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1.0 An introduction to sustainable drainage systems or SuDS 

 

SuDS are an environmentally friendly approach to managing rainfall that uses 

landscape features to deal with surface water.  SuDS aim to: 

 Control the flow, volume and frequency of water leaving a 

development area 

 Prevent pollution by intercepting silt and cleaning runoff from hard 

surfaces 

 Provide attractive surroundings for the community 

 Create opportunities for wildlife 

 

2.0 SuDS at St. John’s Phase 3 Link Road 

 

SuDS at this development have been designed to prevent flooding and to 

provide the adequate level of treatment for the receiving watercourse.  

 

In line with the drainage strategy for the wider development in this location, 

infiltration is not viable due to the geology and groundwater levels.  

Reference should be made to the previous Drainage Strategy reports put 

forward by Paul Basham Associates and Baker Gilby Associates.  

 

Surface water run-off from the road surface is collected by silt trapping gullies, 

from which it is piped by gravity into large balancing pond, which stores the 

attenuation volumes for storms up to and including the 1 in 100 year event 

plus 40% for climate change.   The pond also provides further treatment via 

gabion basket permeable ‘walls’, but the associated treatment for a 

detention basin as per the Ciria SuDS Manual mitigation indices.  

 

The pond outfalls into a flow control manhole, which limits the flow rate to 3 

litres per second as per the planning approved strategy, after which there is a 

Downstream Defender filter manhole by Hydro International, which provides 

the final round of treatment before the system discharges into the 

watercourse.      
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Two sections of watercourse are to be culverted under the proposed road as 

shown on the general arrangement drawings in Appendix 2.     One of the two 

culverts includes a manhole at midpoint to allow a change in gradient, which 

is required to avoid a clash with the proposed central storm drain within the 

road, which cannot be raised to avoid the culvert due to the topography and 

required falls in the network. 

 

3.0  SuDS Treatment 

Based on the guidance in CIRIA C753, the following analysis has been 

undertaken with the relative mitigation indices for the proposed levels of 

treatment taken from CIRIA C753 Tables 26.3 (surface waters) and Table 26.4.  

The resultant assessment is summarised within the Table below. A Downstream 

Defender filter manhole has been added to the design to provide the 

required mitigation indices, which were obtained directly from Hydro 

International.  

 

Element Pollution Hazard Indices 

 Pollution 

Hazard Level 

Total 

Suspended 

Solids 

Metals  Hydrocarbons 

Road Medium 0.7 0.6 0.7 

 Pollution Mitigation Indices 

Detention 

Basin 

 0.5 0.5 0.6 

Downstream 

Defender 

 0.5 0.4 0.8 

Total  0.75 0.7 >0.95 

Sufficiency  Sufficient Sufficient Sufficient 
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4.0  SuDS Maintenance Schedule 

The following tables are taken from the Ciria SuDS Manual (Report C753) and 

are relevant for the proprietary treatment systems, which include the 

Downstream Defender and sump catchpits, and the detention basin.  
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SuDS Maintenance Responsibility 

The maintenance of the road drainage is to be provided by HCC Highways.  

However, maintenance for the balancing pond is to be provided by Eastleigh 

Borough Council.     
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Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

SW MH 01.00
SW MH 02.00
SW MH 03.00
SW MH 04.00
SW MH 05.00
SW MH 06.00
SW MH 07.00
SW MH 08.00
SW MH 09.00
SW MH 10.00
SW MH 11.00
OUTFALL
Pond
SW MH 12.00

0.045
0.019
0.039
0.077

0.044
0.043
0.043
0.044
0.039
0.041

5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00

48.640
48.070
47.500
46.950
46.950
46.775
47.025
47.325
47.500
47.275
47.700
45.900
45.100
45.300

1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200

50
50

1200

448439.462
448434.318
448433.327
448431.439
448434.691
448443.001
448453.622
448479.192
448516.603
448561.435
448637.092
448444.426
448454.460
448455.763

111612.072
111581.851
111550.630
111528.470
111528.969
111484.820
111441.143
111404.508
111384.633
111385.564
111383.077
111530.324
111511.620
111490.556

1.826
1.461
1.100
1.959
1.968
1.558
1.658
1.809
1.720
1.295
1.383
0.944
0.400
0.640

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 75.698 224.6 225 Circular 47.700 46.317 1.158 47.275 45.980 1.070

1.000 SW MH 11.00 1200 Manhole Adoptable SW MH 10.00 1200 Manhole Adoptable

1.001 44.842 224.2 225 Circular 47.275 45.980 1.070 47.500 45.780 1.495

1.001 SW MH 10.00 1200 Manhole Adoptable SW MH 09.00 1200 Manhole Adoptable

1.002 42.363 224.1 225 Circular 47.500 45.780 1.495 47.325 45.591 1.509

1.002 SW MH 09.00 1200 Manhole Adoptable SW MH 08.00 1200 Manhole Adoptable

1.003 44.676 299.8 300 Circular 47.325 45.516 1.509 47.025 45.367 1.358

1.003 SW MH 08.00 1200 Manhole Adoptable SW MH 07.00 1200 Manhole Adoptable

1.004 44.950 300.0 300 Circular 47.025 45.367 1.358 46.775 45.217 1.258

1.004 SW MH 07.00 1200 Manhole Adoptable SW MH 06.00 1200 Manhole Adoptable

1.005 45.155 300.0 300 Circular 46.775 45.217 1.258 46.950 45.066 1.584

1.005 SW MH 06.00 1200 Manhole Adoptable SW MH 04.00 1200 Manhole Adoptable

1.006 3.290 375.0 375 Circular 46.950 44.991 1.584 46.950 44.982 1.593

1.006 SW MH 04.00 1200 Manhole Adoptable SW MH 05.00 1200 Manhole Adoptable

2.000 30.656 149.5 150 Circular 48.640 46.814 1.676 48.070 46.609 1.311

2.000 SW MH 01.00 1200 Manhole Adoptable SW MH 02.00 1200 Manhole Adoptable

2.001 31.237 149.5 150 Circular 48.070 46.609 1.311 47.500 46.400 0.950

2.001 SW MH 02.00 1200 Manhole Adoptable SW MH 03.00 1200 Manhole Adoptable

2.002 22.240 18.8 150 Circular 47.500 46.400 0.950 46.950 45.216 1.584

2.002 SW MH 03.00 1200 Manhole Adoptable SW MH 04.00 1200 Manhole Adoptable

1.007 9.829 375.0 375 Circular 46.950 44.982 1.593 45.900 44.956 0.569

1.007 SW MH 05.00 1200 Manhole Adoptable OUTFALL 50 Manhole Adoptable

1.008 21.225 61.5 375 Circular 45.900 45.045 0.480 45.100 44.700 0.025

1.008 OUTFALL 50 Manhole Adoptable Pond 50 JuncƟon

1.009 21.104 527.6 375 Circular 45.100 44.700 0.025 45.300 44.660 0.265

1.009 Pond 50 JuncƟon SW MH 12.00 1200 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

SW MH 01.00

SW MH 02.00

SW MH 03.00

SW MH 04.00

SW MH 05.00

SW MH 06.00

SW MH 07.00

448439.462

448434.318

448433.327

448431.439

448434.691

448443.001

448453.622

111612.072

111581.851

111550.630

111528.470

111528.969

111484.820

111441.143

48.640

48.070

47.500

46.950

46.950

46.775

47.025

1.826

1.461

1.100

1.959

1.968

1.558

1.658

1200

1200

1200

1200

1200

1200

1200

0

1

0

1

0

1

2

0

1
0

1

0

1

0

0
1

0
1

0
1
2

0
1

0
1

0
1

0

2.000
2.000

2.001
2.001

2.002
2.002
1.005

1.006
1.006

1.007
1.004

1.005
1.003

1.004

46.814
46.609

46.609
46.400

46.400
45.216
45.066

44.991
44.982

44.982
45.217

45.217
45.367

45.367

150
150

150
150

150
150
300

375
375

375
300

300
300

300
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

SW MH 08.00

SW MH 09.00

SW MH 10.00

SW MH 11.00

OUTFALL

Pond

SW MH 12.00

448479.192

448516.603

448561.435

448637.092

448444.426

448454.460

448455.763

111404.508

111384.633

111385.564

111383.077

111530.324

111511.620

111490.556

47.325

47.500

47.275

47.700

45.900

45.100

45.300

1.809

1.720

1.295

1.383

0.944

0.400

0.640

1200

1200

1200

1200

50

50

1200

1

0

1

0

10

0

1

0

1

0

1

1

0
1

0
1

0

0
1

0
1

0
1

1.002

1.003
1.001

1.002
1.000

1.001

1.000
1.007

1.008
1.008

1.009
1.009

45.591

45.516
45.780

45.780
45.980

45.980

46.317
44.956

45.045
44.700

44.700
44.660

225

300
225

225
225

225

225
375

375
375

375
375

SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

FSR
England and Wales
19.700
0.345

Summer CV
Winter CV

Analysis Speed
Skip Steady State

0.750
0.840
Normal
x

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

240
20.0
x
x

Storm DuraƟons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

0
0

0
0

0
0

100 40 0 0

Node SW MH 12.00 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
✓
44.660
0.440
3.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0090-3000-0440-3000
0.150
1200

Node Pond Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

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

44.700

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 684.7 0.0 0.100 727.9 0.0 0.200 771.6 0.0 0.300 815.7 0.0 0.400 860.2 0.0 0.500 905.2 0.0

Rainfall

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

1 year 15 minute summer
1 year 15 minute winter
1 year 30 minute summer
1 year 30 minute winter
1 year 60 minute summer
1 year 60 minute winter
1 year 120 minute summer
1 year 120 minute winter
1 year 180 minute summer
1 year 180 minute winter
1 year 240 minute summer
1 year 240 minute winter
1 year 360 minute summer
1 year 360 minute winter
1 year 480 minute summer

102.653
72.037
68.383
47.988
47.619
31.637
30.420
20.210
23.944
15.564
19.292
12.817
15.006

9.754
11.996

29.047
29.047
19.350
19.350
12.584
12.584

8.039
8.039
6.161
6.161
5.098
5.098
3.862
3.862
3.170

1 year 480 minute winter
1 year 600 minute summer
1 year 600 minute winter
1 year 720 minute summer
1 year 720 minute winter
1 year 960 minute summer
1 year 960 minute winter
1 year 1440 minute summer
1 year 1440 minute winter
1 year 2160 minute summer
1 year 2160 minute winter
1 year 2880 minute summer
1 year 2880 minute winter
1 year 4320 minute summer
1 year 4320 minute winter

7.970
9.946
6.795
8.958
6.020
7.488
4.961
5.579
3.750
4.095
2.821
3.467
2.330
2.695
1.775

3.170
2.720
2.720
2.401
2.401
1.972
1.972
1.495
1.495
1.132
1.132
0.929
0.929
0.705
0.705
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Rainfall

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

1 year 5760 minute summer
1 year 5760 minute winter
1 year 7200 minute summer
1 year 7200 minute winter
1 year 8640 minute summer
1 year 8640 minute winter
1 year 10080 minute summer
1 year 10080 minute winter
30 year 15 minute summer
30 year 15 minute winter
30 year 30 minute summer
30 year 30 minute winter
30 year 60 minute summer
30 year 60 minute winter
30 year 120 minute summer
30 year 120 minute winter
30 year 180 minute summer
30 year 180 minute winter
30 year 240 minute summer
30 year 240 minute winter
30 year 360 minute summer
30 year 360 minute winter
30 year 480 minute summer
30 year 480 minute winter
30 year 600 minute summer
30 year 600 minute winter
30 year 720 minute summer
30 year 720 minute winter
30 year 960 minute summer
30 year 960 minute winter
30 year 1440 minute summer
30 year 1440 minute winter
30 year 2160 minute summer
30 year 2160 minute winter
30 year 2880 minute summer
30 year 2880 minute winter
30 year 4320 minute summer
30 year 4320 minute winter
30 year 5760 minute summer
30 year 5760 minute winter
30 year 7200 minute summer
30 year 7200 minute winter

2.264
1.465
1.947
1.256
1.714
1.106
1.539
0.993

251.551
176.527
167.807
117.760
114.808

76.275
71.163
47.279
54.588
35.484
42.982
28.556
32.750
21.288
25.763
17.117
21.081
14.404
18.776
12.619
15.405
10.204
11.155

7.497
7.960
5.485
6.598
4.434
4.965
3.270
4.069
2.633
3.444
2.222

0.579
0.579
0.497
0.497
0.437
0.437
0.393
0.393

71.180
71.180
47.484
47.484
30.340
30.340
18.806
18.806
14.047
14.047
11.359
11.359

8.428
8.428
6.809
6.809
5.766
5.766
5.032
5.032
4.056
4.056
2.990
2.990
2.200
2.200
1.768
1.768
1.298
1.298
1.042
1.042
0.878
0.878

30 year 8640 minute summer
30 year 8640 minute winter
30 year 10080 minute summer
30 year 10080 minute winter
100 year +40% CC 15 minute summer
100 year +40% CC 15 minute winter
100 year +40% CC 30 minute summer
100 year +40% CC 30 minute winter
100 year +40% CC 60 minute summer
100 year +40% CC 60 minute winter
100 year +40% CC 120 minute summer
100 year +40% CC 120 minute winter
100 year +40% CC 180 minute summer
100 year +40% CC 180 minute winter
100 year +40% CC 240 minute summer
100 year +40% CC 240 minute winter
100 year +40% CC 360 minute summer
100 year +40% CC 360 minute winter
100 year +40% CC 480 minute summer
100 year +40% CC 480 minute winter
100 year +40% CC 600 minute summer
100 year +40% CC 600 minute winter
100 year +40% CC 720 minute summer
100 year +40% CC 720 minute winter
100 year +40% CC 960 minute summer
100 year +40% CC 960 minute winter
100 year +40% CC 1440 minute summer
100 year +40% CC 1440 minute winter
100 year +40% CC 2160 minute summer
100 year +40% CC 2160 minute winter
100 year +40% CC 2880 minute summer
100 year +40% CC 2880 minute winter
100 year +40% CC 4320 minute summer
100 year +40% CC 4320 minute winter
100 year +40% CC 5760 minute summer
100 year +40% CC 5760 minute winter
100 year +40% CC 7200 minute summer
100 year +40% CC 7200 minute winter
100 year +40% CC 8640 minute summer
100 year +40% CC 8640 minute winter
100 year +40% CC 10080 minute summer
100 year +40% CC 10080 minute winter

2.997
1.934
2.665
1.720

455.995
319.997
307.136
215.534
211.286
140.373
130.891

86.961
99.969
64.982
78.280
52.007
59.277
38.531
46.406
30.831
37.822
25.842
33.572
22.562
27.389
18.143
19.664
13.215
13.903

9.580
11.442

7.690
8.519
5.610
6.926
4.483
5.827
3.761
5.048
3.258
4.471
2.885

0.765
0.765
0.680
0.680

129.031
129.031

86.909
86.909
55.837
55.837
34.591
34.591
25.725
25.725
20.687
20.687
15.254
15.254
12.264
12.264
10.345
10.345

8.998
8.998
7.212
7.212
5.270
5.270
3.842
3.842
3.067
3.067
2.227
2.227
1.773
1.773
1.487
1.487
1.288
1.288
1.140
1.140
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.08%

US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

SW MH 01.00 10 46.879 0.065 5.9 0.1063 0.0000 OK

15 minute winter SW MH 01.00 2.000 SW MH 02.00 5.8 0.664 0.397 0.2692

SW MH 02.00 11 46.694 0.085 8.3 0.1177 0.0000 OK

15 minute winter SW MH 02.00 2.001 SW MH 03.00 8.1 0.971 0.563 0.2623

SW MH 03.00 11 46.460 0.060 13.0 0.1101 0.0000 OK

15 minute winter SW MH 03.00 2.002 SW MH 04.00 13.1 2.036 0.317 0.1429

SW MH 04.00 12 45.215 0.224 46.4 0.4299 0.0000 OK

15 minute winter SW MH 04.00 1.006 SW MH 05.00 46.5 0.694 0.453 0.2202

SW MH 05.00 12 45.196 0.214 46.5 0.2425 0.0000 OK

15 minute winter SW MH 05.00 1.007 OUTFALL 46.5 0.714 0.453 0.6400

SW MH 06.00 13 45.354 0.137 27.5 0.2325 0.0000 OK

15 minute winter SW MH 06.00 1.005 SW MH 04.00 26.6 0.851 0.417 1.4927

SW MH 07.00 12 45.493 0.126 23.2 0.2077 0.0000 OK

15 minute winter SW MH 07.00 1.004 SW MH 06.00 23.0 0.779 0.361 1.3294

SW MH 08.00 12 45.627 0.111 18.6 0.1776 0.0000 OK

15 minute winter SW MH 08.00 1.003 SW MH 07.00 18.7 0.727 0.294 1.1523

SW MH 09.00 12 45.882 0.102 14.9 0.1677 0.0000 OK

15 minute winter SW MH 09.00 1.002 SW MH 08.00 14.1 0.830 0.409 0.7206

SW MH 10.00 11 46.060 0.080 10.1 0.1378 0.0000 OK

15 minute winter SW MH 10.00 1.001 SW MH 09.00 9.4 0.640 0.273 0.6720

SW MH 11.00 11 46.375 0.058 5.4 0.1001 0.0000 OK

15 minute winter SW MH 11.00 1.000 SW MH 10.00 5.1 0.507 0.148 0.7807

OUTFALL 12 45.170 0.214 46.5 0.0004 0.0000 OK

15 minute winter OUTFALL 1.008 Pond 46.5 3.323 0.182 0.3554

Pond 272 44.777 0.077 9.9 53.8510 0.0000 OK

360 minute winter Pond 1.009 SW MH 12.00 3.0 0.202 0.035 0.4745

SW MH 12.00 272 44.776 0.116 3.0 0.1306 0.0000 OK

360 minute winter SW MH 12.00 Hydro-Brake® 3.0 66.0
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.08%

US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

SW MH 01.00 12 47.036 0.222 14.6 0.3599 0.0000 SURCHARGED

15 minute winter SW MH 01.00 2.000 SW MH 02.00 12.8 0.789 0.885 0.5397

SW MH 02.00 12 46.868 0.259 18.6 0.3603 0.0000 SURCHARGED

15 minute winter SW MH 02.00 2.001 SW MH 03.00 17.4 1.125 1.202 0.4553

SW MH 03.00 10 46.494 0.094 28.1 0.1725 0.0000 OK

15 minute winter SW MH 03.00 2.002 SW MH 04.00 29.2 2.396 0.707 0.3198

SW MH 04.00 11 45.359 0.368 113.1 0.7051 0.0000 OK

15 minute winter SW MH 04.00 1.006 SW MH 05.00 112.2 1.046 1.093 0.3512

SW MH 05.00 11 45.316 0.334 112.2 0.3779 0.0000 OK

15 minute winter SW MH 05.00 1.007 OUTFALL 112.5 1.160 1.096 0.9486

SW MH 06.00 12 45.527 0.310 68.4 0.5257 0.0000 SURCHARGED

15 minute winter SW MH 06.00 1.005 SW MH 04.00 66.5 0.982 1.043 3.1695

SW MH 07.00 13 45.620 0.253 59.4 0.4168 0.0000 OK

15 minute winter SW MH 07.00 1.004 SW MH 06.00 56.1 0.899 0.880 2.9979

SW MH 08.00 12 45.713 0.197 47.4 0.3160 0.0000 OK

15 minute winter SW MH 08.00 1.003 SW MH 07.00 47.0 0.865 0.737 2.5005

SW MH 09.00 12 45.979 0.199 37.4 0.3267 0.0000 OK

15 minute winter SW MH 09.00 1.002 SW MH 08.00 35.3 1.047 1.022 1.4160

SW MH 10.00 11 46.116 0.136 25.1 0.2361 0.0000 OK

15 minute winter SW MH 10.00 1.001 SW MH 09.00 24.0 0.779 0.695 1.3827

SW MH 11.00 11 46.411 0.094 13.3 0.1614 0.0000 OK

15 minute winter SW MH 11.00 1.000 SW MH 10.00 12.7 0.640 0.369 1.5422

OUTFALL 11 45.239 0.283 112.5 0.0006 0.0000 OK

15 minute winter OUTFALL 1.008 Pond 113.0 4.031 0.442 0.6732

Pond 352 44.890 0.190 21.2 138.2844 0.0000 OK

30 minute summer Pond 1.009 SW MH 12.00 4.4 0.307 0.051 0.6444

SW MH 12.00 352 44.890 0.230 3.1 0.2606 0.0000 OK

30 minute winter SW MH 12.00 Hydro-Brake® 3.0 44.7
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.08%

US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

SW MH 01.00 12 48.112 1.298 26.4 2.1084 0.0000 SURCHARGED

15 minute winter SW MH 01.00 2.000 SW MH 02.00 18.3 1.041 1.266 0.5397

SW MH 02.00 13 47.747 1.138 28.9 1.5836 0.0000 SURCHARGED

15 minute winter SW MH 02.00 2.001 SW MH 03.00 25.9 1.473 1.790 0.5499

SW MH 03.00 12 47.022 0.622 45.1 1.1440 0.0000 SURCHARGED

15 minute winter SW MH 03.00 2.002 SW MH 04.00 41.9 2.386 1.015 0.3915

SW MH 04.00 11 45.555 0.564 182.6 1.0819 0.0000 SURCHARGED

15 minute winter SW MH 04.00 1.006 SW MH 05.00 181.9 1.650 1.772 0.3629

SW MH 05.00 11 45.458 0.476 181.9 0.5383 0.0000 SURCHARGED

15 minute winter SW MH 05.00 1.007 OUTFALL 181.7 1.648 1.770 1.0619

SW MH 06.00 12 46.002 0.785 102.0 1.3306 0.0000 SURCHARGED

15 minute winter SW MH 06.00 1.005 SW MH 04.00 102.4 1.454 1.605 3.1798

SW MH 07.00 12 46.297 0.930 82.6 1.5338 0.0000 SURCHARGED

15 minute winter SW MH 07.00 1.004 SW MH 06.00 83.5 1.187 1.310 3.1653

SW MH 08.00 12 46.476 0.960 66.3 1.5411 0.0000 SURCHARGED

15 minute winter SW MH 08.00 1.003 SW MH 07.00 65.7 0.934 1.030 3.1461

SW MH 09.00 13 46.853 1.073 52.3 1.7624 0.0000 SURCHARGED

15 minute winter SW MH 09.00 1.002 SW MH 08.00 48.5 1.221 1.405 1.6848

SW MH 10.00 13 47.036 1.056 42.0 1.8308 0.0000 FLOOD RISK

30 minute summer SW MH 10.00 1.001 SW MH 09.00 32.6 0.820 0.944 1.7834

SW MH 11.00 13 47.118 0.801 24.1 1.3801 0.0000 SURCHARGED

15 minute summer SW MH 11.00 1.000 SW MH 10.00 21.9 0.717 0.633 3.0106

OUTFALL 11 45.299 0.343 181.7 0.0007 0.0000 OK

15 minute winter OUTFALL 1.008 Pond 181.4 4.355 0.710 0.9872

Pond 690 45.079 0.379 23.1 291.0651 0.0000 FLOOD RISK

15 minute winter Pond 1.009 SW MH 12.00 6.5 0.374 0.075 1.0832

SW MH 12.00 690 45.079 0.419 3.1 0.4742 0.0000 OK

15 minute summer SW MH 12.00 Hydro-Brake® 3.0 43.7
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CARRIAGEWAY
CONSTRUCTION
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WITH CHANNEL KERB
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PAVEMENT
CONSTRUCTION

IN SITU
CONCRETE
BACKING
ST1 TO BS 8500-2 CLASS I MORTAR 40mm MIN, IF

KERBS NOT LAID ON FRESH BED

IN SITU CONCRETE BED
ST1 TO BS 8500-2

15
0m

50m 10
0m

255mm x 125mm
CS1 SQUARE CHANNEL

CBR TO BE CONFIRMED AT JUNCTION DURING FIRST WEEK
OF CONSTRUCTION AND CONFIRMED TO HCC HIGHWAYS

NOTE:
ALL JOINTS SHALL BE OFFSET AT LEAST 150mm FROM PARALLEL JOINTS IN THE LAYER
BENEATH WHEREVER POSSIBLE, AND IN A LAYOUT APPROVED BY ENGINEER. JOINTS IN THE
WEARING COURSE OR POUROUS ASPHALT SHALL COINCIDE WITH EITHER THE LANE EDGE OR
THE LANE MARKING, WHICHEVER IS APPROPRIATE. LONGITUDINAL JOINTS IN MATERIALS
SUBJECT TO PERCENTAGE REFUSAL DENSITY TESTING SHALL NOT BE SITUATED IN WHEEL
TRACK ZONES.

FLEXIBLE CARRIAGEWAY
CONSTRUCTION

SURFACE COURSE
40mm HRA 35/14 F SURF 40/60 DES To BS EN13108 - 1 &
PD 6691:2007 and clause 943 Level 2 PSV 65.

FORMATION

SUB BASE
200mm TYPE 1 GRANULAR MATERIAL (RECYCLED IN ACCORDANCE WITH HCCs
SPECIFICATION. SUPPLY HDA INSPECTOR WITH GRADING CERTIFICATES

CAPPING LAYER
260mm 6F5 - INCREASE WHERE REQUIRED TO SUIT BUILD UP

BASE COURSE
160mm THICKNESS AC 32 DENSE BASE 70/100 PEN BINDER TO
BS 594987:2015+A1:2017, PD 6691:2015+A1:2016 & BS EN 13108

BINDER COURSE
65mm THICKNESS AC 20 DENSE BIN PEN 70/100 PEN TO
BS 594987:2015+A1:2017, PD 6691:2015+A1:2016 & BS EN 13108

BOND COAT TO
BE APPLIED
BETWEEN EACH
LAYER
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TENSAR INTERAX T4D878

66

IN SITU CONCRETE BED
ST1 TO BBS 8500-2

50X150 EF EDGING LAID
FLUSH TO BS7263
IN SITU CONCRETE SURROUND
ST1 TO BS 8500-2

FOOTWAY
CONSTRUCTION

WHERE THERE IS NO FOOTWAY AND EDGING
IS LAID TO INDICATE HIGHWAY BOUNDARY,

THE EDGING SHALL BE LAID FLUSH.

SCALE 1:10

EF EDGING
FOOTWAY EDGE DETAIL
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PAVEMENT
CONSTRUCTION

IN SITU
CONCRETE
BACKING
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CLASS I MORTAR 40mm MIN, IF
KERBS NOT LAID ON FRESH BED
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VERGE
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TO BS BS EN 1340

PAVEMENT
CONSTRUCTION
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m

10
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CLASS I MORTAR 40mm MIN, IF
KERBS NOT LAID ON FRESH BED

IN SITU CONCRETE BED
ST1 TO BS 8500-2

BN KERB

VEHICULAR ACCESSES TO HAVE AN UPSTAND OF 25mm.
PEDESTRIAN CROSSINGS TO HAVE A FLUSH SURFACE. FOR
PRACTICAL CONSTRUCTION, AND SURFACE WATER
PURPOSES, A FLUSH KERB WILL HAVE AN UPSTAND OF
BETWEEEN 0 AND 6mm.

IN SITU
CONCRETE
BACKING
ST1 TO BS 8500-2 15
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0.
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0.25m

CARRIAGEWAY
CONSTRUCTION

50m
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0.05m

TACTILE SURFACE

25mm CLASS (iii)
MORTAR

100mm SUB-BASE OF
GRANULAR MATERIAL

CARRIAGEWAYFOOTWAY

FLUSH KERB

PEDESTRIAN TACTILE PAVING
(Scale 1:10)

CYCLEWAY TACTILE PAVING
(Scale 1:10)

25mm CLASS (iii)
MORTAR

100mm SUB-BASE OF
GRANULAR MATERIAL

REFER TO LANDSCAPE ARCHITECT FOR
SPECIFICATION OF SURFACE TACTILE UNITS

FLEXIBLE FOOTWAY
CONSTRUCTION

SURFACE COURSE
20 DENSE ASPHALT CONCRETE SURFACE COURSE AC6 DENSE SURF
100/150 TO BS EN 13108-1. MIN. PSV TO BE 45 FOR FOOTWAYS AND 55
FOR CYCLEWAYS/SHARED USE.

SUB BASE
150mm THICKNESS TYPE 1 GRANULAR MATERIAL

BINDER COURSE
50 DENSE ASPHALT CONCRETE BINDER COURSE AC20 DENSE BIN
100/150 TO BS EN 13108-1 OR 45 HYDRAULICALLY BOUND MATERIAL
(HBM) TO CLAUSE 894AR.

INCREASE CAPPING WHERE
REQUIRED TO SUIT PROPOSED

GROUND LEVELS.

CAPPING LAYER TO BE
COMPACTED TO PROVIDE

MIN 15% CBR

STRESS ABSORBING
MEMBRANE TENSAR AR1 OR
EQUIVALENT. OVERLAPPING

JOINT BY 300mm

JOINTS TO BE
LOCATED
OUTSIDE OF
WHEEL TRACK

EXISTING
CONSTRUCTION

ACCESS
ROAD/BELLMOUTH

AS PER PLAN

EX CARRIAGEWAY
CONSTRUCTION

NEW ACCESS ROAD TIE IN DETAILS WITH EXISTING
ACCESS ROAD REFER TO HCC DETAIL HCC11/M/025

1:40

PROPOSED CONSTRUCTION TIED IN
WITH EXISTING CARRIAGEWAY
CONSTRUCTION, DETAIL TO BE
AGREED ON SITE WITH HIGHWAYS
INSPECTOR

1000150
MIN

150
MIN

TREATMENT OF
BITUMINOUS
SURFACES AND
VERTICAL JOINTS TO
CL 903.4 AS FLEXIBLE

ACCESS ROAD
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EACH LAYER )TO
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CONSTRUCTION
WARNING

IMPORTANT NOTE: CAUTION
ALL INFORMATION SHOWN ON THIS DRAWING FOR UNDERGROUND
SERVICES/STATUTORY UNDERTAKERS' PLANT IS APPROXIMATE AND
IS PROVIDED FOR THE CONTRACTOR'S INFORMATION ONLY .
IT SHOULD NOT BE RELIED ON FOR EXCAVATION OR ANY OTHER
WORKS PURPOSES AND CONTRACTORS MUST SATISFY THEMSELVES
OF THEIR LOCATIONS PRIOR TO THE COMMENCEMENT OF WORKS.



TRAPPED ROAD GULLY

MIN 150 THICK MIX ST4
CONCRETE BED AND
SURROUND

0.45m

0.
9m

ENGINEERING
BRICKWORK TO SUIT
DEPTH (VERTICAL
JOINTS LEFT OPEN)

CLASS D400 GULLY
GRATING AND FRAME
TO BS EN124

STOPPER
AND
CHAIN

FLEXIBLE JOINT
DETAIL

FOR SLEEVED PIPES
(SCALE 1:20)

FLEXIBLE JOINT
DETAIL FOR

SOCKETED PIPES
(SCALE 1:20)

2O THICK FLEXCELL
OR SIMILAR
APPROVED

20 THICK FLEXCELL
OR SIMILAR
APPROVED

FLOW FLOW

PIPE BEDDING DETAILS IN
ADOPTED AREAS

DIA + 300mm DIA + 300mm

TYPE 1 MATERIAL
UNDER CARRIAGEWAYS.
SELECTED BACKFILL
FROM EXCAVATED
MATERIAL ELSEWHERE

GRANULAR BED
AND SURROUND
TO BS 882

MIN. 150mm
UNDER SOCKETS

150mm MIN. CONCRETE SURROUND
GRADE ST4, SULPHATE RESISTING,
TO BS 5328 : PART 2

MIN. 150mm
UNDER SOCKETS

DRAINAGE WITH MORE THAN
900mm COVER - LANDSCAPED
1200mm COVER - ROADS
(UNLESS BEDDING TYPE IS
STATED ON THE DRAINAGE
PLANS OR SPECIFICATION)

DRAINAGE WITH LESS THAN
900mm COVER - LANDSCAPED
1200mm COVER - ROADS
(UNLESS BEDDING TYPE IS
STATED ON THE DRAINAGE
PLANS OR SPECIFICATION)

TYPE `S' TYPE `Z'
MINMIN

15
0m

m
15

0m
m

15
0m

m

TYPE B - TYPICAL MANHOLE DETAIL
FIGURE B 10 SEWERAGE SECTOR GUIDANCE APPENDIX C - 'THE CODE'

DEPTH FROM COVER LEVEL TO SOFFIT OF PIPE 1.5m TO 3m
RIGID MATERIAL CONSTRUCTION WITH CONCRETE SURROUND

450mm
MINIMUM FROM

EDGE OF STEPPING
SEE CLAUSE B5.2.29

DOUBLE STEP RUNGS COMPLYING
WITH CLAUSE E2.33

MINIMUM WIDTH OF BENCHING
TO BE 225mm

SEE FIGURE B.13 AND CLAUSE E6.6.2
FOR ROCKER PIPE DETAILS

JOINT TO AS CLOSE AS POSSIBLE TO FACE
OF MANHOLE TO PERMIT SATISFACTORY
JOINT AND SUBSEQUENT MOVEMENT

PIPE JOINT WITH CHANNEL TO BE
LOCATED MINIMUM 100mm INSIDE
FACE OF MANHOLE

LIFTING EYES IN CONCRETE RINGS
TO BE POINTED

225mm TO UNDERSIDE OF CHANNEL

DN/ID TO CLAUSE B5.2.12

MINIMUM CLEAR ACCESS 600mm

CHAMBER HEIGHT (NOT LESS THAN 900mm)

INVERTS TO BE FORMED USING
CHANNEL PIECES

IN-SITU GEN3 CONCRETE COMPLYING
WITH E4.1 AND BRE SPECIAL DIGEST 1

SELF-CLEANING TOE HOLES TO BE
PROVIDED WHERE CHANNEL
EXCEEDS 600mm WIDE

CONSTRUCTION JOINT

DISTANCE BETWEEN TOP OF PIPE AND
UNDERSIDE OF PRECAST SECTION TO

BE MINIMUM 50mm TO MAXIMUM 300mm

BENCHING SLOPE TO BE 1:10 TO 1:30

MINIMUM 20mm THICK HIGH-STRENGTH CONCRETE
TOPPING COMPLYING WITH CLAUSES E4.3 AND
E6.5 NEATLY SHAPED AND FINISHED TO ALL
BRANCH CONNECTIONS

150mm THICK IN-SITU GEN3
CONCRETE SURROUND COMPLYING
WITH E4.1 AND BRE SPECIAL DIGEST 1

REFER TO ROAD
CONSTRUCTION DETAILS

675mm MAXIMUM TO FIRST LADDER
RUNG FROM COVER LEVEL

MORTAR BEDDING AND HAUNCHING
TO COVER AND FRAME TO CLAUSE E6.7

PRECAST CONCRETE CHAMBER
SECTIONS COMPLYING WITH CLAUSE

E2.29 JOINTED WITH ELASTOMERIC
OR PLASTOMERIC  SEALS.

PRECAST CONCRETE SLAB
COMPLYING WITH CLAUSE E2.30

MINIMUM 1 COURSE OF CLASS B
ENGINEERING BRICKS OR

PRECAST CONCRETE COVER
FRAME SEATING RINGS

COVER COMPLYING WITH CLAUSE E2.32
600mm x 600mm CLEAR OPENING

BACKFILL WITH SUITABLE AS
DUG MATERIAL

BOTTOM PRECAST SECTION TO BE BUILT
INTO BASE CONCRETE MINIMUM 75mm

BEDDING/BLINDING MATERIAL
(THICKNESS TBC) DEPENDANT

ON GROUND CONDITIONS.
REFER TO ENGINEER OR SEWER

AUTHORITY CLERK OF WORKS

SELECTED AS DUG MATERIAL

TYPE C - TYPICAL MANHOLE DETAIL
FIGURE B 15 (ALTERNATIVE) SEWERAGE SECTOR GUIDANCE APPENDIX C - 'THE CODE'

DEPTH FROM COVER LEVEL TO SOFFIT OF PIPE LESS THAN 1.5m
MAXIMUM PIPE SIZE 450 mm DIAMETER

RIGID MATERIAL CONSTRUCTION WITH CONCRETE SURROUND

1350mm
MINIMUM

225mm TO BARREL OF PIPE

BENCHING SLOPE TO
BE 1:10 TO 1:30

INVERTS TO BE FORMED
USING CHANNEL PIECES

BRICKWORK OR CONCRETE BLOCKS TO
BE CORBELLED (MAXIMUM 30mm PER

COURSE) TO SUIT COVER

1220mm x 685mm MULTIPLE
DUCTILE IRON COVER.
COVER COMPLYING WITH
CLAUSE E2.32

MORTAR BEDDING AND
HAUNCHING TO COVER AND

FRAME TO CLAUSE E6.7

INTERNAL DIMENSIONS OF MANHOLE NORMALLY 1350mm
BUT MANHOLE DIAMETER SHOULD BE INCREASED FOR
PIPES LARGER THAN 450mm DIAMETER TO GIVE 225mm
BENCHING IN ACCORDANCE WITH B5.2.29

IN-SITU GEN3 CONCRETE COMPLYING
WITH E4.1 AND BRE SPECIAL DIGEST 1

MINIMUM 20mm THICK HIGH-STRENGTH
CONCRETE TOPPING COMPLYING WITH
CLAUSES E4.3 AND E6.5 NEATLY SHAPED
AND FINISHED TO ALL BRANCH
CONNECTIONS

BEDDING/BLINDING MATERIAL (THICKNESS
TBC) DEPENDANT ON GROUND

CONDITIONS. REFER TO ENGINEER OR
SEWER AUTHORITY CLERK OF WORKS

REFER TO ROAD
CONSTRUCTION DETAILS

SELECTED AS DUG MATERIAL

BOTTOM PRECAST SECTION TO BE BUILT
INTO BASE CONCRETE MINIMUM 75mm

150mm THICK IN-SITU GEN3
CONCRETE SURROUND COMPLYING
WITH E4.1 AND BRE SPECIAL DIGEST 1

PRECAST CONCRETE CHAMBER
SECTIONS COMPLYING WITH CLAUSE

E2.29 JOINTED WITH ELASTOMERIC
OR PLASTOMERIC  SEALS.

CONSTRUCTION JOINT

JOINT TO BE AS CLOSE AS POSSIBLE TO FACE OF
MANHOLE TO PERMIT SATISFACTORY JOINT AND

SUBSEQUENT MOVEMENT

DOUBLE STEP RUNGS COMPLYING
WITH CLAUSE E2.33

MINIMUM WIDTH OF BENCHING
TO BE 225mm

450mm
MINIMUM FROM

EDGE OF STEPPING
SEE CLAUSE B5.2.29

SEE FIGURE B.13 AND CLAUSE E6.6.2
FOR ROCKER PIPE DETAILS

TYPICAL ARRANGEMENT OF PIPE JUNCTIONS WITHIN MANHOLES
FIGURE B 13 SEWERAGE SECTOR GUIDANCE APPENDIX C - 'THE CODE'

NO JUNCTION LESS THAN
90° FROM OUTGOING SEWER

PREFORMED SWEPT CHANNELS

ROCKER PIPE REQUIRED
FOR RIGID PIPES

RIGID PIPES BUILT INTO MANHOLE SHOULD HAVE A FLEXIBLE JOINT AS
CLOSE AS FEASIBLE TO THE EXTERNAL FACE OF THE STRUCTURE AND THE

LENGTH OF THE NEXT ROCKER PIPE SHOULD BE AS SHOWN

NOMINAL DIAMETER (mm) MAXIMUM EFFECTIVE LENGTH (m)

150 - 600 0.60

601 - 750 1.00

OVER 750 1.25

ALL PIPES ENTERING THE BOTTOM OF THE MANHOLES TO HAVE SOFFITS LEVEL

SECTIONAL PLAN

MANHOLE DIAMETERS
NOMINAL INTERNAL DIAMETER OF
LARGEST PIPE IN MANHOLE (mm)

MINIMUM NOMINAL INTERNAL
DIAMETER OF  MANHOLE (mm)

< 375 1200

375 - 450 1350

500 - 700 1500

750 - 900 1800

> 900 CONSULT UNDERTAKER

15
0m

m
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