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APPENDIX A 
  





Manhole Reference Liquid Type Cover Level Invert Level Depth to Invert

3101 F 6.96 5.19

3203 F 7.29 6.08

3301 F 7.49 0.00

4102 F 6.90 5.76

4106 F 0.00 0.00

4201 F 6.59 4.64

4202 F 7.13 5.05

4203 F 7.09 0.00

4206 F 0.00 0.00

4207 F 0.00 0.00

4301 F 7.29 5.00

4302 F 7.42 5.90

4303 F 7.15 4.69

4401 F 7.57 5.24

5103 F 6.33 4.80

5104 F 0.00 0.00

5201 F 6.70 4.34

5202 F 6.89 0.00

5203 F 6.60 5.53

5204 F 6.70 5.71

5205 F 0.00 0.00

5206 F 0.00 0.00

5301 F 6.99 4.62

5302 F 7.24 4.79

5303 F 7.20 5.57

5304 F 7.27 5.99

5305 F 7.40 0.00

5306 F 0.00 0.00

5307 F 0.00 0.00

5407 F 0.00 0.00

6102 F 6.12 4.53

6201 F 6.34 5.00

6202 F 6.82 4.54

6301 F 7.08 4.98

6401 F 7.13 5.12

7102 F 5.76 3.70

7103 F 5.19 0.00

7104 F 0.00 0.00

7105 F 0.00 0.00

7106 F 0.00 0.00

7107 F 0.00 0.00

7108 F 0.00 0.00

7201 F 6.51 4.11

7202 F 6.21 3.93

7203 F 6.81 4.30

7301 F 6.93 4.42

7302 F 7.07 4.74

7303 F 0.00 0.00

8103 F 4.96 0.00

8201 F 6.27 4.04

Manhole Reference Liquid Type Cover Level Invert Level Depth to Invert

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Manhole Reference Liquid Type Cover Level Invert Level Depth to Invert

8301 F 6.57 4.69

3151 S 7.14 5.60

3152 S 7.03 5.72

3351 S 7.34 6.17

4151 S 6.74 5.70

4153 S 6.81 4.99

4251 S 6.55 4.96

4252 S 7.08 5.90

4253 S 7.17 6.09

4350 S 7.40 4.95

5152 S 6.39 4.73

5153 S 6.01 4.75

5251 S 6.64 5.22

5351 S 7.14 5.94

5352 S 7.41 5.01

5353 S 7.40 4.90

6151 S 6.21 4.54

6251 S 6.74 5.17

6351 S 7.01 5.55

6352 S 7.02 5.67

7154 S 5.85 3.97

7251 S 6.47 4.88

7252 S 6.13 4.44

7351 S 6.91 5.21

8152 S 5.21 3.70

8252 S 6.30 4.88

8351 S 6.59 5.55
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1.2.3 The responsibility of any drainage infrastructure supporting a single dwelling/plot will be the sole 
responsibility of the owner/occupier of the associated dwelling. 

1.2.4 Additional maintenance activities beyond this will be the responsibility of the management company, 
to be appointed by the developer upon completion of the development. It is understood funding and 
maintenance will be provided by the a suitable appointed Management Company who are the housing 
association developing the site. 

1.3 Flow Control Chambers/Devices 

1.3.1 The flow control device (Contraflow) is an orifice which is protected by a mesh. 

1.3.2 The flow control chamber will require the following maintenance: 

• The sump within the flow control chamber should be monitored for build-up of silts and should be 
emptied as a minimum on the same regime as specified for catchpits previously within this 
document. 

1.4 Permeable Paving 

1.4.1 The areas of permeable paving are designed to allow surface water run-off to percolate through the 
joints in the block paving and into the sub-base below. This sub-base provides a volume of storage. The 
permeable paving will be tanked. 

1.4.2 Diffuser units are used to discharge surface water run-off from roof areas into the sub-base, as well as 
forming links between areas of permeable paving. These diffuser units are small heavy-duty cellular units 
which allow more efficient discharge of surface water into the sub-base base of the permeable paved 
areas. 

1.4.3 The manufacturer of the permeable paving system is Marshalls and they provide maintenance advice 
to keep the permeable surface in good condition.  There recommendations require limited 
maintenance “every 12 months or so”.  Their document is included in this document. 

1.4.4 In order to provide an enhanced level of maintenance, the areas of permeable paving will require the 
following: 

• Periodic surface sweeping to reduce silt and debris accumulation. The permeable surfaces should 
be swept at least every 8 to 12 weeks with additional sweeps in the autumn to clear fallen leaves 

• Removal / management of weed growth, as required. Typically, once or twice a year for regularly 
used areas 

• Periodic silt removal from permeable surfaces as described by the manufacturer. If any areas are 
showing signs of ponding, they shall be dealt with by raking out the joints and redressing. The entire 
surface shall be monitored and when there are signs of excessive siltation resulting in poor drainage 
over the whole area, the blocks shall be taken up and the bedding layer shall be replaced. 
Redressing of joints on the block paving as required. 

• Performance of permeable paving areas shall be reviewed 3 months after installation and within 48 
hours of a significant storm event. 

1.5 Remedial/Repair Actions 
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1.5.1 Significant storm events may cause considerable damage to SuDS and their associated components. 
As such, it may be necessary to inspect and carry out essential recovery works to return the feature to 
full working order. 

1.5.2 Resetting of uneven blocks by lifting block area, removing bedding material and relaying to match 
original design are all actions which may need to be undertaken. 

1.6 Accidental Spillages 

1.6.1 It is not envisaged that any materials are to be stored onsite once the development has been 
completed, which could cause major spills and potential pollution issues within the drainage system. If 
this situation alters in the future consultation with a specialist will be required in order to confirm if any 
upgrades to the existing system are necessary.    

1.6.2 Minor spillages of fuels and oils from motor vehicles will be dealt with by the permeable paving and 
deep trapped gullies, by biodegrading / collecting the hydrocarbons respectively.  

1.7 Construction Phasing 

1.7.1 It is recommended that the construction of the attenuation basin, the flow control and outfall 
connection are completed prior to the commencement of construction of the buildings and 
hardstanding areas. This will ensure that flows are controlled and treated during construction. The 
proposed drainage systems will need a complete maintenance check upon completion of the 
development and any required remedial tasks undertaken. 

1.7.2 By constructing these drainage components first, runoff from the construction site and the hardstanding 
areas will travel overland into the storage. This will ensure that run-off from the site receives the level of 
treatment required by the SuDS manual. 

1.8 Future Alterations to the Development 

1.8.1 Any future alterations to the permeable paving should be confirmed by a specialist. Where possible any 
future services are to avoid being located through areas of permeable paving. If new services are 
required to run through areas of permeable paving, services should be installed below the permeable 
paving level with the permeable system reinstalled above. 
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Drainage Simulation Results
Untitled

BP Civils
LDF

11 Sep 2026

Drainage simulated in Site3D v9.047 using EPA SWMM 1

Network Details

Manhole Schedule
Manhole Catchment

Area (ha)
Size (mm) Type CL (m) IL (m) Depth To

Soffit (m)
Easting (m) Northing (m)

PS1 0.005 250 250
Inspection

7.350 6.800 0.450 496360.586 108052.786

PS2 0.002 450 450
Inspection

7.300 6.550 0.600 496367.095 108060.394

PS5 0.000 250 250
Inspection

7.350 6.800 0.450 496370.528 108045.317

PS3 0.005 450 450
Inspection

7.300 6.350 0.800 496376.563 108052.310

Dif1 0.000 700x300 250
Inspection

7.300 6.740 0.460 496371.374 108059.735

Dif2 0.000 700x300 250
Inspection

7.300 6.740 0.460 496376.709 108056.732

PS11 (FC) 0.001 1200 Type B 7.300 6.200 1.000 496378.654 108054.953
Ex 0351 0.000 675x675 Type C 7.010 5.650 1.210 496384.210 108062.794

Pipe Schedule
Pipe Number US Manhole US IL (m) DS Manhole DS IL (m) Shape Dimension

(mm)
Length (m) Gradient

(1:x)
Roughness

(mm)
US Depth To

Soffit (m)
DS Depth To

Soffit (m)

1.000 PS1 6.800 PS2 6.600 Circ 100 10.013 50 0.600 0.450 0.600
1.001 PS2 6.550 PS3 6.350 Circ 150 12.450 62 0.600 0.600 0.800
2.000 PS5 6.800 PS3 6.400 Circ 100 9.238 23 0.600 0.450 0.800
1.002 PS3 6.350 PS11 (FC) 6.200 Circ 150 3.370 22 0.600 0.800 0.950
3.000 Dif1 6.740 PS11 (FC) 6.200 Circ 100 8.710 16 0.600 0.460 1.000
4.000 Dif2 6.740 PS11 (FC) 6.250 Circ 100 2.636 5 0.600 0.460 0.950
1.003 PS11 (FC) 6.200 Ex 0351 5.650 Circ 150 9.610 17 0.600 0.950 1.210

Permeable Paving Schedule
Permeable Paving Assigned

Manhole
Effective Storage

Volume (m3)
CL (m) IL (m) Storage Infil Rate

(m/hr)
Safety
Factor

Easting (m) Northing (m)

Permeable Paving 1 PS2 2.177 7.300 6.740 0.00000000 2.00 496370.760 108057.409
Permeable Paving 2 PS11 (FC) 1.690 7.300 6.740 0.00000000 2.00 496375.223 108053.699

Outfall Details

Outfall Manhole Ex 0351 : Surcharged (Constant Level)

Surcharged Constant
Water Elevation (m) Water Depth (m)

6.150 0.500



Drainage Simulation Results
Untitled

BP Civils
LDF

11 Sep 2026

Drainage simulated in Site3D v9.047 using EPA SWMM 2

Flow Control Details

Controls within Manhole PS11 (FC)

Orifice Control
Invert Offset

(m)
Orifice

Diameter (m)
Discharge

Coeff

0.000 0.020 0.600



Drainage Simulation Results
Untitled

BP Civils
LDF

11 Sep 2026

Drainage simulated in Site3D v9.047 using EPA SWMM 3

Simulation Results
Return Period (yrs) + Climate Change (%):

1yr+0%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

PS1 15 min Summer 8 6.816 0.016 0.479 OK
PS2 15 min Summer 9 6.565 0.015 0.466 OK
PS5 15 min Winter 0 6.800 0.000 0.000 OK
PS3 180 min Summer 104 6.377 0.027 0.311 OK
Dif1 15 min Winter 0 6.740 0.000 0.000 OK
Dif2 15 min Winter 0 6.740 0.000 0.000 OK

PS11 (FC) 180 min Summer 106 6.376 0.176 0.206 Surcharged
Ex 0351 15 min Winter 0 6.150 0.500 0.000 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 15 min Summer 8 PS1 PS2 0.016 0.591 0.472 0.055 OK
1.001 180 min Summer 104 PS2 PS3 0.018 0.445 0.272 0.012 OK
2.000 15 min Winter 0 PS5 PS3 0.000 0.000 0.000 0.000 OK
1.002 180 min Summer 108 PS3 PS11 (FC) 0.088 0.260 0.618 0.016 OK
3.000 15 min Winter 10 Dif1 PS11 (FC) 0.050 0.000 0.000 0.000 OK
4.000 120 min Summer 66 Dif2 PS11 (FC) 0.050 0.000 0.000 0.000 OK
1.003 180 min Summer 106 PS11 (FC) Ex 0351 0.080 0.036 0.341 0.008 OK

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

Permeable Paving 1 180 min Summer 98 6.746 0.006 0.060 OK
Permeable Paving 2 180 min Summer 97 6.745 0.005 0.049 OK



Drainage Simulation Results
Untitled

BP Civils
LDF

11 Sep 2026

Drainage simulated in Site3D v9.047 using EPA SWMM 4

Return Period (yrs) + Climate Change (%):

2yr+0%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

PS1 15 min Summer 8 6.822 0.022 0.957 OK
PS2 15 min Summer 8 6.571 0.021 0.947 OK
PS5 15 min Winter 0 6.800 0.000 0.000 OK
PS3 120 min Summer 76 6.534 0.184 0.397 Surcharged
Dif1 15 min Winter 0 6.740 0.000 0.000 OK
Dif2 15 min Winter 0 6.740 0.000 0.000 OK

PS11 (FC) 120 min Summer 76 6.535 0.335 0.247 Surcharged
Ex 0351 15 min Winter 0 6.150 0.500 0.000 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 15 min Summer 8 PS1 PS2 0.022 0.723 0.947 0.111 OK
1.001 120 min Summer 68 PS2 PS3 0.082 0.486 0.574 0.025 OK
2.000 30 min Winter 26 PS5 PS3 0.050 0.000 0.000 0.000 OK
1.002 60 min Summer 39 PS3 PS11 (FC) 0.150 0.495 2.031 0.054 Surcharged
3.000 15 min Winter 7 Dif1 PS11 (FC) 0.050 0.000 0.000 0.000 OK
4.000 15 min Winter 8 Dif2 PS11 (FC) 0.050 0.000 0.000 0.000 OK
1.003 120 min Summer 76 PS11 (FC) Ex 0351 0.080 0.049 0.475 0.011 OK

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

Permeable Paving 1 60 min Summer 36 6.749 0.009 0.132 OK
Permeable Paving 2 60 min Summer 35 6.748 0.008 0.126 OK



Drainage Simulation Results
Untitled

BP Civils
LDF

11 Sep 2026

Drainage simulated in Site3D v9.047 using EPA SWMM 5

Return Period (yrs) + Climate Change (%):

10yr+0%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

PS1 15 min Summer 8 6.832 0.032 1.837 OK
PS2 60 min Summer 43 6.762 0.212 0.317 Surcharged
PS5 15 min Summer 0 6.800 0.000 0.000 OK
PS3 60 min Summer 43 6.762 0.412 0.547 Surcharged
Dif1 60 min Summer 42 6.762 0.022 0.004 OK
Dif2 60 min Summer 43 6.762 0.022 0.022 OK

PS11 (FC) 60 min Summer 44 6.762 0.562 0.577 Surcharged
Ex 0351 15 min Summer 0 6.150 0.500 0.000 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 60 min Summer 35 PS1 PS2 0.060 0.775 1.203 0.140 OK
1.001 30 min Winter 21 PS2 PS3 0.150 0.570 1.410 0.063 Surcharged
2.000 15 min Summer 9 PS5 PS3 0.050 0.000 0.000 0.000 OK
1.002 60 min Summer 29 PS3 PS11 (FC) 0.150 0.570 2.671 0.071 Surcharged
3.000 60 min Summer 60 Dif1 PS11 (FC) 0.061 0.011 0.045 0.003 OK
4.000 60 min Summer 60 Dif2 PS11 (FC) 0.061 0.011 0.046 0.002 OK
1.003 60 min Summer 43 PS11 (FC) Ex 0351 0.081 0.063 0.619 0.014 OK

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

Permeable Paving 1 60 min Summer 43 6.762 0.022 0.084 OK
Permeable Paving 2 60 min Summer 43 6.762 0.022 0.065 OK



Drainage Simulation Results
Untitled

BP Civils
LDF

11 Sep 2026

Drainage simulated in Site3D v9.047 using EPA SWMM 6

Return Period (yrs) + Climate Change (%):

30yr+40%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

PS1 60 min Winter 51 6.903 0.103 0.273 Surcharged
PS2 60 min Winter 52 6.903 0.353 0.303 Surcharged
PS5 60 min Winter 52 6.903 0.103 0.010 Surcharged
PS3 60 min Winter 52 6.903 0.553 0.665 Surcharged
Dif1 60 min Winter 52 6.902 0.162 0.016 Surcharged
Dif2 60 min Winter 52 6.903 0.163 0.082 Surcharged

PS11 (FC) 60 min Winter 53 6.903 0.703 0.866 Surcharged
Ex 0351 15 min Summer 0 6.150 0.500 0.000 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 60 min Winter 47 PS1 PS2 0.100 0.779 1.574 0.184 Surcharged
1.001 15 min Winter 9 PS2 PS3 0.150 0.624 2.752 0.122 Surcharged
2.000 120 min Summer 90 PS5 PS3 0.100 0.023 0.141 0.011 Surcharged
1.002 15 min Winter 7 PS3 PS11 (FC) 0.150 0.744 3.949 0.105 Surcharged
3.000 60 min Summer 82 Dif1 PS11 (FC) 0.100 0.024 0.190 0.013 Surcharged
4.000 120 min Summer 148 Dif2 PS11 (FC) 0.100 0.044 0.305 0.012 Surcharged
1.003 60 min Winter 53 PS11 (FC) Ex 0351 0.081 0.071 0.694 0.016 OK

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

Permeable Paving 1 60 min Winter 52 6.903 0.163 0.110 OK
Permeable Paving 2 60 min Winter 54 6.902 0.162 0.064 OK



Drainage Simulation Results
Untitled

BP Civils
LDF

11 Sep 2026

Drainage simulated in Site3D v9.047 using EPA SWMM 7

Return Period (yrs) + Climate Change (%):

100yr+45%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

PS1 60 min Winter 56 7.006 0.206 0.275 Surcharged
PS2 60 min Winter 56 7.006 0.456 0.287 Flood Risk
PS5 60 min Winter 54 7.007 0.207 0.000 Surcharged
PS3 120 min Winter 95 7.007 0.657 0.651 Flood Risk
Dif1 60 min Winter 56 7.006 0.266 0.019 Flood Risk
Dif2 60 min Winter 54 7.006 0.266 0.009 Flood Risk

PS11 (FC) 60 min Winter 58 7.006 0.806 0.343 Flood Risk
Ex 0351 15 min Summer 0 6.150 0.500 0.000 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 30 min Winter 21 PS1 PS2 0.100 0.915 3.074 0.359 Surcharged
1.001 15 min Winter 8 PS2 PS3 0.150 0.680 2.888 0.128 Surcharged
2.000 120 min Summer 84 PS5 PS3 0.100 0.031 0.241 0.019 Surcharged
1.002 30 min Summer 15 PS3 PS11 (FC) 0.150 0.762 5.322 0.141 Surcharged
3.000 30 min Summer 68 Dif1 PS11 (FC) 0.100 0.023 0.180 0.012 Surcharged
4.000 180 min Summer 218 Dif2 PS11 (FC) 0.100 0.038 0.301 0.011 Surcharged
1.003 60 min Winter 56 PS11 (FC) Ex 0351 0.082 0.076 0.744 0.017 OK

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

Permeable Paving 1 60 min Winter 54 7.006 0.266 0.113 OK
Permeable Paving 2 60 min Winter 56 7.006 0.266 0.161 OK


