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1. INTRODUCTION 

1.1 This surface water and foul water drainage strategy, including an assessment of flood 

risk, has been prepared on behalf of Cityside UK Ltd in support of a planning 

application for a proposed residential care home development at Sparth House, 

185 Manchester Road, Rochdale, OL11 3QY. A location plan is provided in Appendix A. 

1.2 This drainage strategy outlines the existing site conditions and details the proposed 

development. It assesses the potential impacts on the current drainage infrastructure 

and sets out a strategy for the design and implementation of new drainage systems to 

serve the development. 
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2. BASE INFORMATION 

Existing site 

2.1 The proposal concerns a roughly rectangular parcel of land, approximately 1,868 m² 

in area, located within Rochdale in the vicinity of The Highfield Hospital. The site is 

currently a domestic property with a large rear garden.  

2.2 The site is bounded by Manchester Road to the west, domestic properties to the north 

and south and a private road / land to the east, which in turn is bordered by Castleton 

Bowling Club. 

Understanding of existing drainage local to the site 

2.3 The nearest Main River is the River Roch that is located approx. 1km to the west of 

the site. 

2.4 The nearest off-site surface water feature is an unnamed ordinary watercourse 

located 118m to the northwest of the site within third party land, Mandale Park. 

2.5 Sewer records obtained from United Utilities, included in Appendix B, indicate the 

presence of a 300mm diameter public combined sewer located within Manchester 

Road. The sewer flows southward beneath Manchester Road and conveys both foul 

water and surface water runoff from the surrounding urban area. 

2.6 The existing domestic property drains to the public sewer.  

 Site geology 

2.7 Trial holes categorise the soil as gravelly silty fine to medium sand that becomes more 

clayey with depth.  

Flood risk 

2.8 The Flood Map for Planning identifies the site lying within Flood Zone 1, the lowest 

risk, and is identified as land assessed as having a less than 0.1% annual probability of 

river or sea flooding. 
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2.9 The Long Term Flood Risk map on the GOV.uk website shows the site is at a very low 

risk of surface water flooding. A very low risk means that each year, this area has a 

chance of flooding of less than 0.1%. Flooding from surface water is difficult to predict 

as rainfall location and volume are difficult to forecast. In addition, local features can 

greatly affect the chance and severity of flooding. 

2.10 The Rochdale Canal lies approx. 750m to the southeast of the site.  

2.11 The Environment Agency risk of flooding from reservoirs map identifies the site is not 

at risk.  

2.12 United Utilities sewer mapping indicates the presence of a 300mm diameter public 

combined sewer located within Manchester Road flowing to the south. If the sewer 

were to surcharge, then it would flow along Manchester Road and not affect the site.  

2.13 Groundwater flooding is not considered to be a significant flood risk factor. 

2.14 Surface water runoff from the development will be controlled prior to discharge from 

the developed site and attenuation provided. As such there will be no change to the 

flood risk upstream or downstream of this location. 

Proposed development 

2.15 The proposal involves the development of a low-rise residential care home on a site 

that is currently in use as a private domestic property.  
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3. PROPOSED DRAINAGE STRATEGY 

3.1 The proposed drainage layout is included within Appendix C.  

Surface water drainage 

3.2 In accordance with the National Standards for Sustainable Drainage, the drainage 

strategy should incorporate the use of Sustainable Drainage (SUDS) where possible. In 

the first instance surface water runoff should be collected for non-potable use. After 

which water should be disposed of via infiltration. If drainage cannot be achieved 

solely through infiltration due to site conditions or contamination risks, the preferred 

options are (in order of preference):  

(i) a controlled discharge to a local waterbody or watercourse, or  

(ii) a controlled discharge into the public sewer network (depending on availability 

and capacity).  

3.4 Appendix D shows proposals for incorporation of Rainwater Garden areas for on-site 

use of non-potable water.  Attic areas within the scheme are utilised as 

accommodation with vaulted ceilings and roof levels cannot be raised due to 

consideration of neighbouring properties.  Installation of a header tank, pressure 

vessels and disinfection equipment necessary to re-use non-potable water for WCs is 

therefore not possible.   

3.5 The rates and volume of discharge should be restricted to the pre-development values 

as far as practicable. 

3.6 Soakaway tests have been carried out on the site.  Infiltration rates varied from 3.34 x 

10 -7 m/ sec to 5.82 x 10 -6 m/ sec.  The low infiltration rates measured are unsuitable 

for complete discharge of surface water runoff via infiltration. It is proposed to use 

permeable asphalt to hard landscaped areas to allow as much surface water as 

possible to infiltrate slowly into the ground, with outlets to an attenuation tank to 

cater for periods of sustained heavy rainfall when the infiltration rate will not allow 

full permeation.  
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3.7 The nearest off-site surface water feature is an unnamed ordinary watercourse 

located 118m to the northwest of the site within third party land, Mandale Park.  A 

site survey has been carried out to investigate the possibility of a controlled 

discharge to this watercourse.  The watercourse is a shallow ditch adjacent to a 

footpath through a densely wooded area of the park (fig 1 and 2).   

The works required to install a surface water drainage run to discharge to this ditch 

are considered excessive and counter productive to the aims and ethos of the SUDS 

hierarchy. These works would require the following: 

• A phased partial closure of Manchester Road to install the drainage run at a 

depth of at least 1.2mBGL.  

• Completion of a build over agreement between the client and United Utilities 

for the 300mm diameter vitrified clay sewer located at approx. 3.1m depth. 

• The drainage run would need to avoid all public utilities buried within 

Manchester Road while maintaining a suitable depth and fall to route to the 

water feature. 

• Removal of at least 200m2 of green vegetation through a public park to the 

ditch during the enabling works. This green vegetation includes mature trees 

which should corroborated by an arboriculturist prior to tendering for the 

works. 

• Excavation of at least 200m2 of ground containing mature tree roots and 

wildlife habitat.  It is likely to be necessary to fell trees between Manchester 

Road and the water course to safely install the buried drainage run. 

• An agreement with Rochdale Borough Council to all of the above prior to 

tendering for these works. 

• A loss of public amenity space for the duration of the works. 

• Re-wilding/ planting of the construction area and reinstatement of the public 

footpath. 

It is considered that the works would have a disproportional negative impact on the 

environment and the local community and the cost and complexity of this work is 

unviable. 
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Figure 1 
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Figure 2 

 

Photo 1 - View of Mandale Park from east side of Manchester Road 

P1 

P2 

P3 

P4 
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Photo 2 - Entrance to Mandale Park opposite site. 

 

 

Photo 3 - Ditch adjacent to footpath identified as Water Course on OS Map 
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Photo 4 - Continuation of ditch away from footpath 

 

3.8 United Utilities sewer records indicate a 300mm diameter public combined sewer 

located within Manchester Road flowing southward. This sewer conveys both foul 

water and surface water runoff from the surrounding urban area. 

3.9 It is therefore intended that rain garden planting will be incorporated into the external 

works to use non-potable water within the site.  Permeable asphalt will be used to 

allow infiltration of rainwater to the ground below tarmac areas with connection to 

the attenuation tank to cater for periods of sustained heavy rainfall on low 

permeability sub-soil.  New surface water drainage will be constructed, appropriately 

sized to take surface water runoff from the new roofs and hardstanding areas not used 

in rain gardens or disposed of through infiltration.  This will be controlled to the 

existing pre-development Greenfield runoff rate, Qbar, or 2.0 l/s whichever is the 

greater, allowing surface water runoff generated by all rainfall events up to the 100 

year critical rain storm plus 45% on stored volumes to discharge into the public 

combined sewer located within Manchester Road. The additional 45% is to allow for 

climate change and has been included in the surface water volume.  
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3.10 To determine the restricted surface water discharge rate from the developed site, the 

pre-development Greenfield runoff rates have been calculated using the ‘Causeway 

Flow’ programme. The calculations are based upon the area of the development site 

and this has been measured as 0.187ha. The existing pre-development Greenfield 

runoff rates have been calculated as below:  

  

 

3.11 As the existing pre-development Greenfield runoff rate, Qbar, has been calculated as 

2.1 l/s, it is intended that new surface water drainage will therefore be constructed, 

appropriately sized to take surface water runoff from the proposed development and 

be attenuated to 2.1 l/s prior to a controlled discharge into the public combined sewer 

located within Manchester Road. 
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3.12 The proposed surface water drainage for the development will take runoff from the 

building roofs and hardstanding areas.  

3.13 A surface water drainage design has been carried out for the proposed development 

for all events up to the 100 year critical rain storm plus 45% for climate change on 

stored volumes. Attenuation is provided within underground storage located beneath 

hardstanding areas. The surface water drainage design is included within Appendix F. 

Foul Water Drainage 

3.14 United Utilities sewer records indicate a 300mm diameter public combined sewer 

located within Manchester Road flowing southward. This sewer conveys both foul 

water and surface water runoff from the surrounding urban area. 

3.15 Foul water from the developed site is to discharge into the public combined sewer 

within Manchester Road.  
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4. SUMMARY AND CONCLUSIONS 

4.1  This surface water and foul water drainage strategy, along with an assessment of flood 

risk, has been prepared on behalf of Cityside UK Ltd in support of a planning 

application for a proposed residential care home development at Sparth House, 

185 Manchester Road, Rochdale, OL11 3QY. 

4.2 The risk of flooding to the development site is low.  

4.3 Rain Garden Planting is incorporated into the scheme for non-potable water use.  

Permeable asphalt is incorporated to allow infiltration of rainwater on hardstanding 

areas, limited by the low permeability of the subsoil.  New surface water drainage will 

be constructed, appropriately sized, to take excess surface water runoff from the 

proposed building roofs and hardstanding areas and be attenuated to 2.1 l/s prior to 

a controlled discharge being made into the public combined sewer located within 

Manchester Road. 

4.4 Foul water from the developed site is to discharge into the public combined sewer 

within Manchester Road.  
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APPENDIX A  

LOCATION PLAN 
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APPENDIX B 

UNITED UTILITIES SEWER RECORDS 

  



 
The position of the underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently available. United Utilities Water will not accept liability for any loss or damage caused by the actual position being different from those shown.

 
Crown copyright and database rights 2023 Ordnance Survey 100022432. Unauthorised reproduction will infringe these copyrights.

 
 

 
Refno Cover Func Invert Size x Size y Shape Matl Length Grad
3203 145.39 CO 143.77 225 VC 28.28427 1 in 25
1501 141.09 CO 135.4 450 CO 34.23449 1 in 73
2201 144.09 CO 141.05 225 VC 90.91844 1 in 62
3005 141.47 SW 139.97 150 VC 36.87818 1 in 184
1009 141.99 CO 140.2 225 VC 4.472136
2105 143.92 CO 0 225 VC 19.79899
0202 142.41 CO 0 450 VC 15.26434
3216 CO 0 225 VC 5
0113 142.03 SW 140.92 150 VC 5.385165 1 in 6
2110 143.44 SW 140.88 225 VC 42.63801 1 in 74
2104 144.31 CO 140.64 225 VC 19.10497 1 in 76
0002 140.66 CO 137.13 225 VC 51.89412 1 in 88
9002 140.93 CO 138 225 VC 65.30697 1 in 26
3337 CO 150 VC 5.53101
2114 144.74 CO 141.8 225 VC 7.071068
2113 CO 0 300 VC 17.69181
2300 142.23 CO 140.71 225 VC 22.35825 1 in 106
3221 CO 150 VC 1.791801
3307 CO 0 300 VC 23.08679
0109 137.01 CO 135.75 450 VC 46.3596
2206 CO 0 150 VC 28.3196
4404 145.07 CO 141.35 300 VC 59.20304
8002 136.82 CO 133.34 450 BR 67.60178 1 in 33
2403 142.51 CO 138.49 600 VC 31.32092 1 in 44
9104 140.42 SW 138.86 150 UN 34.68042 1 in 60
4507 145.01 CO 141.95 225 VC 58.5235 1 in 81
1305 CO 100 VC 4.811172
1231 CO 100 VC 10.38524
0302 CO 0 225 VC 23.18636
1027 CO 375 VC 10
2301 CO 0 225 VC 23.02173
3406 144.04 CO 141.22 450 VC 48.08326
9103 SW 225 UN 209.4164
3415 CO 100 VC 8.379149
9001 138.73 CO 135.44 300 VC 82.10563 1 in 24
2004 CO 0 225 VC 6.403124
1201 CO 0 150 VC 12.32476
3223 SW 100 VC 10.38532
3305 145.11 CO 142.36 300 VC 5.09902
0201 141.88 CO 137.78 150 VC 15.81139
1015 142.44 CO 141.25 225 VC 6.403124
3306 145.25 CO 143.05 150 VC 6
1202 CO 0 300 VC 5.385165
2214 CO 100 VC 3.782918
3314 142.61 CO 141.16 225 VC 44.52811 1 in 99
1007 141.59 CO 136.82 450 VC 26.40076 1 in 20
2001 143.76 CO 142.5 225 VC 38.8973 1 in 53
4202 143.33 CO 139.46 150 VC 52.80151 1 in 32
8207 FO 150 VC 21.34323
3305 145.11 CO 142.33 300 VC 15.81139 1 in 132
1120 CO 225 VC 2.696286
2101 143.72 CO 139.15 300 VC 64.35493 1 in 50
2103 144.48 CO 140.21 300 VC 54.49357 1 in 53
0104 CO 0 225 VC 45.22176
2211 CO 150 VC 21.50841
3018 CO 225 VC 12.43605
1001 139.22 CO 135.89 225 VC 64.07809 1 in 41
0003 140.32 CO 136.54 225 VC 50.53711 1 in 80
8102 SW 450 VC 26.45106
4901 140.17 CO 138.18 225 VC 24.59675 1 in 26
1904 CO 150 VC 9.046937
1106 CO 0 225 VC 8.062258
1101 141.79 SW 140.64 150 VC 30.01666 1 in 73
3205 CO 0 225 VC 18.38478
3402 144.56 CO 141.81 225 VC 61.03278 1 in 139
3209 CO 0 300 VC 37.21559
1204 141.78 CO 138.56 225 VC 25.55387
3206 145.27 CO 142.84 150 VC 5.830952
1012 142.49 CO 137.84 300 VC 18.68154 1 in 98
0103 141.36 CO 138.89 150 VC 7.615773
2407 CO 0 300 VC 41.30375
3301 144.57 CO 141.67 375 VC 30.67572 1 in 79
3007 CO 150 VC 43.55815
9205 FO 150 VC 21.48727
3315 142.11 CO 140.5 225 VC 5.252976
1308 CO 150 VC 7.10235
2501 141.22 CO 136.33 450 CO 19.31321 1 in 97
1014 142.97 CO 141.75 225 VC 12.04159 1 in 27
1220 CO 100 VC 7.943867
1304 140.61 CO 137.93 150 VC 5.107324 1 in 11
4306 145.27 SW 144.27 225 VC 15.52417 1 in 29
2303 CO 0 225 VC 36.67424
3311 145.04 CO 141.91 225 VC 69.02904
3313 CO 0 225 VC 11.40175
3219 CO 150 VC 5.780808
0101 141.33 CO 138.62 225 VC 8.062258
3218 CO 150 VC 5.995033
1008 CO 0 225 VC 11.18034
9201 SW 150 VC 40.18146
4329 CO 150 VC 5.173666
2401 141.47 CO 137.22 450 VC 13.89244
3212 144.6 CO 141.13 150 VC 33.83785 1 in 52
3215 CO 0 225 VC 8.062258
4508 144.91 CO 142.07 225 VC 12.08305 1 in 151
1211 CO 150 VC 2.715405
9003 SW 138.28 150 UN 56.37 1 in 31
1103 142.69 CO 141.04 150 VC 8.944272 1 in 64
2405 CO 0 450 VC 34.62331
3001 139.28 CO 136.9 225 VC 59.66574 1 in 30
9101 140.24 CO 135.04 450 BR 105.9906 1 in 63
8201 SW 300 VC 51.39
3012 CO 225 VC 11.15561
3202 145.09 CO 141.53 300 VC 32.52691 1 in 163
2202 144.87 CO 141.28 300 VC 15.6205
2409 CO 100 VC 18.65181
3102 144.87 CO 141.89 225 VC 11.40175 1 in 52
0207 CO 0 450 VC 35.51056
1016 CO 0 225 VC 24.75884
4024 CO 150 VC 12.14024
1225 CO 150 VC 7.108787
0102 CO 0 225 VC 24.18677
1003 CO 0 375 VC 31.30495
3304 145 CO 142.19 300 VC 18.68154 1 in 144
2406 CO 100 VC 34.66432
1306 CO 100 VC 6.451839
2408 CO 100 VC 6.83573
3004 141 SW 139.76 150 VC 132.1363 1 in 200
2116 CO 0 225 VC 6.403124
9203 SW 225 VC 18.30526
1017 CO 0 225 VC 16.14219
1104 142.67 CO 140.88 150 VC 12.04159
2112 144.83 CO 140.86 300 VC 37.48333 1 in 59
2107 144.35 CO 142.74 150 VC 4.123106
4315 145.38 CO 141.85 300 VC 61.98387 1 in 132
0005 141.13 CO 138.99 225 VC 5.830952
4305 145.32 SW 143.95 150 VC 7.615773 1 in 27
1203 CO 0 300 VC 26.07681
8103 SW 450 VC 40.82568
0106 141.61 CO 0 225 VC 37.12142
1002 141.56 CO 137.78 300 VC 21.0238
0110 142.11 CO 135.98 450 VC 36.87818 1 in 168
1102 142.4 CO 140.78 150 VC 17.88854 1 in 66
3322 CO 100 VC 12.22518
2302 CO 0 225 VC 27.45906
1403 141.09 CO 138.19 225 VC 35.35534 1 in 74
3501 143.8 CO 140.17 375 VC 76.24303 1 in 52
0108 141.5 SW 140.98 150 VC 49.57822 1 in 992
0206 141.34 CO 138.38 225 VC 19.05995
3208 145.29 CO 142.34 300 VC 7.81025
4508 144.91 CO 142.09 225 VC 25 1 in 50
2204 144.67 CO 142.99 225 VC 46.02635 1 in 39
3401 144.08 CO 141.37 300 VC 33.52611 1 in 80
3108 SW 100 VC 0.6474524
1206 CO 100 VC 10.20729
2205 145.01 CO 143.03 225 VC 48.79657 1 in 42
9502 113.14 SW 111.56 525 CO 42.29657 1 in 235
9002 140.93 CO 0 225 VC 59.54102
1307 CO 0 150 VC 21
3213 144.64 SW 143.16 300 VC 53.75872 1 in 68
9503 SW 525 CO 36.12478
1006 141.85 CO 137.22 375 VC 29.68164 1 in 78
2109 144.93 CO 143.03 225 VC 12.72792 1 in 47
3414 CO 150 VC 6.848066
0112 141.74 SW 0 150 VC 3.162278
1010 142.19 CO 140.76 150 VC 6.324555
8105 FO 150 VC 27.07248
9202 SW 150 VC 40.19172
3402 144.56 CO 141.8 300 VC 48.08326 1 in 107
3310 145.28 CO 142.46 225 VC 26.1725 1 in 48
4307 145.53 FO 144.48 150 VC 21.93171 1 in 22
4410 145.4 SW 141.32 300 VC 31.04835 1 in 89
3214 CO 0 150 VC 16.27882
0205 141.71 CO 136.36 450 VC 15.26434
3323 CO 150 VC 7.504705
3207 145.29 CO 142 300 VC 4.472136
1303 140.41 CO 137.31 300 VC 96.04166
1011 143.08 CO 141.55 225 VC 9.486833
3303 141.96 CO 141.94 375 VC 17.72005 1 in 71
2102 CO 225 VC 22.81014
0107 143.78 CO 141.41 300 VC 34.66987 1 in 16
2111 143.66 CO 142.03 100 VC 4.123106 1 in 14
3003 140.01 CO 128.95 1670 BR 22.4722 1 in 35
4501 144.84 SW 141.51 300 VC 60.08327 1 in 46
3401 144.08 CO 141.24 300 VC 73.37575
8106 FO 150 VC 38.02139
0004 141.04 CO 139.44 225 VC 17 1 in 40
0108 141.5 SW 150 UN 49.99495
9000 SW 136.48 225 UN 108.8143 1 in 35
3211 144.66 SW 141.27 300 VC 1 1 in 11
1608 141.11 CO 134.9 450 CO 35.0416 1 in 103
3404 144.79 CO 142.03 300 VC 29.73214 1 in 142
9501 112.86 SW 111.35 525 CO 73.5527 1 in 460
8212 FO 150 VC 49.08343
1224 CO 150 VC 8.168438
1502 141.09 CO 136.05 450 CO 34.36568 1 in 55
4406 144.97 CO 142.93 100 VC 7.28011
9004 CO 150 VC 8.384954
2106 144.73 CO 141.08 225 VC 19.10497 1 in 56
9204 SW 150 VC 25.3489
3220 CO 150 VC 2.744553
8206 FO 150 VC 4.065956
4201 144.45 CO 140.46 150 VC 24.02082 1 in 24
0015 CO 150 VC 23.72349
1215 CO 100 VC 8.560135
2210 CO 150 VC 15.41722
3901 138.69 CO 136.69 150 VC 8.544003 1 in 5
3229 CO 150 VC 28.39761
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APPENDIX C 

PROPOSED DRAINAGE LAYOUT 
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APPENDIX D 

URBAN GREEN GENERAL ARRANGEMENT 
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Vehicular Bitmac Surfacing NBS 022 110 
To roads 
Black colour. To engineerspedf,cauon & recommendauon 

Pedestrian Bitmac Surfacing NBS 022 110 
To sidewalks 
Black colour. To engineerspedf,cauon & recommendauon 

Precast Concrete Block Paving 

To entrance paths 
Hardscape Ecogranite Permeable Aquaflow Paving, 
colour Truro, 200x100x80mm or equal approved. 

Precast Concrete Flag Paving 
To private paths and patios 
Hardscape Ecogranite Permeable Aquasett Paving, 
colour Tintagel, 250x150x60mm or equal approved. 

Resin Bound Gravel Surfacing 
To pathways 
Addaset Resin Bound Porous Decorative Surfacing 
in 'Honey' 6mm, or equal approved. 

Self Binding Gravel Surfacing 
Natural colour . 

Sand/Gravel 
Grey colour. 
Supplier rbc 

Stepping Stone Flags 

Concrete Paving Flag 
Hardscape Newgrange Textured Paving, colour Buff, 450x450x50mm, or equal approved. 

Timber Panel Fence 
Jacksons Fencing Canterbury Cambi Slatted Fence 
Panels. 1830mm high. With matching gates. 

Raised Planters 
Constructed from timber sleepers 

Timber Bench 
broxap Medway Seat or similar and approved. Colour 
Traffic White. 

Table and Chairs Set 
Details tbc 

Timber Arches 
Square arch features, details tbc 

Timber Posts 
91mx91mm, Varying heights - 1.2m, 1.5m, 1.8m 

Sail Canopies 
details tbc 

Catenary Lighting 
Details tbc 

Bollards 
broxap Semi Domed Sheffield Stainless Steel Bollard 

Door Protection 
broxap root fixed door barrier, 1020 x 450mm 
and tube diameter 42mm, stainless steel matt 
satin polished. 

Soft Works 

IOI 

CID 
00 

� 

D 

rr � 

Existing Trees 
to be retained - refer to arboria..iltural drawings 

Proposed Tree Planting 
Species and stock size tbc 

Proposed Specimen Shrub Planting 
Species and container size tbc 

Proposed Hedge Planting 
Species tbc 

Proposed Ornamental Shrub Planting 
Ornamental shrub mix. 

Proposed Semi-Native Shrub Planting 
Semi-native shrub mix. 

Proposed Sensory Mixed Planting 
Herbaceous/ grass perennial & shrub mix. 

Proposed Turf Grass 
To lawn. 

Proposed Wildflower Meadow 
Species rich grass & wildflower seed mix. 

Proposed Rain Garden Planting 
To rain garden SUDS 

Do not scale this drawing (printed or electronic version). 

Contractors must check all dimensions from site 

This drawing is copyright and is for use on this site only. This drawing should be 
read in conjunction with all relevant consultants drawings and specialist 
subcontractors/ supply chain drawings and specifications. 

All works to be carried out in accordance with the latest British Standards/ Codes 
of Practice unless specifically directed otherwise in the specification. 

Responsibility for ttie reproduction of this drawing in paper form, or issued in 
electronic format, lies with the recipient to check that all information has been 
replicated in full and is correct when comparedto the original paper or electronic 
image. 

Graphical representations of equipment on this drawing have been co-ordinated, 
but are 
approximations only. Please refer to the specifications and I or details for actual 
sizes and/ or specific contractor construction information. 
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 APPENDIX F 

SURFACE WATER DRAINAGE DESIGN 
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Network: Storm Network
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
2
0
England and Wales
19.000
0.280
1.000
5.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
75.0
1.00
Level Soĸts
2.000
0.800
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

Depth
(m)

1
2
3
4
5
6
aƩ 1
7
8
9
10
11
aƩ 2
12
13

0.021
0.009
0.004
0.031

0.015
0.019
0.016
0.016
0.004

0.014
0.019

5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00

5.00
5.00

141.700
141.700
141.700
141.700
141.600
141.700
141.500
141.700
141.700
141.700
141.600
141.700
141.500
141.300
141.300

450
450
450
450
450
450
450
450
450
450
450
450
450

1200
1200

0.950
1.287
1.388
1.641
1.608
1.000
1.800
0.950
1.000
1.337
1.540
1.000
1.800
1.620
1.700
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

1.000 1 2 20.000 0.600 140.750 140.413 0.337 59.3 150 5.25 54.5

1.000 1.308 23.1 4.1 0.800 1.137 0.021 0.0

1.001 2 3 6.000 0.600 140.413 140.312 0.101 59.4 150 5.33 54.2

1.001 1.307 23.1 5.9 1.137 1.238 0.030 0.0

1.002 3 4 15.000 0.600 140.312 140.059 0.253 59.3 150 5.52 53.5

1.002 1.308 23.1 6.6 1.238 1.491 0.034 0.0

1.003 4 5 4.000 0.600 140.059 139.992 0.067 59.7 150 5.57 53.3

1.003 1.304 23.0 12.5 1.491 1.458 0.065 0.0

1.004 5 aƩ 1 1.000 0.600 139.992 139.952 0.040 25.0 150 5.58 53.3

1.004 2.022 35.7 12.5 1.458 1.398 0.065 0.0

2.000 6 aƩ 1 1.000 0.600 140.700 140.400 0.300 3.3 100 5.00 55.5

2.000 4.267 33.5 3.0 0.900 1.000 0.015 0.0

1.005 aƩ 1 12 1.000 0.600 139.700 139.680 0.020 50.0 150 5.59 53.2

1.005 1.426 25.2 19.0 1.650 1.470 0.099 0.0

3.000 7 9 23.000 0.600 140.750 140.363 0.387 59.4 150 5.29 54.4

3.000 1.307 23.1 3.1 0.800 1.187 0.016 0.0

4.000 8 9 6.000 0.600 140.700 140.413 0.287 20.9 100 5.06 55.3

4.000 1.696 13.3 3.2 0.900 1.187 0.016 0.0

3.001 9 10 18.000 0.600 140.363 140.060 0.303 59.4 150 5.52 53.5

3.001 1.307 23.1 7.0 1.187 1.390 0.036 0.0

3.002 10 aƩ 2 1.000 0.600 140.060 140.020 0.040 25.0 150 5.53 53.5

3.002 2.022 35.7 7.0 1.390 1.330 0.036 0.0

5.000 11 aƩ 2 1.000 0.600 140.700 140.400 0.300 3.3 100 5.00 55.5

5.000 4.267 33.5 2.8 0.900 1.000 0.014 0.0

3.003 aƩ 2 12 1.000 0.600 139.700 139.680 0.020 50.0 150 5.54 53.4

3.003 1.426 25.2 13.3 1.650 1.470 0.069 0.0

1.006 12 13 3.000 0.600 139.680 139.600 0.080 37.5 150 5.62 53.1

1.006 1.648 29.1 32.2 1.470 1.550 0.168 0.0
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Manhole Schedule

Node CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

1

2

3

4

5

6

aƩ 1

7

141.700

141.700

141.700

141.700

141.600

141.700

141.500

141.700

0.950

1.287

1.388

1.641

1.608

1.000

1.800

0.950

450

450

450

450

450

450

450

450

0
1

0
1

0
1

0
1

0

0
1
2

0

0

1.000
1.000

1.001
1.001

1.002
1.002

1.003
1.003

1.004

2.000
2.000
1.004

1.005

3.000

140.750
140.413

140.413
140.312

140.312
140.059

140.059
139.992

139.992

140.700
140.400
139.952

139.700

140.750

150
150

150
150

150
150

150
150

150

100
100
150

150

150
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Manhole Schedule

Node CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

8

9

10

11

aƩ 2

12

13

141.700

141.700

141.600

141.700

141.500

141.300

141.300

1.000

1.337

1.540

1.000

1.800

1.620

1.700

450

450

450

450

450

1200

1200

0
1
2

0
1

0

0
1
2

0
1
2

0
1

4.000
4.000
3.000

3.001
3.001

3.002

5.000
5.000
3.002

3.003
3.003
1.005

1.006
1.006

140.700
140.413
140.363

140.363
140.060

140.060

140.700
140.400
140.020

139.700
139.680
139.680

139.680
139.600

100
100
150

150
150

150

100
100
150

150
150
150

150
150



Reford ConsulƟng Engineers Ltd File: sparth house cv 1 v2.pfd
Network: Storm Network
Bob Ford
04/07/2025

Page 5

Flow v14.0 Copyright © 1988-2025 Causeway Technologies Ltd

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

FSR Region
M5-60 (mm)

RaƟo-R

FSR
Singular
England and Wales
19.000
0.280

Summer CV
Winter CV

Analysis Speed
Skip Steady State

Drain Down Time (mins)

1.000
1.000
Normal
x
240

AddiƟonal Storage (m³/ha)
StarƟng Level (m)

Check Discharge Rate(s)
Check Discharge Volume

20.0

x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

2
30

0
40

0
0

0
0

100
100

0
45

0
0

0
0

Node 12 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

✓
✓
139.680
1.600
2.1

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0062-2100-1600-2100
0.075
1200

Node aƩ 1 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

Invert Level (m)
Time to half empty (mins)

139.700

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 86.0 0.0 0.800 86.0 0.0 0.801 0.0 0.0

Node aƩ 2 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

Invert Level (m)
Time to half empty (mins)

139.700
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Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 86.0 0.0 0.800 86.0 0.0 0.801 0.0 0.0
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.24%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 140.793 0.043 4.1 0.0256 0.0000 OK

15 minute summer 1 1.000 2 4.1 0.816 0.176 0.0997

15 minute summer 2 10 140.468 0.055 5.9 0.0165 0.0000 OK

15 minute summer 2 1.001 3 5.8 0.995 0.250 0.0348

15 minute summer 3 10 140.366 0.054 6.6 0.0118 0.0000 OK

15 minute summer 3 1.002 4 6.5 0.763 0.280 0.1276

15 minute summer 4 11 140.151 0.092 12.5 0.0492 0.0000 OK

15 minute summer 4 1.003 5 12.4 1.154 0.537 0.0429

15 minute summer 5 11 140.076 0.084 12.4 0.0134 0.0000 OK

15 minute summer 5 1.004 aƩ 1 12.4 1.468 0.347 0.0085

15 minute summer 6 10 140.723 0.023 2.9 0.0107 0.0000 OK

15 minute summer 6 2.000 aƩ 1 2.9 2.334 0.086 0.0012

480 minute summer aƩ 1 328 139.883 0.183 4.3 15.0292 0.0000 SURCHARGED

480 minute summer aƩ 1 1.005 12 1.7 0.310 0.066 0.0176

15 minute summer 7 10 140.787 0.037 3.1 0.0183 0.0000 OK

15 minute summer 7 3.000 9 3.1 0.646 0.133 0.1104

15 minute summer 8 10 140.735 0.035 3.1 0.0166 0.0000 OK

15 minute summer 8 4.000 9 3.1 1.331 0.232 0.0139

15 minute summer 9 10 140.421 0.058 7.0 0.0126 0.0000 OK

15 minute summer 9 3.001 10 6.9 1.098 0.297 0.1126

15 minute summer 10 11 140.118 0.058 6.9 0.0093 0.0000 OK

15 minute summer 10 3.002 aƩ 2 6.9 1.286 0.192 0.0054

15 minute summer 11 10 140.722 0.022 2.7 0.0099 0.0000 OK

15 minute summer 11 5.000 aƩ 2 2.7 2.295 0.080 0.0012

480 minute summer aƩ 2 328 139.883 0.183 3.0 15.0066 0.0000 SURCHARGED

480 minute summer aƩ 2 3.003 12 1.7 0.315 0.066 0.0176

480 minute summer 12 328 139.884 0.204 2.6 0.2309 0.0000 SURCHARGED

480 minute summer 12 Hydro-Brake® 13 1.6 50.3

15 minute summer 13 1 139.600 0.000 1.4 0.0000 0.0000 OK
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Results for 30 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.24%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 140.822 0.072 10.8 0.0431 0.0000 OK

15 minute summer 1 1.000 2 10.7 1.010 0.464 0.2571

15 minute summer 2 11 140.573 0.160 15.3 0.0479 0.0000 SURCHARGED

15 minute summer 2 1.001 3 13.8 1.151 0.597 0.1056

15 minute summer 3 11 140.519 0.207 15.7 0.0449 0.0000 SURCHARGED

15 minute summer 3 1.002 4 17.1 0.985 0.741 0.2641

15 minute summer 4 11 140.380 0.321 30.5 0.1724 0.0000 SURCHARGED

15 minute summer 4 1.003 5 30.3 1.724 1.317 0.0704

600 minute winter 5 570 140.321 0.329 3.9 0.0523 0.0000 SURCHARGED

600 minute winter 5 1.004 aƩ 1 3.9 1.116 0.108 0.0176

15 minute summer 6 10 140.743 0.043 7.7 0.0197 0.0000 OK

15 minute summer 6 2.000 aƩ 1 7.7 2.851 0.229 0.0027

600 minute winter aƩ 1 570 140.319 0.619 6.0 50.7949 0.0000 SURCHARGED

600 minute winter aƩ 1 1.005 12 1.8 0.311 0.072 0.0176

15 minute summer 7 10 140.812 0.062 8.3 0.0306 0.0000 OK

15 minute summer 7 3.000 9 8.2 0.806 0.356 0.2336

15 minute summer 8 10 140.763 0.063 8.3 0.0302 0.0000 OK

15 minute summer 8 4.000 9 8.2 1.676 0.619 0.0295

15 minute summer 9 10 140.470 0.107 18.6 0.0235 0.0000 OK

15 minute summer 9 3.001 10 18.3 1.347 0.791 0.2443

600 minute winter 10 570 140.319 0.259 2.2 0.0411 0.0000 SURCHARGED

600 minute winter 10 3.002 aƩ 2 3.4 0.987 0.095 0.0176

15 minute summer 11 10 140.741 0.041 7.2 0.0180 0.0000 OK

15 minute summer 11 5.000 aƩ 2 7.2 2.817 0.214 0.0026

600 minute winter aƩ 2 570 140.319 0.619 5.2 50.7797 0.0000 SURCHARGED

600 minute winter aƩ 2 3.003 12 1.7 0.331 0.069 0.0176

600 minute winter 12 570 140.320 0.640 3.5 0.7239 0.0000 SURCHARGED

600 minute winter 12 Hydro-Brake® 13 1.6 62.4

15 minute summer 13 1 139.600 0.000 1.6 0.0000 0.0000 OK
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.24%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 140.819 0.069 10.0 0.0412 0.0000 OK

15 minute summer 1 1.000 2 9.9 0.994 0.429 0.2018

15 minute summer 2 11 140.514 0.100 14.2 0.0300 0.0000 OK

15 minute summer 2 1.001 3 13.8 1.186 0.596 0.0904

15 minute summer 3 11 140.479 0.167 15.7 0.0363 0.0000 SURCHARGED

15 minute summer 3 1.002 4 15.4 0.877 0.668 0.2641

15 minute summer 4 11 140.346 0.287 29.1 0.1543 0.0000 SURCHARGED

15 minute summer 4 1.003 5 28.8 1.637 1.251 0.0704

480 minute winter 5 448 140.247 0.255 4.6 0.0406 0.0000 SURCHARGED

480 minute winter 5 1.004 aƩ 1 4.3 1.155 0.120 0.0176

15 minute summer 6 10 140.741 0.041 7.1 0.0187 0.0000 OK

15 minute summer 6 2.000 aƩ 1 7.1 2.809 0.211 0.0025

480 minute winter aƩ 1 464 140.246 0.546 6.5 44.7982 0.0000 SURCHARGED

480 minute winter aƩ 1 1.005 12 2.1 0.344 0.083 0.0176

15 minute summer 7 10 140.809 0.059 7.6 0.0292 0.0000 OK

15 minute summer 7 3.000 9 7.5 0.795 0.327 0.2177

15 minute summer 8 10 140.759 0.059 7.6 0.0284 0.0000 OK

15 minute summer 8 4.000 9 7.6 1.649 0.567 0.0275

15 minute summer 9 10 140.463 0.100 17.0 0.0220 0.0000 OK

15 minute summer 9 3.001 10 16.8 1.326 0.727 0.2280

480 minute winter 10 464 140.246 0.186 2.3 0.0295 0.0000 SURCHARGED

480 minute winter 10 3.002 aƩ 2 3.2 0.998 0.089 0.0176

15 minute summer 11 10 140.739 0.039 6.7 0.0172 0.0000 OK

15 minute summer 11 5.000 aƩ 2 6.7 2.779 0.199 0.0024

480 minute winter aƩ 2 464 140.246 0.546 4.8 44.7885 0.0000 SURCHARGED

480 minute winter aƩ 2 3.003 12 1.9 0.310 0.076 0.0176

600 minute summer 12 555 140.246 0.566 3.5 0.6400 0.0000 SURCHARGED

600 minute summer 12 Hydro-Brake® 13 1.6 61.5

15 minute summer 13 1 139.600 0.000 1.6 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.24%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

720 minute winter 1 675 141.099 0.349 2.3 0.2099 0.0000 SURCHARGED

720 minute winter 1 1.000 2 -2.0 0.635 -0.086 0.3521

720 minute winter 2 675 141.099 0.686 2.1 0.2051 0.0000 SURCHARGED

720 minute winter 2 1.001 3 2.2 0.760 0.095 0.1056

720 minute winter 3 675 141.095 0.783 2.4 0.1700 0.0000 SURCHARGED

720 minute winter 3 1.002 4 5.3 0.625 0.227 0.2641

960 minute winter 4 750 141.098 1.039 5.9 0.5578 0.0000 SURCHARGED

960 minute winter 4 1.003 5 3.8 0.874 0.164 0.0704

480 minute winter 5 448 141.107 1.115 28.1 0.1772 0.0000 SURCHARGED

480 minute winter 5 1.004 aƩ 1 28.7 1.628 0.802 0.0176

960 minute winter 6 735 141.105 0.405 14.4 0.1861 0.0000 SURCHARGED

960 minute winter 6 2.000 aƩ 1 -14.2 -1.810 -0.423 0.0078

480 minute winter aƩ 1 456 141.154 1.454 66.5 65.9387 0.0000 SURCHARGED

480 minute winter aƩ 1 1.005 12 39.1 2.222 1.552 0.0176

720 minute winter 7 645 141.093 0.343 1.1 0.1702 0.0000 SURCHARGED

720 minute winter 7 3.000 9 1.6 0.490 0.067 0.4049

960 minute winter 8 735 141.091 0.391 1.1 0.1873 0.0000 SURCHARGED

960 minute winter 8 4.000 9 1.0 0.949 0.076 0.0469

720 minute winter 9 630 141.091 0.728 3.0 0.1594 0.0000 SURCHARGED

720 minute winter 9 3.001 10 2.5 0.847 0.108 0.3169

960 minute winter 10 810 141.112 1.051 23.7 0.1672 0.0000 SURCHARGED

960 minute winter 10 3.002 aƩ 2 -16.0 0.941 -0.446 0.0176

720 minute winter 11 585 141.099 0.399 3.9 0.1751 0.0000 SURCHARGED

720 minute winter 11 5.000 aƩ 2 8.3 1.792 0.249 0.0078

480 minute winter aƩ 2 456 141.283 1.583 66.6 65.9865 0.0000 FLOOD RISK

480 minute winter aƩ 2 3.003 12 50.2 2.853 1.993 0.0176

960 minute winter 12 735 141.104 1.424 63.5 1.6105 0.0000 FLOOD RISK

960 minute winter 12 Hydro-Brake® 13 2.0 103.6

15 minute summer 13 1 139.600 0.000 1.6 0.0000 0.0000 OK
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