 14.383 S24 106.490 111.732 S26 106.450 111.273

1.012    600 533 CONC 32.002 S26 106.300 111.273 S28 106.240 110.321

1.013    600 556 CONC 11.115 S28 106.240 110.321 S30 106.220 109.998

1.014    600 493 CONC 24.671 S30 106.220 109.998 S32 106.170 109.275

1.015    600 315 CONC 20.134 S32 106.170 109.275 S34 106.106 108.724

1.016    600 542 CONC 15.171 S34 106.106 108.724 S36 106.078 108.560

1.017    750 56 CONC 28.530 S36 105.928 108.560 S38 105.415 107.365

1.018    750 37 CONC 36.174 S38 105.415 107.365 S40 104.450 107.045

1.019    750 34 CONC 9.579 S40 104.450 107.045 S42 104.168 106.763

1.020    750 37 CONC 54.418 S42 104.168 106.763 S44 102.703 105.299

1.021    750 82 CONC 46.085 S44 102.703 105.299 S46 102.144 104.664

1.022    750 503 CONC 22.633 S46 102.144 104.664 S48 102.099 104.582

1.023    750 508 CONC 13.729 S48 102.099 104.582 S50 102.072 104.224

1.024    750 48 CONC 15.398 S50 102.072 104.224 S52 101.754 103.847

1.025    750 21 CONC 20.910 S52 101.753 103.847 S54 100.780 102.890

1.026    750 40 CONC 13.677 S54 100.780 102.890 S56 100.438 102.388

1.027    750 89 CONC 83.410 S56 100.438 102.388 S58 99.500 100.800

1.028    750 279 CONC 13.945 S58 99.500 100.800 S60 99.450 100.800

1.029    300 5 CLAY 8.760 S60 99.450 100.800 S62 97.520 98.574

2.000    225 21 CLAY 18.325 S64 109.520 110.711 S66 108.633 110.602

2.001    225 25 CLAY 8.178 S66 108.633 110.602 S68 108.300 109.710

2.002    225 11 CLAY 11.523 S68 108.300 109.710 S10 107.280 109.512

3.000    225 13 CLAY 25.280 S70 110.927 113.220 S72 109.000 112.802

3.001    225 6 CLAY 12.210 S72 109.000 112.802 S16 107.020 112.541

4.000    300 240 CLAY 12.018 S74 107.400 109.638 S76 107.350 109.637

4.001    450 232 CONC 16.245 S76 107.200 109.637 S78 107.130 109.146

4.002    450 45 CONC 30.485 S78 107.130 109.146 S80 106.460 108.538

4.003    450 33 CONC 7.662 S80 106.460 108.538 S36 106.228 108.560

5.000    300 239 CLAY 17.190 S82 109.749 111.249 S84 109.677 111.215

5.001    300 64 CLAY 30.562 S84 109.677 111.215 S86 109.200 110.700

5.002    300 55 CLAY 24.905 S86 109.200 110.700 S88 108.747 110.247

5.003    300 30 CLAY 68.490 S88 108.747 110.247 S90 106.494 107.994

5.004    300 26 CLAY 17.130 S90 106.494 107.994 S92 105.823 107.323

5.005    300 20 CLAY 18.045 S92 105.823 107.323 S40 104.900 107.045

6.000    450 250 CONC 38.074 S94 107.279 108.929 S96 107.127 109.400

6.001    450 251 CONC 30.092 S96 107.127 109.400 S98 107.007 109.383

6.002    450 250 CONC 26.786 S98 107.007 109.383 S100 106.900 109.209

6.003    450 250 CONC 14.477 S100 106.900 109.209 S102 106.842 109.259

6.004    450 251 CONC 16.311 S102 106.842 109.259 S104 106.777 109.333

6.005    450 249 CONC 17.950 S104 106.777 109.333 S106 106.705 109.117

6.006    450 251 CONC 19.574 S106 106.705 109.117 S108 106.627 108.449

6.007    450 26 CONC 14.530 S108 106.627 108.449 S110 106.070 107.720

6.008    450 13 CONC 17.505 S110 106.070 107.720 S40 104.750 107.045

8.000    225 39 CLAY 16.145 S112 102.724 104.149 S114 102.306 103.731

8.001    225 168 CLAY 4.704 S114 102.306 103.731 S52 102.278 103.847

7.000    225 31 CLAY 48.637 S116 109.976 111.401 S118 108.427 109.852

7.001    225 16 CLAY 23.311 S118 108.427 109.852 S106 106.930 109.117

FOUL Network  1

Pipe

Code

Diameter

(mm)

Gradient

(1:)

Pipe

Type

Pipe

Length Number
Invert Cover

Upstream Manhole

Number
Invert Cover

Downstream Manhole

1.000    150 33 CLAY 13.193 F1 111.391 112.714 F3 110.987 112.408

1.001    150 34 CLAY 12.915 F3 110.987 112.408 F5 110.602 112.028

1.002    150 35 CLAY 7.543 F5 110.602 112.028 F7 110.386 111.794

1.003    150 33 CLAY 15.334 F7 110.386 111.794 F9 109.917 111.357

1.004    150 32 CLAY 35.429 F9 109.917 111.357 F11 108.820 110.290

1.005    150 24 CLAY 9.905 F11 108.820 110.290 F13 108.414 109.935

1.006    150 37 CLAY 28.309 F13 108.414 109.935 F15 107.640 109.093

1.007    150 34 CLAY 12.185 F15 107.640 109.093 F17 107.281 108.760

1.008    150 143 CLAY 14.445 F17 107.281 108.760 F19 107.180 108.521

1.009    150 13 CLAY 28.530 F19 107.180 108.521 F21 105.065 107.462

1.010    150 38 CLAY 36.252 F21 105.065 107.462 F23 104.100 107.049

1.011    150 78 CLAY 8.956 F23 104.100 107.049 F25 103.985 106.838

1.012    150 28 CLAY 41.426 F25 103.985 106.838 F27 102.503 105.733

1.013    150 8 CLAY 8.502 F27 102.503 105.733 F29 101.372 105.691

1.014    225 166 CLAY 7.302 F29 101.297 105.691 F31 101.253 105.943

1.015    225 146 CLAY 4.832 F31 101.253 105.943 F33 101.220 105.858

2.000    150 150 CLAY 13.973 F35 107.805 109.645 F37 107.712 109.562

2.001    150 150 CLAY 16.772 F37 107.712 109.562 F39 107.600 109.059

2.002    150 97 CLAY 24.941 F39 107.600 109.059 F41 107.343 108.539

2.003    150 57 CLAY 9.322 F41 107.343 108.539 F19 107.180 108.521

3.000    150 59 CLAY 28.269 F43 109.327 111.266 F45 108.850 110.764

3.001    150 64 CLAY 28.931 F45 108.850 110.764 F47 108.397 110.254

3.002    150 29 CLAY 65.347 F47 108.397 110.254 F49 106.144 108.093

3.003    150 29 CLAY 19.517 F49 106.144 108.093 F51 105.473 107.270

3.004    150 10 CLAY 14.018 F51 105.473 107.270 F23 104.100 107.049

4.000    150 78 CLAY 32.680 F53 107.000 108.966 F55 106.579 109.376

4.001    150 135 CLAY 30.092 F55 106.579 109.376 F57 106.356 109.422

4.002    150 135 CLAY 30.150 F57 106.356 109.422 F59 106.133 109.215

4.003    150 135 CLAY 15.030 F59 106.133 109.215 F61 106.022 109.274

4.004    150 135 CLAY 15.899 F61 106.022 109.274 F63 105.904 109.298

4.005    150 135 CLAY 15.889 F63 105.904 109.298 F65 105.786 109.156

4.006    150 135 CLAY 19.802 F65 105.786 109.156 F67 105.639 108.519

4.007    150 135 CLAY 15.888 F67 105.639 108.519 F69 105.521 107.826

4.008    150 15 CLAY 20.646 F69 105.521 107.826 F23 104.100 107.049

6.000    150 135 CLAY 16.545 F71 102.325 104.106 F73 102.202 103.828

6.001    150 135 CLAY 14.338 F73 102.202 103.828 F75 102.096 104.207

6.002    150 135 CLAY 14.322 F75 102.096 104.207 F77 101.990 104.563

6.003    150 135 CLAY 26.549 F77 101.990 104.563 F79 101.794 104.712

6.004    150 135 CLAY 41.876 F79 101.794 104.712 F81 101.484 105.170

6.005    150 135 CLAY 15.075 F81 101.484 105.170 F29 101.372 105.691

5.000    150 31 CLAY 53.137 F83 109.625 111.496 F85 107.911 109.813

5.001    150 9 CLAY 17.094 F85 107.911 109.813 F87 106.053 109.090

5.002    150 9 CLAY 2.500 F87 106.053 109.090 F65 105.786 109.156
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Trinity Point 16005 - Bramshall Road

New Road Uttoxeter - SWS Calcs

Halesowen  B63 3HY

Date 29/03/2017 11:40 Designed by Neil.Whittaker

File PHASE 1 C SWS -
2017-03-27.SWS...

Checked by

Micro Drainage Network 2016.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for PHASE 1 C SWS - 2017-03-27.SWS

©1982-2016 XP Solutions

Pipe Sizes UTTOXETER SWS - 2017-01-17 Manhole Sizes UTTOXETER SWS - 2017-01-17

FSR Rainfall Model - England and Wales
Return Period (years) 2 Add Flow / Climate Change (%) 0

M5-60 (mm) 19.000 Minimum Backdrop Height (m) 0.050
Ratio R 0.368 Maximum Backdrop Height (m) 1.500

Maximum Rainfall (mm/hr) 0 Min Design Depth for Optimisation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) 1.00

Foul Sewage (l/s/ha) 0.000 Min Slope for Optimisation (1:X) 600
Volumetric Runoff Coeff. 0.750

Designed with Level Soffits

Network Design Table for PHASE 1 C SWS - 2017-03-27.SWS

PN Length

(m)

Fall

(m)

Slope

(1:X)

I.Area

(ha)

T.E.

(mins)

Base

Flow (l/s)

k

(mm)

HYD

SECT

DIA

(mm)

Section Type Auto

Design

1.000 11.730 0.120 97.8 0.070 4.00 0.0 0.600 o 225 Pipe/Conduit
1.001 15.800 0.153 103.3 0.023 0.00 0.0 0.600 o 225 Pipe/Conduit
1.002 19.343 0.595 32.5 0.018 0.00 0.0 0.600 o 225 Pipe/Conduit
1.003 9.269 0.386 24.0 0.013 0.00 0.0 0.600 o 225 Pipe/Conduit

2.000 18.325 0.887 20.7 0.022 4.00 0.0 0.600 o 225 Pipe/Conduit
2.001 8.178 0.333 24.6 0.030 0.00 0.0 0.600 o 225 Pipe/Conduit
2.002 11.523 1.020 11.3 0.039 0.00 0.0 0.600 o 225 Pipe/Conduit

1.004 23.346 0.140 166.8 0.009 0.00 0.0 0.600 o 225 Pipe/Conduit
1.005 27.457 0.165 166.4 0.033 0.00 0.0 0.600 o 225 Pipe/Conduit
1.006 24.943 0.105 237.6 0.064 0.00 0.0 0.600 o 225 Pipe/Conduit

3.000 25.280 1.927 13.1 0.035 4.00 0.0 0.600 o 225 Pipe/Conduit
3.001 12.210 1.980 6.2 0.041 0.00 0.0 0.600 o 225 Pipe/Conduit

1.007 22.859 0.100 228.6 0.040 0.00 0.0 0.600 o 300 Pipe/Conduit

Network Results Table

PN Rain

(mm/hr)

T.C.

(mins)

US/IL

(m)

Σ I.Area

(ha)

Σ Base

Flow (l/s)

Foul

(l/s)

Add Flow

(l/s)

Vel

(m/s)

Cap

(l/s)

Flow

(l/s)

1.000 0.00 4.15 108.534 0.070 0.0 0.0 0.0 1.32 52.6 0.0
1.001 0.00 4.35 108.414 0.093 0.0 0.0 0.0 1.29 51.1 0.0
1.002 0.00 4.49 108.261 0.111 0.0 0.0 0.0 2.30 91.6 0.0
1.003 0.00 4.55 107.666 0.124 0.0 0.0 0.0 2.68 106.6 0.0

2.000 0.00 4.11 109.520 0.022 0.0 0.0 0.0 2.89 115.0 0.0
2.001 0.00 4.16 108.633 0.052 0.0 0.0 0.0 2.65 105.4 0.0
2.002 0.00 4.21 108.300 0.091 0.0 0.0 0.0 3.92 155.7 0.0

1.004 0.00 4.94 107.280 0.224 0.0 0.0 0.0 1.01 40.1 0.0
1.005 0.00 5.39 107.140 0.257 0.0 0.0 0.0 1.01 40.2 0.0
1.006 0.00 5.88 106.975 0.321 0.0 0.0 0.0 0.84 33.6 0.0

3.000 0.00 4.12 110.927 0.035 0.0 0.0 0.0 3.63 144.4 0.0
3.001 0.00 4.15 109.000 0.076 0.0 0.0 0.0 5.30 210.9 0.0

1.007 0.00 6.25 106.870 0.437 0.0 0.0 0.0 1.04 73.2 0.0
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PN Length

(m)

Fall

(m)

Slope

(1:X)

I.Area

(ha)

T.E.

(mins)

Base

Flow (l/s)

k

(mm)

HYD

SECT

DIA

(mm)

Section Type Auto

Design

1.008 20.673 0.060 344.6 0.026 0.00 0.0 0.600 o 450 Pipe/Conduit
1.009 13.361 0.040 334.0 0.075 0.00 0.0 0.600 o 450 Pipe/Conduit
1.010 11.248 0.030 374.9 0.012 0.00 0.0 0.600 o 450 Pipe/Conduit
1.011 14.383 0.040 359.6 0.084 0.00 0.0 0.600 o 450 Pipe/Conduit
1.012 32.002 0.060 533.4 0.038 0.00 0.0 0.600 o 600 Pipe/Conduit
1.013 11.115 0.020 555.8 0.120 0.00 0.0 0.600 o 600 Pipe/Conduit
1.014 24.671 0.050 493.4 0.049 0.00 0.0 0.600 o 600 Pipe/Conduit
1.015 20.134 0.064 314.6 0.063 0.00 0.0 0.600 o 600 Pipe/Conduit
1.016 15.171 0.028 541.8 0.043 0.00 0.0 0.600 o 600 Pipe/Conduit

4.000 12.018 0.050 240.4 0.120 4.00 0.0 0.600 o 300 Pipe/Conduit
4.001 16.245 0.070 232.1 0.100 0.00 0.0 0.600 o 450 Pipe/Conduit
4.002 30.485 0.670 45.5 0.100 0.00 0.0 0.600 o 450 Pipe/Conduit
4.003 7.662 0.232 33.0 0.050 0.00 0.0 0.600 o 450 Pipe/Conduit

1.017 28.530 0.513 55.6 0.031 0.00 0.0 0.600 o 750 Pipe/Conduit
1.018 36.174 0.965 37.5 0.000 0.00 0.0 0.600 o 750 Pipe/Conduit

5.000 17.190 0.072 238.8 0.277 4.00 0.0 0.600 o 300 Pipe/Conduit
5.001 30.562 0.477 64.1 0.026 0.00 0.0 0.600 o 300 Pipe/Conduit
5.002 24.905 0.453 55.0 0.118 0.00 0.0 0.600 o 300 Pipe/Conduit
5.003 68.490 2.253 30.4 0.148 0.00 0.0 0.600 o 300 Pipe/Conduit
5.004 17.130 0.671 25.5 0.217 0.00 0.0 0.600 o 300 Pipe/Conduit
5.005 18.045 0.923 19.6 0.082 0.00 0.0 0.600 o 300 Pipe/Conduit

6.000 38.074 0.152 250.5 0.658 4.00 0.0 0.600 o 450 Pipe/Conduit

Network Results Table

PN Rain

(mm/hr)

T.C.

(mins)

US/IL

(m)

Σ I.Area

(ha)

Σ Base

Flow (l/s)

Foul

(l/s)

Add Flow

(l/s)

Vel

(m/s)

Cap

(l/s)

Flow

(l/s)

1.008 0.00 6.56 106.620 0.463 0.0 0.0 0.0 1.09 173.3 0.0
1.009 0.00 6.77 106.560 0.538 0.0 0.0 0.0 1.11 176.0 0.0
1.010 0.00 6.95 106.520 0.550 0.0 0.0 0.0 1.04 166.0 0.0
1.011 0.00 7.17 106.490 0.634 0.0 0.0 0.0 1.07 169.6 0.0
1.012 0.00 7.68 106.300 0.672 0.0 0.0 0.0 1.05 296.2 0.0
1.013 0.00 7.86 106.240 0.792 0.0 0.0 0.0 1.03 290.1 0.0
1.014 0.00 8.24 106.220 0.841 0.0 0.0 0.0 1.09 308.0 0.0
1.015 0.00 8.48 106.170 0.904 0.0 0.0 0.0 1.37 386.7 0.0
1.016 0.00 8.73 106.106 0.947 0.0 0.0 0.0 1.04 293.8 0.0

4.000 0.00 4.20 107.400 0.120 0.0 0.0 0.0 1.01 71.4 0.0
4.001 0.00 4.40 107.200 0.220 0.0 0.0 0.0 1.33 211.6 0.0
4.002 0.00 4.57 107.130 0.320 0.0 0.0 0.0 3.02 480.4 0.0
4.003 0.00 4.61 106.460 0.370 0.0 0.0 0.0 3.55 564.2 0.0

1.017 0.00 8.85 105.928 1.348 0.0 0.0 0.0 3.76 1659.9 0.0
1.018 0.00 8.98 105.415 1.348 0.0 0.0 0.0 4.58 2023.1 0.0

5.000 0.00 4.28 109.749 0.277 0.0 0.0 0.0 1.01 71.6 0.0
5.001 0.00 4.54 109.677 0.303 0.0 0.0 0.0 1.97 139.1 0.0
5.002 0.00 4.74 109.200 0.421 0.0 0.0 0.0 2.12 150.2 0.0
5.003 0.00 5.14 108.747 0.569 0.0 0.0 0.0 2.86 202.3 0.0
5.004 0.00 5.23 106.494 0.786 0.0 0.0 0.0 3.12 220.8 0.0
5.005 0.00 5.31 105.823 0.868 0.0 0.0 0.0 3.57 252.5 0.0

6.000 0.00 4.50 107.279 0.658 0.0 0.0 0.0 1.28 203.6 0.0
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PN Length

(m)

Fall

(m)

Slope

(1:X)

I.Area

(ha)

T.E.

(mins)

Base

Flow (l/s)

k

(mm)

HYD

SECT

DIA

(mm)

Section Type Auto

Design

6.001 30.092 0.120 250.8 0.011 0.00 0.0 0.600 o 450 Pipe/Conduit
6.002 26.786 0.107 250.3 0.050 0.00 0.0 0.600 o 450 Pipe/Conduit
6.003 14.477 0.058 249.6 0.104 0.00 0.0 0.600 o 450 Pipe/Conduit
6.004 16.311 0.065 250.9 0.041 0.00 0.0 0.600 o 450 Pipe/Conduit
6.005 17.950 0.072 249.3 0.039 0.00 0.0 0.600 o 450 Pipe/Conduit

7.000 48.637 1.549 31.4 0.154 4.00 0.0 0.600 o 225 Pipe/Conduit
7.001 23.311 1.497 15.6 0.170 0.00 0.0 0.600 o 225 Pipe/Conduit

6.006 19.574 0.078 250.9 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit
6.007 14.530 0.557 26.1 0.082 0.00 0.0 0.600 o 450 Pipe/Conduit
6.008 17.505 1.320 13.3 0.040 0.00 0.0 0.600 o 450 Pipe/Conduit

1.019 9.579 0.282 34.0 0.000 0.00 0.0 0.600 o 750 Pipe/Conduit
1.020 54.418 1.465 37.1 0.042 0.00 0.0 0.600 o 750 Pipe/Conduit
1.021 46.086 0.559 82.4 0.220 0.00 0.0 0.600 o 750 Pipe/Conduit
1.022 22.633 0.045 503.0 0.085 0.00 0.0 0.600 o 750 Pipe/Conduit
1.023 13.729 0.027 508.5 0.062 0.00 0.0 0.600 o 750 Pipe/Conduit
1.024 15.399 0.318 48.4 0.030 0.00 0.0 0.600 o 750 Pipe/Conduit

8.000 16.145 0.418 38.6 0.200 4.00 0.0 0.600 o 225 Pipe/Conduit
8.001 4.704 0.028 168.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

1.025 20.910 0.973 21.5 0.079 0.00 0.0 0.600 o 750 Pipe/Conduit
1.026 13.677 0.342 40.0 0.076 0.00 0.0 0.600 o 750 Pipe/Conduit
1.027 83.410 0.938 88.9 0.000 0.00 0.0 0.600 o 750 Pipe/Conduit

Network Results Table

PN Rain

(mm/hr)

T.C.

(mins)

US/IL

(m)

Σ I.Area

(ha)

Σ Base

Flow (l/s)

Foul

(l/s)

Add Flow

(l/s)

Vel

(m/s)

Cap

(l/s)

Flow

(l/s)

6.001 0.00 4.89 107.127 0.669 0.0 0.0 0.0 1.28 203.5 0.0
6.002 0.00 5.24 107.007 0.719 0.0 0.0 0.0 1.28 203.6 0.0
6.003 0.00 5.42 106.900 0.823 0.0 0.0 0.0 1.28 203.9 0.0
6.004 0.00 5.64 106.842 0.864 0.0 0.0 0.0 1.28 203.4 0.0
6.005 0.00 5.87 106.777 0.903 0.0 0.0 0.0 1.28 204.1 0.0

7.000 0.00 4.35 109.976 0.154 0.0 0.0 0.0 2.34 93.2 0.0
7.001 0.00 4.46 108.427 0.324 0.0 0.0 0.0 3.33 132.5 0.0

6.006 0.00 6.13 106.705 1.227 0.0 0.0 0.0 1.28 203.4 0.0
6.007 0.00 6.19 106.627 1.309 0.0 0.0 0.0 3.99 635.1 0.0
6.008 0.00 6.24 106.070 1.349 0.0 0.0 0.0 5.61 891.6 0.0

1.019 0.00 9.02 104.450 3.565 0.0 0.0 0.0 4.81 2125.6 0.0
1.020 0.00 9.21 104.168 3.607 0.0 0.0 0.0 4.60 2032.4 0.0
1.021 0.00 9.46 102.703 3.827 0.0 0.0 0.0 3.08 1362.3 0.0
1.022 0.00 9.77 102.144 3.912 0.0 0.0 0.0 1.24 548.2 0.0
1.023 0.00 9.95 102.099 3.974 0.0 0.0 0.0 1.23 545.2 0.0
1.024 0.00 10.02 102.072 4.004 0.0 0.0 0.0 4.03 1779.3 0.0

8.000 0.00 4.13 102.724 0.200 0.0 0.0 0.0 2.11 84.0 0.0
8.001 0.00 4.21 102.306 0.200 0.0 0.0 0.0 1.01 40.0 0.0

1.025 0.00 10.07 101.753 4.283 0.0 0.0 0.0 6.05 2673.8 0.0
1.026 0.00 10.13 100.780 4.359 0.0 0.0 0.0 4.43 1958.5 0.0
1.027 0.00 10.59 100.438 4.359 0.0 0.0 0.0 2.97 1311.5 0.0
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PN Length

(m)

Fall

(m)

Slope

(1:X)

I.Area

(ha)

T.E.

(mins)

Base

Flow (l/s)

k

(mm)

HYD

SECT

DIA

(mm)

Section Type Auto

Design

1.028 13.946 0.050 278.9 0.291 0.00 0.0 0.600 o 750 Pipe/Conduit
1.029 8.760 1.930 4.5 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

Network Results Table

PN Rain

(mm/hr)

T.C.

(mins)

US/IL

(m)

Σ I.Area

(ha)

Σ Base

Flow (l/s)

Foul

(l/s)

Add Flow

(l/s)

Vel

(m/s)

Cap

(l/s)

Flow

(l/s)

1.028 0.00 10.73 99.500 4.650 0.0 0.0 0.0 1.67 738.1 0.0
1.029 0.00 10.75 99.450 4.650 0.0 0.0 0.0 7.43 525.0 0.0

Free Flowing Outfall Details for PHASE 1 C SWS - 2017-03-27.SWS

Outfall

Pipe Number

Outfall

Name

C. Level

(m)

I. Level

(m)

Min

I. Level

(m)

D,L

(mm)

W

(mm)

1.029 62 98.574 97.520 97.520 1200 0

Simulation Criteria for PHASE 1 C SWS - 2017-03-27.SWS

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 0.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.000 Storm Duration (mins) 30

Ratio R 0.368
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Hydro-Brake Optimum® Manhole: 60, DS/PN: 1.029, Volume (m³): 10.0

Unit Reference MD-SHE-0257-3650-1050-3650
Design Head (m) 1.050

Design Flow (l/s) 36.5
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 257

Invert Level (m) 99.450
Minimum Outlet Pipe Diameter (mm) 300
Suggested Manhole Diameter (mm) 1800

Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.050 36.5 Kick-Flo® 0.789 31.8
Flush-Flo™ 0.409 36.5 Mean Flow over Head Range - 30.0

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake
Optimum® as specified.  Should another type of control device other than a Hydro-Brake Optimum® be
utilised then these storage routing calculations will be invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 8.3 0.800 32.0 2.000 49.8 4.000 69.6 7.000 91.4
0.200 26.4 1.000 35.7 2.200 52.1 4.500 73.7 7.500 94.5
0.300 35.8 1.200 38.9 2.400 54.4 5.000 77.6 8.000 97.6
0.400 36.5 1.400 41.9 2.600 56.5 5.500 81.3 8.500 100.5
0.500 36.2 1.600 44.7 3.000 60.6 6.000 84.8 9.000 103.3
0.600 35.5 1.800 47.3 3.500 65.3 6.500 88.2 9.500 106.1



Travis Baker Page 6

Trinity Point 16005 - Bramshall Road

New Road Uttoxeter - SWS Calcs

Halesowen  B63 3HY

Date 29/03/2017 11:40 Designed by Neil.Whittaker

File PHASE 1 C SWS -
2017-03-27.SWS...

Checked by

Micro Drainage Network 2016.1

Storage Structures for PHASE 1 C SWS - 2017-03-27.SWS

©1982-2016 XP Solutions

Tank or Pond Manhole: 60, DS/PN: 1.029

Invert Level (m) 99.500

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 2126.4 0.600 2478.4 1.200 2850.2 1.800 2914.2 2.400 2914.2
0.100 2183.6 0.700 2539.1 1.300 2914.2 1.900 2914.2 2.500 2914.2
0.200 2241.4 0.800 2600.3 1.400 2914.2 2.000 2914.2
0.300 2299.8 0.900 2662.1 1.500 2914.2 2.100 2914.2
0.400 2358.8 1.000 2723.9 1.600 2914.2 2.200 2914.2
0.500 2418.3 1.100 2786.8 1.700 2914.2 2.300 2914.2
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 0.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.368 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30
Climate Change (%) 0, 0

PN

US/MH

Name Storm

Return

Period

Climate

Change

First (X)

Surcharge

First (Y)

Flood

First (Z)

Overflow

Overflow

Act.

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

1.000 2 15 Winter 2 +0% 30/15 Winter 108.614 -0.145 0.000
1.001 4 15 Winter 2 +0% 30/15 Summer 108.505 -0.134 0.000
1.002 6 15 Winter 2 +0% 30/15 Summer 108.332 -0.154 0.000
1.003 8 15 Winter 2 +0% 30/15 Summer 107.739 -0.152 0.000
2.000 64 15 Winter 2 +0% 109.548 -0.197 0.000
2.001 66 15 Winter 2 +0% 108.681 -0.177 0.000
2.002 68 15 Winter 2 +0% 30/15 Summer 108.348 -0.177 0.000
1.004 10 15 Winter 2 +0% 2/15 Winter 107.527 0.022 0.000
1.005 12 15 Winter 2 +0% 2/15 Summer 107.433 0.068 0.000
1.006 14 15 Winter 2 +0% 2/15 Summer 107.290 0.090 0.000
3.000 70 15 Winter 2 +0% 110.958 -0.194 0.000
3.001 72 15 Winter 2 +0% 109.038 -0.187 0.000
1.007 16 15 Winter 2 +0% 30/15 Summer 107.084 -0.086 0.000
1.008 18 15 Winter 2 +0% 30/15 Summer 106.857 -0.213 0.000
1.009 20 15 Winter 2 +0% 30/15 Summer 106.818 -0.192 0.000
1.010 22 15 Winter 2 +0% 30/15 Summer 106.787 -0.183 0.000
1.011 24 15 Winter 2 +0% 106.753 -0.187 0.000
1.012 26 15 Winter 2 +0% 106.622 -0.278 0.000
1.013 28 15 Winter 2 +0% 106.588 -0.252 0.000
1.014 30 15 Winter 2 +0% 106.520 -0.300 0.000
1.015 32 15 Winter 2 +0% 106.474 -0.296 0.000
1.016 34 15 Winter 2 +0% 106.447 -0.259 0.000
4.000 74 15 Winter 2 +0% 107.526 -0.174 0.000
4.001 76 15 Winter 2 +0% 107.341 -0.309 0.000
4.002 78 15 Winter 2 +0% 107.233 -0.347 0.000
4.003 80 15 Winter 2 +0% 106.599 -0.311 0.000
1.017 36 30 Winter 2 +0% 106.096 -0.582 0.000
1.018 38 30 Winter 2 +0% 105.559 -0.606 0.000
5.000 82 15 Winter 2 +0% 30/15 Summer 109.954 -0.095 0.000
5.001 84 15 Winter 2 +0% 109.812 -0.165 0.000
5.002 86 15 Winter 2 +0% 30/15 Summer 109.354 -0.146 0.000
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PN

US/MH

Name

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded

1.000 2 0.28 12.5 OK
1.001 4 0.35 15.7 OK
1.002 6 0.22 18.2 OK
1.003 8 0.23 20.0 OK
2.000 64 0.04 3.9 OK
2.001 66 0.10 8.2 OK
2.002 68 0.10 13.6 OK
1.004 10 0.89 32.9 SURCHARGED
1.005 12 0.93 34.8 SURCHARGED
1.006 14 1.36 42.2 SURCHARGED
3.000 70 0.05 6.2 OK
3.001 72 0.07 12.0 OK
1.007 16 0.85 55.1 OK
1.008 18 0.41 57.8 OK
1.009 20 0.52 65.3 OK
1.010 22 0.63 66.7 OK
1.011 24 0.64 75.1 OK
1.012 26 0.32 77.4 OK
1.013 28 0.63 87.6 OK
1.014 30 0.37 90.4 OK
1.015 32 0.32 93.6 OK
1.016 34 0.62 95.8 OK
4.000 74 0.37 21.3 OK
4.001 76 0.22 35.5 OK
4.002 78 0.12 49.4 OK
4.003 80 0.21 56.1 OK
1.017 36 0.11 127.4 OK
1.018 38 0.08 127.5 OK
5.000 82 0.80 49.2 OK
5.001 84 0.41 52.3 OK
5.002 86 0.51 68.5 OK
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5.003 88 15 Winter 2 +0% 30/15 Summer 108.891 -0.156 0.000
5.004 90 15 Winter 2 +0% 30/15 Summer 106.669 -0.125 0.000
5.005 92 15 Winter 2 +0% 30/15 Summer 105.992 -0.131 0.000
6.000 94 15 Winter 2 +0% 30/15 Summer 107.544 -0.185 0.000
6.001 96 15 Winter 2 +0% 30/15 Summer 107.396 -0.181 0.000
6.002 98 15 Winter 2 +0% 30/15 Summer 107.296 -0.161 0.000
6.003 100 15 Winter 2 +0% 30/15 Summer 107.237 -0.113 0.000
6.004 102 15 Winter 2 +0% 30/15 Summer 107.198 -0.094 0.000
6.005 104 15 Winter 2 +0% 30/15 Summer 107.154 -0.073 0.000
7.000 116 15 Winter 2 +0% 110.061 -0.140 0.000
7.001 118 15 Winter 2 +0% 108.529 -0.123 0.000
6.006 106 15 Winter 2 +0% 30/15 Summer 107.107 -0.048 0.000
6.007 108 15 Winter 2 +0% 106.828 -0.249 0.000
6.008 110 15 Winter 2 +0% 106.230 -0.290 0.000
1.019 40 15 Winter 2 +0% 104.827 -0.373 0.000
1.020 42 15 Winter 2 +0% 104.419 -0.499 0.000
1.021 44 15 Winter 2 +0% 30/15 Summer 103.044 -0.409 0.000
1.022 46 15 Winter 2 +0% 2/15 Summer 102.909 0.015 0.000
1.023 48 30 Winter 2 +0% 30/15 Summer 102.849 0.000 0.000
1.024 50 15 Winter 2 +0% 102.460 -0.362 0.000
8.000 112 15 Winter 2 +0% 30/15 Summer 102.833 -0.116 0.000
8.001 114 15 Summer 2 +0% 2/15 Summer 102.562 0.031 0.000
1.025 52 15 Winter 2 +0% 102.041 -0.462 0.000
1.026 54 15 Winter 2 +0% 101.172 -0.358 0.000
1.027 56 15 Winter 2 +0% 100.775 -0.413 0.000
1.028 58 15 Winter 2 +0% 30/15 Summer 100.205 -0.045 0.000
1.029 60 240 Winter 2 +0% 2/120 Winter 99.777 0.027 0.000
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5.003 88 0.46 89.5 OK
5.004 90 0.63 119.6 OK
5.005 92 0.60 130.8 OK
6.000 94 0.64 115.6 OK
6.001 96 0.66 114.7 OK
6.002 98 0.67 115.1 OK
6.003 100 0.81 125.6 OK
6.004 102 0.81 127.8 OK
6.005 104 0.80 129.4 OK
7.000 116 0.31 27.3 OK
7.001 118 0.42 51.3 OK
6.006 106 1.00 163.8 OK
6.007 108 0.41 173.1 OK
6.008 110 0.27 177.8 OK
1.019 40 0.50 417.8 OK
1.020 42 0.24 421.7 OK
1.021 44 0.39 448.9 OK
1.022 46 1.20 454.3 SURCHARGED
1.023 48 1.60 426.3 OK
1.024 50 0.53 464.4 OK
8.000 112 0.48 35.6 OK
8.001 114 1.25 35.9 SURCHARGED
1.025 52 0.31 485.6 OK
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1.026 54 0.54 492.6 OK
1.027 56 0.41 486.3 OK
1.028 58 1.00 472.2 OK
1.029 60 0.10 36.1 SURCHARGED
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 0.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.368 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30
Climate Change (%) 0, 0
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1.000 2 15 Winter 30 +0% 30/15 Winter 108.772 0.013 0.000
1.001 4 15 Winter 30 +0% 30/15 Summer 108.743 0.104 0.000
1.002 6 15 Winter 30 +0% 30/15 Summer 108.685 0.199 0.000
1.003 8 15 Winter 30 +0% 30/15 Summer 108.635 0.744 0.000
2.000 64 15 Winter 30 +0% 109.559 -0.186 0.000
2.001 66 15 Winter 30 +0% 108.703 -0.155 0.000
2.002 68 15 Winter 30 +0% 30/15 Summer 108.637 0.112 0.000
1.004 10 15 Winter 30 +0% 2/15 Winter 108.603 1.098 0.000
1.005 12 15 Winter 30 +0% 2/15 Summer 108.356 0.991 0.000
1.006 14 15 Winter 30 +0% 2/15 Summer 107.966 0.766 0.000
3.000 70 15 Winter 30 +0% 110.972 -0.180 0.000
3.001 72 15 Winter 30 +0% 109.056 -0.169 0.000
1.007 16 15 Winter 30 +0% 30/15 Summer 107.365 0.195 0.000
1.008 18 15 Winter 30 +0% 30/15 Summer 107.098 0.028 0.000
1.009 20 15 Winter 30 +0% 30/15 Summer 107.024 0.014 0.000
1.010 22 15 Winter 30 +0% 30/15 Summer 106.982 0.012 0.000
1.011 24 30 Summer 30 +0% 106.940 0.000 0.000
1.012 26 15 Winter 30 +0% 106.900 0.000 0.000
1.013 28 15 Winter 30 +0% 106.816 -0.024 0.000
1.014 30 15 Winter 30 +0% 106.790 -0.030 0.000
1.015 32 15 Winter 30 +0% 106.721 -0.049 0.000
1.016 34 15 Winter 30 +0% 106.661 -0.045 0.000
4.000 74 15 Winter 30 +0% 107.585 -0.115 0.000
4.001 76 15 Summer 30 +0% 107.412 -0.238 0.000
4.002 78 15 Summer 30 +0% 107.287 -0.293 0.000
4.003 80 15 Summer 30 +0% 106.674 -0.236 0.000
1.017 36 15 Winter 30 +0% 106.173 -0.505 0.000
1.018 38 15 Winter 30 +0% 105.622 -0.543 0.000
5.000 82 15 Winter 30 +0% 30/15 Summer 110.129 0.080 0.000
5.001 84 15 Winter 30 +0% 109.882 -0.095 0.000
5.002 86 15 Winter 30 +0% 30/15 Summer 109.577 0.077 0.000
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Level
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1.000 2 0.53 23.6 SURCHARGED
1.001 4 0.65 29.2 SURCHARGED
1.002 6 0.41 34.0 SURCHARGED
1.003 8 0.37 32.3 SURCHARGED
2.000 64 0.07 7.4 OK
2.001 66 0.22 17.5 OK
2.002 68 0.22 29.2 SURCHARGED
1.004 10 1.42 52.4 SURCHARGED
1.005 12 1.59 59.2 SURCHARGED
1.006 14 2.35 72.8 SURCHARGED
3.000 70 0.09 11.8 OK
3.001 72 0.14 25.6 OK
1.007 16 1.59 103.3 SURCHARGED
1.008 18 0.79 111.6 SURCHARGED
1.009 20 1.03 127.8 SURCHARGED
1.010 22 1.22 129.8 SURCHARGED
1.011 24 1.03 121.2 OK
1.012 26 0.59 143.7 OK
1.013 28 1.11 153.9 OK
1.014 30 0.65 156.9 OK
1.015 32 0.53 155.3 OK
1.016 34 1.00 155.4 OK
4.000 74 0.70 40.4 OK
4.001 76 0.45 74.2 OK
4.002 78 0.26 108.1 OK
4.003 80 0.46 124.6 OK
1.017 36 0.23 258.7 OK
1.018 38 0.17 260.9 OK
5.000 82 1.52 93.2 SURCHARGED
5.001 84 0.80 100.9 OK
5.002 86 0.99 132.2 SURCHARGED
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5.003 88 15 Winter 30 +0% 30/15 Summer 109.173 0.126 0.000
5.004 90 15 Winter 30 +0% 30/15 Summer 107.457 0.663 0.000
5.005 92 15 Winter 30 +0% 30/15 Summer 106.454 0.331 0.000
6.000 94 15 Winter 30 +0% 30/15 Summer 108.386 0.657 0.000
6.001 96 15 Winter 30 +0% 30/15 Summer 108.226 0.649 0.000
6.002 98 15 Winter 30 +0% 30/15 Summer 108.090 0.633 0.000
6.003 100 15 Winter 30 +0% 30/15 Summer 107.943 0.593 0.000
6.004 102 15 Winter 30 +0% 30/15 Summer 107.772 0.480 0.000
6.005 104 15 Winter 30 +0% 30/15 Summer 107.590 0.363 0.000
7.000 116 15 Winter 30 +0% 110.099 -0.102 0.000
7.001 118 15 Winter 30 +0% 108.593 -0.059 0.000
6.006 106 15 Winter 30 +0% 30/15 Summer 107.399 0.244 0.000
6.007 108 15 Winter 30 +0% 106.938 -0.139 0.000
6.008 110 15 Winter 30 +0% 106.306 -0.214 0.000
1.019 40 15 Winter 30 +0% 105.168 -0.032 0.000
1.020 42 15 Winter 30 +0% 104.536 -0.382 0.000
1.021 44 15 Winter 30 +0% 30/15 Summer 103.741 0.288 0.000
1.022 46 15 Winter 30 +0% 2/15 Summer 103.416 0.522 0.000
1.023 48 15 Winter 30 +0% 30/15 Summer 103.103 0.254 0.000
1.024 50 15 Winter 30 +0% 102.677 -0.145 0.000
8.000 112 15 Winter 30 +0% 30/15 Summer 103.063 0.114 0.000
8.001 114 15 Winter 30 +0% 2/15 Summer 102.720 0.189 0.000
1.025 52 15 Winter 30 +0% 102.170 -0.333 0.000
1.026 54 15 Winter 30 +0% 101.446 -0.084 0.000
1.027 56 15 Winter 30 +0% 101.084 -0.104 0.000
1.028 58 15 Winter 30 +0% 30/15 Summer 100.519 0.269 0.000
1.029 60 240 Winter 30 +0% 2/120 Winter 100.068 0.318 0.000
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Exceeded

5.003 88 0.88 170.8 SURCHARGED
5.004 90 1.22 230.2 SURCHARGED
5.005 92 1.16 252.4 SURCHARGED
6.000 94 1.13 204.3 SURCHARGED
6.001 96 1.12 195.5 SURCHARGED
6.002 98 1.17 201.1 SURCHARGED
6.003 100 1.47 227.1 SURCHARGED
6.004 102 1.50 237.7 SURCHARGED
6.005 104 1.51 244.9 SURCHARGED
7.000 116 0.58 51.8 OK
7.001 118 0.90 108.9 OK
6.006 106 1.98 324.7 SURCHARGED
6.007 108 0.81 342.6 OK
6.008 110 0.54 350.1 OK
1.019 40 1.00 831.4 OK
1.020 42 0.48 839.0 OK
1.021 44 0.76 863.8 SURCHARGED
1.022 46 2.31 873.5 SURCHARGED
1.023 48 3.30 880.1 SURCHARGED
1.024 50 1.00 882.0 OK
8.000 112 0.90 66.7 SURCHARGED
8.001 114 2.29 65.8 SURCHARGED
1.025 52 0.59 916.1 OK
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1.026 54 1.00 915.3 OK
1.027 56 0.77 912.2 OK
1.028 58 1.97 931.6 FLOOD RISK
1.029 60 0.10 36.5 SURCHARGED
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 5.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.000 Cv (Summer) 0.750

Region England and Wales Ratio R 0.368 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 100
Climate Change (%) 30
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Name Storm
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Climate

Change
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Surcharge

First (Y)

Flood

First (Z)
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Overflow

Act.

Water

 Level

(m)

Surcharged

Depth

(m)

1.000 2 15 Winter 100 +30% 100/15 Summer 109.721 0.962
1.001 4 15 Winter 100 +30% 100/15 Summer 109.648 1.009
1.002 6 15 Winter 100 +30% 100/15 Summer 109.532 1.046
1.003 8 15 Winter 100 +30% 100/15 Summer 100/15 Winter 109.408 1.517
2.000 64 15 Winter 100 +30% 109.572 -0.173
2.001 66 15 Winter 100 +30% 100/15 Summer 109.476 0.618
2.002 68 15 Winter 100 +30% 100/15 Summer 109.453 0.928
1.004 10 15 Winter 100 +30% 100/15 Summer 109.400 1.895
1.005 12 15 Winter 100 +30% 100/15 Summer 109.138 1.773
1.006 14 15 Winter 100 +30% 100/15 Summer 108.701 1.501
3.000 70 15 Winter 100 +30% 110.985 -0.167
3.001 72 15 Winter 100 +30% 109.074 -0.151
1.007 16 15 Winter 100 +30% 100/15 Summer 107.884 0.714
1.008 18 15 Winter 100 +30% 100/15 Summer 107.424 0.354
1.009 20 15 Winter 100 +30% 100/15 Summer 107.356 0.346
1.010 22 15 Winter 100 +30% 100/15 Summer 107.250 0.280
1.011 24 15 Winter 100 +30% 100/15 Summer 107.138 0.198
1.012 26 15 Winter 100 +30% 100/15 Summer 106.977 0.077
1.013 28 15 Winter 100 +30% 100/15 Summer 106.918 0.078
1.014 30 15 Winter 100 +30% 100/15 Summer 106.877 0.057
1.015 32 15 Winter 100 +30% 100/15 Summer 106.813 0.043
1.016 34 15 Winter 100 +30% 100/15 Summer 106.720 0.014
4.000 74 15 Summer 100 +30% 100/15 Summer 107.720 0.020
4.001 76 15 Winter 100 +30% 107.494 -0.156
4.002 78 15 Summer 100 +30% 107.339 -0.241
4.003 80 15 Winter 100 +30% 106.760 -0.150
1.017 36 15 Winter 100 +30% 106.282 -0.396
1.018 38 15 Winter 100 +30% 105.918 -0.247
5.000 82 15 Winter 100 +30% 100/15 Summer 111.006 0.957
5.001 84 15 Winter 100 +30% 100/15 Summer 110.847 0.870
5.002 86 15 Winter 100 +30% 100/15 Summer 110.558 1.058
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Pipe

Flow

(l/s) Status

Level

Exceeded

1.000 2 0.000 0.70 31.2 SURCHARGED
1.001 4 0.000 0.83 37.5 SURCHARGED
1.002 6 0.000 0.43 35.7 SURCHARGED
1.003 8 2.379 0.56 49.0 FLOOD 1
2.000 64 0.000 0.12 12.5 OK
2.001 66 0.000 0.28 23.0 SURCHARGED
2.002 68 0.000 0.27 35.1 FLOOD RISK
1.004 10 0.000 1.85 68.3 FLOOD RISK
1.005 12 0.000 1.99 74.1 SURCHARGED
1.006 14 0.000 2.81 87.0 SURCHARGED
3.000 70 0.000 0.15 19.8 OK
3.001 72 0.000 0.24 43.1 OK
1.007 16 0.000 2.15 139.3 SURCHARGED
1.008 18 0.000 1.06 149.5 SURCHARGED
1.009 20 0.000 1.45 180.8 SURCHARGED
1.010 22 0.000 1.76 187.4 SURCHARGED
1.011 24 0.000 1.88 221.5 SURCHARGED
1.012 26 0.000 0.96 234.4 SURCHARGED
1.013 28 0.000 2.01 278.1 SURCHARGED
1.014 30 0.000 1.22 294.7 SURCHARGED
1.015 32 0.000 1.08 313.8 SURCHARGED
1.016 34 0.000 2.10 325.8 SURCHARGED
4.000 74 0.000 1.19 68.8 SURCHARGED
4.001 76 0.000 0.76 125.0 OK
4.002 78 0.000 0.43 178.9 OK
4.003 80 0.000 0.76 205.1 OK
1.017 36 0.000 0.45 502.0 OK
1.018 38 0.000 0.32 498.0 OK
5.000 82 0.000 1.92 117.4 FLOOD RISK
5.001 84 0.000 0.90 114.0 SURCHARGED
5.002 86 0.000 1.03 138.7 FLOOD RISK



Travis Baker Page 3

Trinity Point Phase 1C, Bramshall Road

New Road Uttoxeter - SWS Calcs

Halesowen  B63 3HY

Date 29/03/2017 14:43 Designed by Neil.Whittaker

File PHASE 1 C SWS -
2017-03-27.SWS...

Checked by

Micro Drainage Network 2016.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for PHASE 1 C
SWS - 2017-03-27.SWS

©1982-2016 XP Solutions

PN

US/MH

Name Storm
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Change
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Flood
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Overflow

Act.

Water

 Level

(m)

Surcharged

Depth

(m)

5.003 88 15 Winter 100 +30% 100/15 Summer 110.079 1.032
5.004 90 15 Winter 100 +30% 100/15 Summer 100/15 Winter 107.996 1.202
5.005 92 15 Winter 100 +30% 100/15 Summer 106.986 0.863
6.000 94 15 Winter 100 +30% 100/15 Summer 100/15 Winter 108.935 1.206
6.001 96 15 Winter 100 +30% 100/15 Summer 108.769 1.192
6.002 98 15 Winter 100 +30% 100/15 Summer 108.601 1.144
6.003 100 15 Winter 100 +30% 100/15 Summer 108.423 1.073
6.004 102 15 Winter 100 +30% 100/15 Summer 108.206 0.914
6.005 104 15 Winter 100 +30% 100/15 Summer 107.962 0.735
7.000 116 15 Winter 100 +30% 100/15 Summer 110.325 0.124
7.001 118 15 Winter 100 +30% 100/15 Summer 109.445 0.793
6.006 106 15 Winter 100 +30% 100/15 Summer 107.694 0.539
6.007 108 15 Winter 100 +30% 100/15 Winter 107.135 0.058
6.008 110 15 Winter 100 +30% 106.394 -0.126
1.019 40 15 Winter 100 +30% 100/15 Summer 105.809 0.609
1.020 42 30 Winter 100 +30% 100/15 Summer 105.363 0.445
1.021 44 30 Winter 100 +30% 100/15 Summer 104.837 1.384
1.022 46 30 Winter 100 +30% 100/15 Summer 104.324 1.430
1.023 48 30 Winter 100 +30% 100/15 Summer 103.828 0.979
1.024 50 30 Winter 100 +30% 100/15 Summer 103.320 0.498
8.000 112 15 Winter 100 +30% 100/15 Summer 103.331 0.382
8.001 114 30 Winter 100 +30% 100/15 Summer 102.874 0.343
1.025 52 30 Winter 100 +30% 100/15 Summer 102.810 0.307
1.026 54 30 Winter 100 +30% 100/15 Summer 102.260 0.730
1.027 56 30 Winter 100 +30% 100/15 Summer 101.700 0.512
1.028 58 30 Winter 100 +30% 100/15 Summer 100.771 0.521
1.029 60 480 Winter 100 +30% 100/15 Summer 100.503 0.753
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US/MH

Name

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded

5.003 88 0.000 0.95 184.7 FLOOD RISK
5.004 90 2.498 1.29 242.9 FLOOD 1
5.005 92 0.000 1.25 271.2 SURCHARGED
6.000 94 5.819 1.24 223.3 FLOOD 1
6.001 96 0.000 1.25 218.0 SURCHARGED
6.002 98 0.000 1.35 233.6 SURCHARGED
6.003 100 0.000 1.73 268.5 SURCHARGED
6.004 102 0.000 1.77 280.3 SURCHARGED
6.005 104 0.000 1.79 290.0 SURCHARGED
7.000 116 0.000 0.86 76.3 SURCHARGED
7.001 118 0.000 1.10 133.3 SURCHARGED
6.006 106 0.000 2.57 420.8 SURCHARGED
6.007 108 0.000 1.06 444.7 SURCHARGED
6.008 110 0.000 0.70 451.6 OK
1.019 40 0.000 1.37 1137.0 SURCHARGED
1.020 42 0.000 0.63 1095.9 SURCHARGED
1.021 44 0.000 0.97 1102.6 SURCHARGED
1.022 46 0.000 2.93 1110.2 SURCHARGED
1.023 48 0.000 4.18 1114.8 SURCHARGED
1.024 50 0.000 1.27 1118.0 SURCHARGED
8.000 112 0.000 1.09 81.3 SURCHARGED
8.001 114 0.000 2.35 67.4 SURCHARGED
1.025 52 0.000 0.75 1161.7 SURCHARGED
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1.026 54 0.000 1.28 1173.5 SURCHARGED
1.027 56 0.000 0.99 1171.4 SURCHARGED
1.028 58 0.000 2.58 1217.3 FLOOD RISK
1.029 60 0.000 0.11 36.6 FLOOD RISK
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