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Design Settings

Rainfall Methodology
Return Period (years)

Additional Flow (%)
CV

Time of Entry (mins)
Maximum Time of Concentration (mins)

Maximum Rainfall (mm/hr)

FEH-22
2
0
0.750
4.00
30.00
50.0

Minimum Velocity (m/s)
Connection Type

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

Include Intermediate Ground
Enforce best practice design rules

1.00
Level Soffits
0.200
1.200
✓
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

Depth
(m)

01
02

0.006 4.00 94.004
93.390

600
600

0.604
0.390

Links (Input)

Name US
Node

DS
Node

Length
(m)

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

1.000 01 02 9.101 93.400 93.000 0.400 22.8 100

Simulation Settings

Rainfall Methodology
Rainfall Events

Summer CV
Analysis Speed

FEH-22
Singular
0.750
Normal

Skip Steady State
Drain Down Time (mins)

Additional Storage (m³/ha)
Starting Level (m)

x
240
20.0

Check Discharge Rate(s)
Check Discharge Volume

x
x

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

Return Period
(years)

Climate Change
(CC %)

Additional Area
(A %)

Additional Flow
(Q %)

2 0 0 0
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Results for 2 year Critical Storm Duration.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

Inflow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Outflow
(l/s)

Velocity
(m/s)

Flow/Cap

15 minute summer 01 10 93.418 0.018 0.9 0.0087 0.0000 OK

15 minute summer 01 1.000 02 0.9 0.926 0.071

15 minute summer 02 10 93.018 0.018 0.9 0.0000 0.0000 OK
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Design Settings

Rainfall Methodology
Return Period (years)

Additional Flow (%)
CV

Time of Entry (mins)
Maximum Time of Concentration (mins)

Maximum Rainfall (mm/hr)

FEH-22
2
0
0.750
4.00
30.00
50.0

Minimum Velocity (m/s)
Connection Type

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

Include Intermediate Ground
Enforce best practice design rules

1.00
Level Inverts
1.000
0.750
✓
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

Depth
(m)

S5-1
S5-2
S5-3
S07
S06
S4-1
S4-2
S4-3
S4-5
S4-4
S05
S3-1
S3-2
S3-3
S3-4
S12

S10
S09
S2-1
S2-2
S2-3
S2-4
S08 Junction
S04
S1-1
S1-2
S1-3
S1-4
S03 Junction
S02
C01

0.007
0.004
0.003

0.004
0.004
0.002
0.005

0.009
0.003
0.003
0.005
0.051

0.014

0.010
0.005
0.004
0.004

0.004
0.004
0.004
0.003

4.00
4.00
4.00

4.00
4.00
4.00
4.00

4.00
4.00
4.00
4.00
4.00

4.00

4.00
4.00
4.00
4.00

4.00
4.00
4.00
4.00

94.400
94.400
94.400
94.350
94.250
94.400
94.400
94.400
94.400
94.400
94.300
94.100
94.000
93.975
94.000
94.175

93.750
93.959
94.075
94.000
94.000
93.750
93.600
93.600
94.150
94.150
94.100
93.975
93.500
93.500
93.500

300
300
450
600
900
300
450
450
300
450
900
300
450
450
450
600

600
600
300
450
300
450
150
900
300
450
300
450
150

1200
600

0.795
0.806
1.011
1.057
1.350
0.975
1.103
1.189
0.905
1.360
2.150
0.779
0.817
1.061
1.234
1.013

1.071
1.487
0.648
0.722
1.066
0.975
1.343
1.782
0.713
0.895
1.084
1.198
1.717
1.750
1.800
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Links (Input)

Name US
Node

DS
Node

Length
(m)

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

1.000
2.000
1.001
1.002
3.000
1.003
4.000
4.001
4.002
5.000
4.003
1.004
6.000
6.001
6.002
6.003
7.000
6.004
8.000
8.001
9.000
8.002
6.005
1.005
10.000
10.001
11.000
10.002
1.006
1.007

S5-1
S5-2
S5-3
S07
S12
S06
S4-1
S4-2
S4-3
S4-5
S4-4
S05
S3-1
S3-2
S3-3
S3-4
S10
S09
S2-1
S2-2
S2-3
S2-4
S08 Junction
S04
S1-1
S1-2
S1-3
S1-4
S03 Junction
S02

S5-3
S5-3
S07
S06
S06
S05
S4-2
S4-3
S4-4
S4-4
S05
S04
S3-2
S3-3
S3-4
S09
S09
S08 Junction
S2-2
S2-4
S2-4
S08 Junction
S04
S03 Junction
S1-2
S1-4
S1-4
S03 Junction
S02
C01

12.846
12.113

5.676
17.278

6.856
30.853
12.905

8.581
17.195

8.953
4.663

28.262
13.682
13.806
14.925

1.355
20.875
21.613
13.843
14.119
11.903

1.264
5.030
3.537

11.282
15.988
15.026

2.098
3.389
4.492

93.605
93.594
93.389
93.293
93.162
92.900
93.425
93.297
93.211
93.495
93.040
92.150
93.321
93.183
92.914
92.766
92.679
92.472
93.427
93.278
92.934
92.775
92.257
91.818
93.437
93.255
93.016
92.777
91.783
91.750

93.389
93.389
93.293
92.900
92.900
92.150
93.297
93.211
93.040
93.040
92.150
91.818
93.183
92.914
92.766
92.472
92.472
92.257
93.278
92.775
92.775
92.257
91.818
91.783
93.255
92.777
92.777
91.783
91.750
91.700

0.216
0.205
0.096
0.393
0.262
0.750
0.128
0.086
0.171
0.455
0.890
0.332
0.138
0.269
0.148
0.294
0.207
0.215
0.149
0.503
0.159
0.518
0.439
0.035
0.182
0.478
0.239
0.994
0.033
0.050

59.5
59.1
59.1
44.0
26.2
41.1

100.8
99.8

100.6
19.7

5.2
85.1
99.1
51.3

100.8
4.6

100.8
100.5

92.9
28.1
74.9

2.4
11.5

101.1
62.0
33.4
62.9

2.1
102.7

89.8

100
100
100
150
150
150
100
100
150
100
150
225
100
100
100
150
150
150
100
100
100
150
150
225
100
100
100
150
225
100

Simulation Settings

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

Analysis Speed

FEH-22
Singular
0.750
0.840
Normal

Skip Steady State
Drain Down Time (mins)

Additional Storage (m³/ha)
Starting Level (m)

Check Discharge Rate(s)

x
240
20.0

✓

2 year (l/s)
30 year (l/s)

100 year (l/s)
Check Discharge Volume

0.9
0.9
0.9
x

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

Return Period
(years)

Climate Change
(CC %)

Additional Area
(A %)

Additional Flow
(Q %)

2
30

100
1000

0
40
45

0

0
0
0
0

10
10
10
10
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Pre-development Discharge Rate

Site Makeup
Greenfield Method

Positively Drained Area (ha)
SAAR (mm)

Soil Index
SPR

Region
Growth Factor 2 year

Greenfield
IH124
0.400
769
4
0.47
7
0.88

Growth Factor 30 year
Growth Factor 100 year

Betterment (%)
QBar

Q 2 year (l/s)
Q 30 year (l/s)

Q 100 year (l/s)

2.40
3.19
0
2.2
1.9
5.2
6.9

Node S02 Online Hydro -Brake® Control

Flap Valve
Replaces Downstream Link

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

Objective
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

x
x
91.750
1.450
0.9
(HE) Minimise upstream storage
x
CTL-CHE-0039-9000-1450-9000
0.075
0

Node S05 Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

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

92.150

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 138.2 0.0 1.050 138.2 0.0 1.051 0.0 0.0

Node S12 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

93.675
0
4.500
71.000

Slope (1:X)
Depth (m)

Inf Depth (m)

500.0
0.300

Node S10 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

93.124
0
4.500
29.000

Slope (1:X)
Depth (m)

Inf Depth (m)

40.0
0.300
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Results for 2 year +10% Q Critical Storm Duration.  Lowest mass balance: 95.80%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

Inflow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Outflow
(l/s)

Velocity
(m/s)

Flow/Cap

15 minute winter S5-1 10 93.630 0.025 1.1 0.0060 0.0000 OK

15 minute winter S5-1 1.000 S5-3 1.1 0.488 0.140

15 minute winter S5-2 10 93.614 0.020 0.7 0.0034 0.0000 OK

15 minute winter S5-2 2.000 S5-3 0.7 0.348 0.089

15 minute winter S5-3 10 93.430 0.041 2.4 0.0093 0.0000 OK

15 minute winter S5-3 1.001 S07 2.4 0.959 0.304

15 minute winter S07 10 93.323 0.030 2.4 0.0086 0.0000 OK

15 minute winter S07 1.002 S06 2.4 0.426 0.089

15 minute summer S06 10 92.984 0.084 11.0 0.0533 0.0000 OK

15 minute summer S06 1.003 S05 11.2 2.157 0.403

15 minute winter S4-1 10 93.448 0.023 0.7 0.0035 0.0000 OK

15 minute winter S4-1 4.000 S4-2 0.7 0.385 0.116

15 minute summer S4-2 10 93.331 0.034 1.4 0.0079 0.0000 OK

15 minute summer S4-2 4.001 S4-3 1.4 0.590 0.231

15 minute winter S4-3 10 93.246 0.035 1.8 0.0069 0.0000 OK

15 minute winter S4-3 4.002 S4-4 1.8 0.819 0.101

15 minute winter S4-5 10 93.511 0.016 0.8 0.0029 0.0000 OK

15 minute winter S4-5 5.000 S4-4 0.8 0.842 0.058

15 minute summer S4-4 9 93.060 0.020 2.6 0.0032 0.0000 OK

15 minute summer S4-4 4.003 S05 2.6 2.396 0.033

480 minute winter S05 376 92.332 0.182 3.1 24.0529 0.0000 OK

480 minute winter S05 1.004 S04 -1.1 0.194 -0.020

15 minute summer S3-1 10 93.356 0.035 1.5 0.0103 0.0000 OK

15 minute summer S3-1 6.000 S3-2 1.5 0.633 0.248

15 minute winter S3-2 10 93.217 0.034 2.1 0.0082 0.0000 OK

15 minute winter S3-2 6.001 S3-3 2.1 0.646 0.248

15 minute winter S3-3 10 92.967 0.053 2.7 0.0119 0.0000 OK

15 minute winter S3-3 6.002 S3-4 2.7 1.021 0.446

15 minute winter S3-4 10 92.787 0.021 3.6 0.0052 0.0000 OK

15 minute winter S3-4 6.003 S09 3.6 0.884 0.043

15 minute winter S12 10 93.213 0.051 8.6 0.0658 0.0000 OK

15 minute winter S12 3.000 S06 8.6 1.138 0.246

15 minute winter S10 10 92.715 0.036 2.3 0.0197 0.0000 OK

15 minute winter S10 7.000 S09 2.3 0.461 0.130

15 minute winter S09 10 92.535 0.063 5.9 0.0179 0.0000 OK

15 minute winter S09 6.004 S08 Junction 5.8 1.038 0.328

15 minute summer S2-1 10 93.463 0.036 1.7 0.0140 0.0000 OK

15 minute summer S2-1 8.000 S2-2 1.7 0.660 0.271

15 minute summer S2-2 10 93.315 0.037 2.6 0.0113 0.0000 OK

15 minute summer S2-2 8.001 S2-4 2.6 1.490 0.226

15 minute summer S2-3 10 92.954 0.020 0.6 0.0028 0.0000 OK

15 minute summer S2-3 9.000 S2-4 0.6 0.565 0.086

15 minute summer S2-4 10 92.793 0.018 3.8 0.0043 0.0000 OK

15 minute summer S2-4 8.002 S08 Junction 3.8 1.489 0.033
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Results for 2 year +10% Q Critical Storm Duration.  Lowest mass balance: 95.80%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

Inflow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Outflow
(l/s)

Velocity
(m/s)

Flow/Cap

480 minute winter S08 Junction 376 92.332 0.075 1.3 0.0014 0.0000 OK

480 minute winter S08 Junction 6.005 S04 1.3 0.490 0.025

480 minute winter S04 376 92.332 0.514 1.7 0.3271 0.0000 SURCHARGED

480 minute winter S04 1.005 S03 Junction 1.2 0.326 0.023

15 minute winter S1-1 10 93.456 0.019 0.6 0.0033 0.0000 OK

15 minute winter S1-1 10.000 S1-2 0.6 0.453 0.078

15 minute winter S1-2 10 93.281 0.026 1.3 0.0066 0.0000 OK

15 minute winter S1-2 10.001 S1-4 1.3 1.137 0.123

15 minute summer S1-3 10 93.036 0.020 0.6 0.0028 0.0000 OK

15 minute summer S1-3 11.000 S1-4 0.6 0.666 0.078

15 minute winter S1-4 10 92.791 0.014 2.5 0.0031 0.0000 OK

15 minute winter S1-4 10.002 S03 Junction 2.5 0.536 0.020

480 minute winter S03 Junction 376 92.332 0.549 1.3 0.0099 0.0000 SURCHARGED

480 minute winter S03 Junction 1.006 S02 1.3 0.136 0.025

480 minute winter S02 376 92.332 0.582 1.3 0.6586 0.0000 SURCHARGED

480 minute winter S02 1.007 C01 0.6 0.492 0.089

480 minute winter C01 376 91.720 0.020 0.6 0.0000 0.0000 OK
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Results for 30 year +40% CC +10% Q Critical Storm Duration.  Lowest mass balance: 96.23%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

Inflow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Outflow
(l/s)

Velocity
(m/s)

Flow/Cap

15 minute winter S5-1 10 93.656 0.051 4.0 0.0120 0.0000 OK

15 minute winter S5-1 1.000 S5-3 4.0 0.650 0.509

15 minute winter S5-2 10 93.632 0.038 2.4 0.0064 0.0000 OK

15 minute winter S5-2 2.000 S5-3 2.4 0.428 0.304

15 minute winter S5-3 11 93.586 0.197 8.4 0.0446 0.0000 SURCHARGED

15 minute winter S5-3 1.001 S07 7.8 1.237 0.987

15 minute winter S07 11 93.491 0.198 7.8 0.0561 0.0000 SURCHARGED

15 minute winter S07 1.002 S06 9.6 0.625 0.356

15 minute winter S06 11 93.459 0.559 33.4 0.3556 0.0000 SURCHARGED

15 minute winter S06 1.003 S05 33.2 2.195 1.194

15 minute winter S4-1 10 93.469 0.044 2.4 0.0067 0.0000 OK

15 minute winter S4-1 4.000 S4-2 2.4 0.507 0.399

15 minute winter S4-2 10 93.370 0.073 4.9 0.0172 0.0000 OK

15 minute winter S4-2 4.001 S4-3 4.9 0.829 0.810

15 minute winter S4-3 10 93.279 0.068 6.3 0.0135 0.0000 OK

15 minute winter S4-3 4.002 S4-4 6.3 1.182 0.356

15 minute summer S4-5 10 93.527 0.032 2.9 0.0056 0.0000 OK

15 minute summer S4-5 5.000 S4-4 2.9 1.288 0.211

15 minute winter S4-4 10 93.075 0.035 9.2 0.0055 0.0000 OK

15 minute winter S4-4 4.003 S05 9.2 2.656 0.117

360 minute winter S05 352 92.837 0.687 11.8 90.6231 0.0000 SURCHARGED

360 minute winter S05 1.004 S04 -5.1 -0.127 -0.090

15 minute winter S3-1 11 93.433 0.112 5.3 0.0333 0.0000 SURCHARGED

15 minute winter S3-1 6.000 S3-2 5.2 0.825 0.853

15 minute winter S3-2 11 93.344 0.161 7.2 0.0390 0.0000 SURCHARGED

15 minute winter S3-2 6.001 S3-3 6.2 0.808 0.737

15 minute winter S3-3 11 93.183 0.269 8.3 0.0606 0.0000 SURCHARGED

15 minute winter S3-3 6.002 S3-4 8.3 1.134 1.385

15 minute winter S3-4 11 92.916 0.150 11.6 0.0372 0.0000 OK

15 minute winter S3-4 6.003 S09 10.5 1.058 0.125

15 minute winter S12 11 93.683 0.521 30.6 0.6915 0.0000 SURCHARGED

15 minute winter S12 3.000 S06 28.4 1.613 0.813

15 minute winter S10 11 92.940 0.261 8.3 0.1408 0.0000 SURCHARGED

15 minute winter S10 7.000 S09 6.9 0.629 0.392

15 minute winter S09 11 92.903 0.431 16.7 0.1221 0.0000 SURCHARGED

15 minute winter S09 6.004 S08 Junction 17.2 1.062 0.971

15 minute summer S2-1 10 93.513 0.086 6.1 0.0330 0.0000 OK

15 minute summer S2-1 8.000 S2-2 6.1 0.889 0.973

15 minute summer S2-2 10 93.356 0.078 9.3 0.0240 0.0000 OK

15 minute summer S2-2 8.001 S2-4 9.3 1.852 0.813

15 minute summer S2-3 9 92.972 0.038 2.1 0.0052 0.0000 OK

15 minute summer S2-3 9.000 S2-4 2.1 0.761 0.300

360 minute winter S2-4 352 92.837 0.062 1.9 0.0144 0.0000 OK

360 minute winter S2-4 8.002 S08 Junction 1.9 1.015 0.016
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Results for 30 year +40% CC +10% Q Critical Storm Duration.  Lowest mass balance: 96.23%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

Inflow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Outflow
(l/s)

Velocity
(m/s)

Flow/Cap

360 minute winter S08 Junction 352 92.837 0.580 4.9 0.0104 0.0000 SURCHARGED

360 minute winter S08 Junction 6.005 S04 4.8 0.728 0.091

360 minute winter S04 352 92.837 1.019 5.2 0.6481 0.0000 SURCHARGED

360 minute winter S04 1.005 S03 Junction 1.4 0.303 0.026

15 minute winter S1-1 10 93.474 0.037 2.2 0.0063 0.0000 OK

15 minute winter S1-1 10.000 S1-2 2.2 0.651 0.286

15 minute winter S1-2 10 93.308 0.053 4.6 0.0132 0.0000 OK

15 minute winter S1-2 10.001 S1-4 4.6 1.596 0.438

15 minute summer S1-3 10 93.056 0.040 2.2 0.0055 0.0000 OK

15 minute summer S1-3 11.000 S1-4 2.2 0.975 0.288

360 minute winter S1-4 352 92.837 0.060 1.2 0.0129 0.0000 OK

360 minute winter S1-4 10.002 S03 Junction 1.2 0.112 0.010

360 minute winter S03 Junction 352 92.837 1.054 1.5 0.0190 0.0000 SURCHARGED

360 minute winter S03 Junction 1.006 S02 1.6 0.096 0.031

360 minute winter S02 352 92.837 1.087 1.6 1.2296 0.0000 SURCHARGED

360 minute winter S02 1.007 C01 0.8 0.536 0.121

360 minute winter C01 352 91.724 0.024 0.8 0.0000 0.0000 OK
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Results for 100 year +45% CC +10% Q Critical Storm Duration.  Lowest mass balance: 96.67%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

Inflow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Outflow
(l/s)

Velocity
(m/s)

Flow/Cap

15 minute winter S5-1 11 93.779 0.174 5.2 0.0413 0.0000 SURCHARGED

15 minute winter S5-1 1.000 S5-3 4.7 0.656 0.596

15 minute winter S5-2 12 93.733 0.139 3.1 0.0233 0.0000 SURCHARGED

15 minute winter S5-2 2.000 S5-3 3.0 0.471 0.384

15 minute winter S5-3 12 93.714 0.325 10.3 0.0735 0.0000 SURCHARGED

15 minute winter S5-3 1.001 S07 8.1 1.209 1.028

15 minute winter S07 12 93.590 0.297 8.1 0.0841 0.0000 SURCHARGED

15 minute winter S07 1.002 S06 10.5 0.719 0.390

15 minute winter S06 12 93.551 0.651 34.7 0.4143 0.0000 SURCHARGED

15 minute winter S06 1.003 S05 32.8 2.207 1.181

15 minute winter S4-1 10 93.476 0.051 3.1 0.0078 0.0000 OK

15 minute winter S4-1 4.000 S4-2 3.1 0.519 0.516

15 minute winter S4-2 10 93.402 0.105 6.4 0.0247 0.0000 SURCHARGED

15 minute winter S4-2 4.001 S4-3 6.3 0.866 1.036

15 minute winter S4-3 10 93.289 0.078 8.1 0.0155 0.0000 OK

15 minute winter S4-3 4.002 S4-4 8.0 1.256 0.452

15 minute summer S4-5 10 93.532 0.037 3.8 0.0065 0.0000 OK

15 minute summer S4-5 5.000 S4-4 3.8 1.393 0.277

480 minute winter S4-4 472 93.098 0.058 1.3 0.0092 0.0000 OK

480 minute winter S4-4 4.003 S05 1.3 1.149 0.017

480 minute winter S05 472 93.098 0.948 12.1 125.0849 0.0000 SURCHARGED

480 minute winter S05 1.004 S04 -5.2 -0.131 -0.093

15 minute winter S3-1 12 93.672 0.351 6.9 0.1044 0.0000 SURCHARGED

15 minute winter S3-1 6.000 S3-2 5.6 0.814 0.922

15 minute winter S3-2 12 93.581 0.398 7.9 0.0962 0.0000 SURCHARGED

15 minute winter S3-2 6.001 S3-3 6.4 0.823 0.759

15 minute winter S3-3 12 93.409 0.495 9.0 0.1113 0.0000 SURCHARGED

15 minute winter S3-3 6.002 S3-4 8.8 1.166 1.461

15 minute winter S3-4 12 93.117 0.351 12.0 0.0871 0.0000 SURCHARGED

15 minute winter S3-4 6.003 S09 11.5 1.114 0.137

15 minute winter S12 12 93.749 0.587 40.0 2.5941 0.0000 SURCHARGED

15 minute winter S12 3.000 S06 28.9 1.639 0.826

15 minute winter S10 11 93.150 0.471 10.8 0.2648 0.0000 SURCHARGED

15 minute winter S10 7.000 S09 8.9 0.645 0.503

15 minute winter S09 12 93.102 0.630 19.0 0.1784 0.0000 SURCHARGED

15 minute winter S09 6.004 S08 Junction 18.7 1.062 1.054

15 minute winter S2-1 11 93.632 0.205 8.0 0.0789 0.0000 SURCHARGED

15 minute winter S2-1 8.000 S2-2 7.3 0.934 1.166

15 minute summer S2-2 11 93.404 0.126 11.3 0.0389 0.0000 SURCHARGED

15 minute summer S2-2 8.001 S2-4 10.8 1.853 0.939

480 minute winter S2-3 472 93.099 0.165 0.3 0.0228 0.0000 SURCHARGED

480 minute winter S2-3 9.000 S2-4 0.3 0.468 0.043

480 minute winter S2-4 472 93.099 0.324 4.0 0.0758 0.0000 SURCHARGED

480 minute winter S2-4 8.002 S08 Junction -2.3 0.889 -0.020
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Results for 100 year +45% CC +10% Q Critical Storm Duration.  Lowest mass balance: 96.67%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

Inflow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Outflow
(l/s)

Velocity
(m/s)

Flow/Cap

480 minute winter S08 Junction 472 93.099 0.842 5.0 0.0152 0.0000 SURCHARGED

480 minute winter S08 Junction 6.005 S04 5.3 0.728 0.100

480 minute winter S04 464 93.097 1.279 6.2 0.8137 0.0000 SURCHARGED

480 minute winter S04 1.005 S03 Junction 1.5 0.338 0.029

15 minute summer S1-1 10 93.480 0.043 2.9 0.0074 0.0000 OK

15 minute summer S1-1 10.000 S1-2 2.9 0.706 0.377

15 minute summer S1-2 10 93.316 0.061 6.1 0.0153 0.0000 OK

15 minute summer S1-2 10.001 S1-4 6.1 1.650 0.581

480 minute winter S1-3 472 93.099 0.083 0.3 0.0115 0.0000 OK

480 minute winter S1-3 11.000 S1-4 0.3 0.551 0.039

480 minute winter S1-4 464 93.098 0.321 1.3 0.0694 0.0000 SURCHARGED

480 minute winter S1-4 10.002 S03 Junction 1.4 0.121 0.011

480 minute winter S03 Junction 464 93.098 1.315 2.1 0.0237 0.0000 SURCHARGED

480 minute winter S03 Junction 1.006 S02 1.6 0.100 0.031

480 minute winter S02 464 93.097 1.347 1.6 1.5237 0.0000 SURCHARGED

480 minute winter S02 1.007 C01 0.9 0.552 0.135

480 minute winter C01 472 91.725 0.025 0.9 0.0000 0.0000 OK
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Results for 1000 year +10% Q Critical Storm Duration.  Lowest mass balance: 96.67%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

Inflow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Outflow
(l/s)

Velocity
(m/s)

Flow/Cap

15 minute winter S5-1 11 93.779 0.174 5.2 0.0413 0.0000 SURCHARGED

15 minute winter S5-1 1.000 S5-3 4.7 0.657 0.596

15 minute winter S5-2 12 93.733 0.139 3.1 0.0233 0.0000 SURCHARGED

15 minute winter S5-2 2.000 S5-3 3.0 0.471 0.384

15 minute winter S5-3 12 93.714 0.325 10.3 0.0735 0.0000 SURCHARGED

15 minute winter S5-3 1.001 S07 8.1 1.209 1.028

15 minute winter S07 12 93.590 0.297 8.1 0.0840 0.0000 SURCHARGED

15 minute winter S07 1.002 S06 9.9 0.694 0.369

15 minute winter S06 12 93.551 0.651 34.7 0.4141 0.0000 SURCHARGED

15 minute winter S06 1.003 S05 32.9 2.205 1.182

15 minute winter S4-1 10 93.476 0.051 3.1 0.0078 0.0000 OK

15 minute winter S4-1 4.000 S4-2 3.1 0.518 0.516

15 minute winter S4-2 10 93.402 0.105 6.4 0.0247 0.0000 SURCHARGED

15 minute winter S4-2 4.001 S4-3 6.3 0.866 1.036

15 minute winter S4-3 10 93.289 0.078 8.1 0.0155 0.0000 OK

15 minute winter S4-3 4.002 S4-4 8.0 1.257 0.452

15 minute summer S4-5 10 93.531 0.036 3.7 0.0064 0.0000 OK

15 minute summer S4-5 5.000 S4-4 3.7 1.378 0.269

960 minute winter S4-4 900 93.195 0.155 0.8 0.0246 0.0000 SURCHARGED

960 minute winter S4-4 4.003 S05 0.8 0.134 0.010

960 minute winter S05 900 93.194 1.044 7.5 137.7938 0.0000 SURCHARGED

960 minute winter S05 1.004 S04 -3.1 0.165 -0.055

15 minute winter S3-1 12 93.667 0.346 6.9 0.1029 0.0000 SURCHARGED

15 minute winter S3-1 6.000 S3-2 5.6 0.818 0.920

15 minute winter S3-2 12 93.575 0.392 7.9 0.0948 0.0000 SURCHARGED

15 minute winter S3-2 6.001 S3-3 6.5 0.830 0.764

15 minute winter S3-3 12 93.405 0.491 9.0 0.1104 0.0000 SURCHARGED

15 minute winter S3-3 6.002 S3-4 8.8 1.156 1.469

960 minute winter S3-4 900 93.195 0.429 3.3 0.1064 0.0000 SURCHARGED

960 minute winter S3-4 6.003 S09 -2.1 0.700 -0.026

15 minute winter S12 12 93.748 0.586 39.9 2.5794 0.0000 SURCHARGED

15 minute winter S12 3.000 S06 28.9 1.639 0.826

960 minute winter S10 900 93.194 0.515 0.8 0.3404 0.0000 SURCHARGED

960 minute winter S10 7.000 S09 0.8 0.338 0.045

960 minute winter S09 900 93.195 0.723 2.1 0.2047 0.0000 SURCHARGED

960 minute winter S09 6.004 S08 Junction 2.1 0.591 0.116

15 minute winter S2-1 11 93.632 0.205 8.0 0.0790 0.0000 SURCHARGED

15 minute winter S2-1 8.000 S2-2 7.3 0.932 1.164

15 minute summer S2-2 11 93.405 0.127 11.3 0.0390 0.0000 SURCHARGED

15 minute summer S2-2 8.001 S2-4 10.8 1.853 0.939

960 minute winter S2-3 900 93.195 0.261 0.2 0.0360 0.0000 SURCHARGED

960 minute winter S2-3 9.000 S2-4 0.2 0.426 0.029

960 minute winter S2-4 915 93.195 0.420 1.3 0.0982 0.0000 SURCHARGED

960 minute winter S2-4 8.002 S08 Junction 4.2 0.857 0.037
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Results for 1000 year +10% Q Critical Storm Duration.  Lowest mass balance: 96.67%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

Inflow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Outflow
(l/s)

Velocity
(m/s)

Flow/Cap

960 minute winter S08 Junction 915 93.194 0.937 6.3 0.0169 0.0000 SURCHARGED

960 minute winter S08 Junction 6.005 S04 3.2 0.551 0.060

960 minute winter S04 915 93.195 1.377 3.2 0.8761 0.0000 SURCHARGED

960 minute winter S04 1.005 S03 Junction 1.5 0.333 0.028

15 minute summer S1-1 10 93.479 0.042 2.8 0.0072 0.0000 OK

15 minute summer S1-1 10.000 S1-2 2.8 0.694 0.364

15 minute summer S1-2 9 93.316 0.061 6.0 0.0152 0.0000 OK

15 minute summer S1-2 10.001 S1-4 6.0 1.651 0.571

960 minute winter S1-3 900 93.195 0.179 0.2 0.0247 0.0000 SURCHARGED

960 minute winter S1-3 11.000 S1-4 0.2 0.493 0.026

960 minute winter S1-4 900 93.195 0.418 0.8 0.0903 0.0000 SURCHARGED

960 minute winter S1-4 10.002 S03 Junction 0.9 0.076 0.007

960 minute winter S03 Junction 900 93.195 1.412 1.6 0.0254 0.0000 SURCHARGED

960 minute winter S03 Junction 1.006 S02 2.0 0.293 0.038

960 minute winter S02 900 93.195 1.445 2.0 1.6343 0.0000 SURCHARGED

960 minute winter S02 1.007 C01 0.9 0.558 0.140

960 minute winter C01 900 91.725 0.025 0.9 0.0000 0.0000 OK
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TYPE 1
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100ø
ç

1 in 80

Ex. Ditch

New combined
connection to
existing foul sewer
at Ex. F1

FGFL 94.150FGFL 94.150

FGFL 94.300

FGFL 94.550

FGFL 94.550

GL 94.000GL 94.000

GL 94.150

GL 94.250GL 94.300

GL 94.400

GL 94.400

GL 94.400GL 94.400

GL 94.400

GL 94.300

S02 HBC restricted to rate 0.90l/s
Design head 1.45m.
Ref. CTL-CHE-0039-9000-1450-9000

Attenuation Tank (A) No infiltration.
28.8x4.8x1.05m deep Graf EcoBloc Maxx
storage crates.
Volume 145.15m³. IL 92.150.
Lorry 30 Loading.
Take ground water at top of crates.
Design for internal friction angle 25°.
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New private foul drainage run

Existing foul drainage run

New foul water drainage run constructed to
adoptable standards

Manhole Types MH1b & MH2.

Inspection Chamber Type IC3.
Typically <1.0m deep and not included within
MH Schedules. FInal CLs and ILs to be
determined on site.

Trapped floor gully

BIG

SS

Soil pipe with air admittance valveSP

Soil & vent pipe, open to outside airSVP

G

Stub stack @ low level (e.g. under sink)

Back inlet gully

Existing surface water drainage run

New surface water drainage run constructed to
adoptable standards

Flow control chamber Type HBC.

New private surface water drainage run

Rainwater down pipeRWP

RG Road gully

Cellular storage attenuation tanks. No infiltration.

External gullyG

RE Rodding eye

Channel drain

RA Rodding access @ low level (e.g. above floor)

Sump filter chamber Type SFC.

Cellular unit inspection shaft Type ISC.

New private foul drainage run

Trapped floor gully

BIG

SS

Soil pipe with air admittance valveSP

Soil & vent pipe, open to outside airSVP

G

Stub stack @ low level (e.g. under sink)

Back inlet gully

Permeable block paving:
System 'C'  No infiltration.
Standard parking bay construction.

Permeable Macadam paving:
System 'C' No infiltration.
Standard road construction.

Permeable paving collection drain.

New private combined drainage run
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Site & Drainage Plan
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For Approval

S4

General Notes

All dimensions shown are in millimetres unless
otherwise stated. They should not be scaled from
the drawings and must be checked on site, by
the Contractor, from the actual work wherever
possible.

These notes shall be read directly in conjunction
with Hazelind Consultant's other relevant
drawings and the Architect's details, together
with any subsequent revisions and amendments.

The Contractor shall be responsible for all
temporary and permanent support works
necessary.

P1 20/03/25 Issued for review.

Proposed Site & Drainage Plan (1:200)

1

Contours shown
0.25m & 1.00m intervals

Legend

P2 25/03/25 Issued for planning submission.
P3 16/06/25 Mode of surface water disposal revised.
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Pipe

Concrete pipe surround.

Spigot and Socket Joint

10
0

10
0

Pipe

Sleeve Joint

20mm Flexcell or similar approved
compressible filler.

Concrete pipe surround.

20mm Flexcell or similar approved
compressible filler.

Joints For Concrete Encased Pipes (1:25)

Wherever new or existing services pass through foundations they
shall be sleeved using PVC pipes of a diameter at least 50mm larger
than the service passing through it or provide min. 50mm of
compressible material round the pipe.

TOF

BOF

Min. 2x hole
dia.

Min. 2x hole
dia.

Typical Foundation Sleeve Details (1:25)

Min. 2x hole
dia.

Min. 2x hole
dia.

BOF

TOF

Typical Threshold Drain Detail (1:25)
Patio door drain channel similar detail.

Floor finishes, insulation, DPC, DPM to be in
accordance with Architect's details.

ACO Doorway Drain Channel installed in strict
accordance with the manufacturer's instructions.

Min. 100mm concrete bed & haunch strength
minimum C20/25 to BS EN-206:2013.

Paviours directly adjacent to channel must be
bedded using a polymer modified water proof
mortar with appropriate sealant (Sikaflex 11FC+
or similar approved).

Ground level set 3-6mm min. above
grating opening.

25mm min. polymer modified water proof mortar
with appropriate sealant (Sikaflex 11FC+ or
similar approved).

Rodding point (Aluminium)
with sealing sealing plate
& safety valve

150mm Wide x 150mm
thick concrete (FND2)

Pipe cut to size150
Dia. min. length

Min. 100mm

Finished ground level

Joint Coupling

45 degree Bend

Rodding Eye Detail (1:25)

Minimum 150mm thk granular DOT Type 1 sub
base material or concrete surround.

Sited in domestic gardens

'IC3' Alternative Inspection Chamber Details (nts)
'Type 3' (Flexible material detail)
For light vehicle loading and landscaped areas
Note: Where the access chamber is in the highway the Highway Authority can have
specific requirements
Figure B.17

Minimum internal dimensions 450mm Ø or 450x450mm. Plastic
chambers and rings shall comply with BS EN 13598-1 and BS EN
13598-2 or have equivalent independent approval.

Access opening restricted to 350mm
diameter or 300mm x 300mm if depth of
chamber to invert is > 1 m.

Cover complying with BS EN 124 and
BS 7903 Gardens - Class A15
See Clause E2.32

Temporarily cap shaft during construction.

Flexible seal

Mortar bedding and haunching to
cover and frame to Clause E6.7.

Flexible seal

Minimum 150mm thk granular DOT Type 1 sub
base material or concrete surround.

Minimum internal dimensions 450mm Ø or 450x450mm. Plastic
chambers and rings shall comply with BS EN 13598-1 and BS EN
13598-2 or have equivalent independent approval.

Temporarily cap shaft during construction.

Access opening restricted to 350mm
diameter or 300mm x 300mm if depth of
chamber to invert is > 1 m.

Mortar bedding and haunching to
cover and frame to Clause E6.7.

150 mm deep concrete collar.

Cover complying with BS EN 124 and BS
7903 Driveways, footways and
landscaped areas - Class B125
See Clause E2.32

Sited in driveways/paved areas

Invert of rodding eye to be not greater
than 1.5m above top of beaching (unless
specific man access requirements are
provided).

Inside face of manhole.

Straight outlet pipe for 150mm and
225mm diameter only. For larger
diameters. Bends are to be built through
the manhole wall.

Concrete base

Benching

To channel

150

15
0

22
5

In-situ concrete to be GEN3 (designed
to BRE Special Digest 1 Concrete in
Aggressive Ground).

Two 45° bends 225mm minimum
diameter (Where pipe diameter
exceeds 300mm a 300mm 90°
bend may be used.

M
in

.

Typical Vertical Backdrop (1:25)

Thumbling bay junction (actual
details will be dependent on the
type of pipe used).

150mm thk precast concrete slab or in-situ GEN3 concrete slab
to support cover and frame.

Flexible sealant.

Minimum internal dimensions 450mm Ø or 450x450mm. Plastic
chambers and rings shall comply with BS EN 13598-1 and BS EN
13598-2 or have equivalent independent approval.

Minimum 150mm thk granular DOT Type 1 sub
base material or concrete surround.

Road

Temporarily cap manhole shaft during construction.

Joints between base and shaft and between shaft
components to be fitted with watertight seal.

Chamber base unit, Osma Tegra 600 or similar approved
'Type 3' unit. All connections with soffits levels set no
lower than that of the main pipe.

Pipe bedding to be Class 'W','Y' or 'Z dependant on
location and depth of pipe invert.

Joint to be as close as possible to face of chamber to permit
satisfactory joint and subsequent movement.

'IC3' Typical Inspection Chamber Detail (1:25)
'Type 3' (Flexible material detail)
Maximum depth from cover level to soffit of pipe in areas subject to vehicle loading 3.0m, non entry.
Note: Where the access chamber is in the highway the Highway Authority can have specific requirements
Plastic chambers and rings shall comply with BS EN 13598-1 and BS EN 13598-2 or have equivalent independent approval

Figure B.16

Invert of connecting pipe at least 50mm above that
of the main pipe

Class 'B' engineering brickwork or precast concrete
cover frame seating rings.

Access opening restricted to 350mm Ø or 300x300mm if
depth of chamber to invert is < 1m.

Manhole cover to suit BS EN 124 loading
Highways - Class D400, 600mm clear opening.

Nominal diameter
(mm)

Maximum effective
length (m)

150 to 600 0.6
601 to 750 1.0
over 750 1.25

Rocker pipes

Section

Benching slope to be 1:10 to 1:30. High-strength concrete
topping to be brought up to a dense, smooth face, neatly
shaped and finished to all branch connections (minimum
thickness 20 mm)

The bottom precast manhole ring to be built into
base concrete minimum 75mm.

Inverts to be formed using channel pipes.

Construction joint.

Self-cleaning toe holes to be provided where
channel exceeds 600mm wide.

Mortar bedding and haunching to cover
and frame, to Clause E6.7

Chamber height
(not less than 900mm for adoptable)

Distance between top of pipe and underside of
precast section to be minimum 50mm to maximum
300mm.

675x675mm sq clear opening manhole cover
complying with BS EN 124 and BS 7903.
Highways - Class D400.
Driveway - Class B125.

Minimum 2No. courses of Class B
engineering bricks or precast concrete
cover frame seating rings.

Minimum clear access 675mm.

Precast concrete manhole sections and cover slab to
be bedded with mortar, plastomeric or elastomeric
seal conforming to BS EN 1917 and BS 5911-3, See
Clause E2.29.

Lifting eyes in concrete rings to be pointed.

150mm concrete surround, In-situ concrete to be
GEN3 (designed to BRE Special Digest 1
Concrete in Aggressive Ground)

Nominal internal
diameter of largest

pipe in manhole
(mm)

Minimum nominal
internal dimension of

manhole
(mm)

Less than 375 1200
375 - 450 1350

750 - 900 1800

225mm to underside of channel.

500 - 700 1500

Greater than 900 Pipe dia. +900

Manhole diameter

Joint to be as close as possible to face of manhole
to permit satisfactory joint and subsequent
movement.

Nominal diameter
(mm)

Maximum effective
length (m)

150 to 600 0.6
601 to 750 1.0
over 750 1.25

Rocker pipes

Minimum width of benching to be 225mm.

Pipe joint with channel to be located minimum
100mm inside face of manhole.

Typical Manhole Detail (1:25)
Type 'MH1b' - Depth from cover level to soffit of pipe 3.0m to 6.0m.
Type 'MH2' - Maximum depth from cover level to soffit of pipe 3.0m
Figure B.10 & B.12

Note: Opening to be located centrally over
900mm shaft and offset approximately
200mm for 1200mm diameter shaft with
ladder.

The safety policy of individual sewerage
undertakers may require a larger minimum clear
opening into manholes & the fitting of guard bars,
safety chains or other safety devices in manholes
with outgoing pipes of less than 600mm dia.

Plan

Outlet

Mortar bedding and haunching to cover
and frame, to Clause E6.7

675x675mm sq clear opening manhole cover
complying with BS EN 124 and BS 7903.
Highways - Class D400.
Driveway - Class B125.

Minimum 2No. courses of Class B
engineering bricks or precast concrete
cover frame seating rings.

Minimum clear access 675mm. (sized for
removal of Hydro-Brake.

Precast concrete manhole sections and cover slab to
be bedded with mortar, plastomeric or elastomeric
seal conforming to BS EN 1917 and BS 5911-3, See
Clause E2.29.

Pull handle and eye bracket for steel rope
operating Pivoting by-pass door.

150mm concrete surround, In-situ concrete to be
GEN3 (designed to BRE Special Digest 1
Concrete in Aggressive Ground)

Hydro-Brake by 'Hydro International'.

Min. 225mm thk concrete base.

Section

Lifting eyes in concrete rings to be pointed.

Concrete mounting block.

Inlet

Joint to be as close as possible to face of manhole
to permit satisfactory joint and subsequent
movement.

Hydro-Brake by 'Hydro International'.

Nominal diameter
(mm)

Maximum effective
length (m)

150 to 600 0.6
601 to 750 1.0
over 750 1.25

Rocker pipes

'HBC' Typical Hydro-Brake Detail (1:25)
Hydro-brake Chambers to be constructed in strict accordance with manufacturer's specifications.
Source: Hydro International Stormwater dwg No. HBO-SS1
Note: Where the access chamber is in the highway the Highway Authority can have specific requirements
Figure B.18

Plan

Manhole Invert
Level

The bottom precast manhole ring to be built into
base concrete minimum 75mm.

Min. sump depth to Hydro-Brake Manufacturers
specification.60

°

Cover to suit BS EN 124 loading
Driveways and footways - Class B125
Gardens - Class A15

Class B engineering bricks,
concrete rings or sections
not less than 200mm thick

Min. 150mm thk slab. In-situ concrete to be
GEN3 (designed to BRE Special Digest 1
Concrete in Aggressive Ground)

225mm to underside of pipe.

Arch over pipe.

Inverts to be formed using
channel pieces.

High-strength concrete topping
minimum 20mm thick. Benching slope
to be 1:10 to 1:30

Minimum internal dimensions
450mm x 600mm.

Mortar bedding and haunching to
cover and frame to Clause E6.7

Pipe bedding to be Class 'W','Y' or 'Z dependant on
location and depth of pipe invert.

Main flow Main flow

Note: The use of precast rectangular
concrete manhole units with 150mm grade
GEN3 concrete surround (designed to BRE
Special Digest 1 Concrete in Aggressive
Ground) is permitted.

Where chambers are positioned on 90°
corners, always use the main channel by
fitting a 45° bend on the inlet and outlet.

Joint to be as close as possible to
face of chamber to permit
satisfactory joint and subsequent
movement.

Main flowMain flow

Typical Alternative Brick Construction Detail
For Shallow Inspection Chambers (1:25)
Note: Where the access chamber is in the highway the Highway Authority can have specific requirements
Figure B.23

Nominal diameter
(mm)

Maximum effective
length (m)

150 to 600 0.6
601 to 750 1.0
over 750 1.25

Rocker pipes

Road

1200

Permitted location
(pipes should be entirely in
permitted area).

Permitted location where pipe ≤
DN150 (pipes should be entirely in
permitted area).

15
0

100

12
00

Not normally permitted
(consult the Undertaker)

Not permitted.

Permitted
location

Not permitted.

Foundation
(e.g. strip, raft,
trench fill).

100

10
0

FFL

GL

Minimum depths of cover to the crown of pipes without protection should be as follows:-
0.35m - Domestic gardens & pathways without any possibility of vehicle access.
0.5m - Domestic driveways, parking areas and yards with height restriction to prevent entry by vehicles with gross vehicle weight in

excess of 7.5 tonnes.
0.9m - Domestic driveways, parking areas narrow streets without footways (e.g. mews developments) with limited access for

vehicles with a gross vehicle weight in excess of 7.5 tonnes.
0.9m - Agricultural land and public open space.
1.2m- Other highways and parking areas with unrestricted access for vehicles with a gross vehicle weight in excess of 7.5 tonnes.

45°

Permitted Location of Sewers and Lateral Drains
in Proximity to Building (1:25)
Figure B.1

11
00

 m
ax

im
um

Strip foundation

Not permitted.

Not permitted.

Trench fill
foundation

100

FFL

GL

35
0

Additional Detail - Permitted Location of Sewers and
Lateral Drains Between Buildings (1:25)
(Where Figure B.1 is not applicable)
Figure B.2

15
0

100
10

0

FFL

900mm minimum for single pipe and
1100mm minimum for dual pipe or depth of
pipe, whichever is greater.

Permitted location where pipe ≤
DN150 (pipes should be entirely in
permitted area).

100

11
00

 m
ax

im
um

Finishes surface level

Class 'S'

Granular backfill Type A, Type 1 or Type
2 Sub-base or simlar approved, free from
vegetable matter, rubbish, frozen soil &
material retained on a 40mm sieve.
compact in 150mm layers under roads &
pavings:- backfill with dtp. type 2 material
in 150mm layers

Granular fill Type A
D

15
0

15
0

Construction depth or
topsoil

D + 300min.
Concrete Protection of Pipelines and Service Ducts will be
used when the depth below finished carriage way level is <
1200mm or > 4500mm and < 900mm or > 4500mm
elsewhere.

D

Typical Pipe Bedding Details (1:25)

Class 'Z'

15
0

Min. 100mm

Finishes surface level

Mix ST4 concrete

25mm concrete blinding

Construction depth or
topsoil

D

15
0

U/S ground floor slab

25mm thk. GEN 1 concrete
blinding.

Gen 1 concrete
surround

Class 'Y'

Min. 100mm

Note
For use where crown of pipe
is less than 300mm below the
underside of ground bearing
floor slab

Backilling To Flexible Pipelines

Finishes surface level

Class 'W'

Granular backfill Type A, Type 1 or Type
2 Sub-base or simlar approved, free from
vegetable matter, rubbish, frozen soil &
material retained on a 40mm sieve.
compact in 150mm layers under roads &
pavings:- backfill with dtp. type 2 material
in 150mm layers

Granular fill Type A
D

10
0

10
0

Construction depth or
topsoil

'IC4' Typical Inspection Chamber Detail - Type 4
(Flexible material detail) (nts)
Maximum depth from cover level to soffit of pipe 2 m, non-entry
Plastic chambers and rings shall comply with BS EN 13598-1 and BS EN 13598-2 or have
equivalent independent approval
Figure B.21

150mm deep concrete collar.

Joints between base and shaft and
shaft components to be fitted with
watertight seals.

Joints between base and shaft and shaft
components to be fitted with watertight
seals.

Minimum internal dimensions 180mm
diameter or 225mm x 100mm.

Unused inlet to be sealed and watertight.

Flexible inlet/outlet and/or bend
(maximum angle 45°)

Where chambers are positioned on
90° corners, always use the main
channel by fitting a 45° bend on the
inlet and outlet.

Granular bedding material.

Joint to be as close as possible to face of
chamber to permit satisfactory joint and
subsequent movement.

Base unit to have all connections with
a diameter greater than 150mm set
at soffits level.

Base unit to have all connections with
soffit levels set no lower than that of the
main pipe.

Minimum internal dimensions 180mm
diameter or 225mm x 100mm.

Minimum radius to be 500mm for a
100mm diameter pipe and 600mm for a
150mm diameter pipe to allow entry of
maintenance equipment.

Minimum radius to be 500mm for a
100mm diameter pipe and 600mm for a
150mm diameter pipe to allow entry of
maintenance equipment.

Note: Where the access chamber is in the
highway the Highway Authority can have
specific requirements

Cover complying with BS EN 124 and
BS 7903 Gardens - Class A15. See
Clause E2.32.

Cover complying with BS EN 124 and BS
7903 Driveways, footways and landscaped
areas - Class B125.
See Clause E2.32.

Mortar bedding and haunching to
cover and frame to Clause E6.7.

DOT Type 1 sub base (thickness varies) or
concrete surround.

DOT Type 1 sub base (thickness varies) or
concrete surround.

Mortar bedding and haunching to
cover and frame to Clause E6.7

Sited in driveways/paved areas

Granular bedding material.

Sited in domestic gardens
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P1 25/03/25 Issued for approval.

For Approval

Drainage Notes

All dimensions shown are in millimeters unless otherwise
stated.

These notes shall be read directly in conjunction with the
design team's other relevant drawings, details and
specification, together with any subsequent revisions and
amendments.

The Contractor shall be responsible for all temporary and
permanent support works necessary.

In general, no fall shall be less than:-
1 in 40 for foul under a structure or 1 in 80 elsewhere.
1 in 100 for surface water.

Pipe work and fittings to all sewers shall be adequately
durable and projected against damage.

Drain materials and components shall be in accordance with
the following standards :-

Vitrified Clay- BS 65 or BS EN 295
Precast Concrete - BS 5911
Plastic - BS 4962, BS 4660 or BS EN 1401-1

Adoptable sewers and laterals are to be vitrified clay.

All other drainage shall comply with Local Building Authority
and relevant Structural Warranty provider standards.

Special protection may be required where pipes are near
the ground surface or where they could be damaged by the
weight of backfill or traffic load form above.

For flexible pipes, and where greater safety is needed, the
bedding class and grading of backfill should comply with BS
EN 13242.

All drain runs from RWP & SVP stacks to be 102/110mm
diameter unless noted otherwise.

All pipes within close proximity to and deeper than new or
existing foundations shall be encased in concrete and
backfilled in concrete up to the level of those foundations.

Adequate sleeves or bridges shall be provided wherever
drains pass through walls or foundations.

Manhole & access chamber cover to suit BS EN 124
loading:-
Grade A15   - Gardens 
Grade B125 - Driveways & footways.
Grade D400 - Roads & carriageways.

Internal manhole & access chambers to be fitted with
lockable triple-sealed aluminum recessed covers and
frames.

Two sets of lifting keys to be provided to client for each type
of cover at handover.

Cover levels given are conservative values and may require
adjustment to suit Approved Documents Part M access and
final ground levels.

All pipes to be bedding class ('S'/'Y' or 'Z') depending on
position with granular surround as shown on detail drawing
if crown of pipe is within 450mm of finished ground level
then to be encased in concrete class 'Y' or 'Z'

Sewers to be abandoned should be removed form ground
not grouted up.

Easements to public sewers are not required where the
gravity sewer is less than 300mm diameter and less than
3.0m deep or in a public highway.

Soakaways/attenuation units should be a minimum 5.0m
away from a Public Sewer.

Flow Controls

The design of flow control devices to include the following
features:

Flow controls may be static (such as vortex flow controls or
fixed orifice plates) or variable ( such as pistons or slide
valves).

A bypass should be included with a surface operated
penstock or valve.

Access should be provided to the upstream and
downstream sections of a flow control device to allow
maintenance.

P2 17/06/25 IC4 detail added.



Minimum 150mm thk precast concrete slab or in-situ GEN3
concrete slab bedded on concrete surround to support cover
and frame.

Mortar bedding and haunching to cover and
frame, to Clause E6.7

675x675mm sq clear opening manhole cover
complying with BS EN 124 and BS 7903.
Highways - Class D400.
Driveway - Class B125.

Minimum 2No. courses of Class B engineering bricks or
precast concrete cover frame seating rings.

Min. 200mm concrete surround, In-situ concrete to be GEN3 (designed to
BRE Special Digest 1 Concrete in Aggressive Ground).

Minimum 225mm thk concrete base

Inlet Outlet

Concrete backfilling

Minimum 600mm internal diameter high density polyethylene (HDPE)
pre-fabricted manhole chamber. Polypipe RIDGISTORM separate filter chamber
or equivalent approved. Material requirements to comply with BS EN 13476:2007
(parts 1-3) or have equivalent independent approval.

Typically minimum 50mm thk concrete blinding layer

20mm sheet used to hold the
cell in position.

'SFC' Sump Filter Chamber Detail (nts)
Located upstream of attenuation, retention and infiltration systems, Silt Traps isolate silt and other particles,

preventing ingress into sustainable drainage systems (SuDS).

General arrangement drawing only. Contact Polypipe for site specific fabrication drawings, subject

to Structural Engineers approval.

Removable, washable filter unit. Polypipe Permavoid 85mm cell unit wrapped in a
2mm mesh, or equivalent approved.

500mm sump to chamber.

Ground Level

'ISC' Indicative Cellular Inspection Shaft (nts)
All to be installed in strict accordance with specialist manufacturers instructions.

Inflow

Graf telescopic dome shaft and cover, or similar to suit
BS EN 124 loading
Highways - Class D400, 600mm clear opening.
Driveway - Class B125, 600mm clear opening.
Installed in strict accordance with specialist
manufacturers instructions.

Min. 300mm wide and approx 200mm high all round, in-situ
GEN3 concrete slab to support cover and frame.

Graf cellular storage units, or equivalent.

Inspection shaft, Graf Vario 800 flex shaft with rotatable
infiltration inlet module or similar. Directly installed to a cellular
storage units, to provide easy access for inspection or rinsing of
the entire system. Continuous  Inspection channels are to be
provided between shafts.

Surface construction varies, refer to details.

Inflow/outflow

Minimum 150mm thk granular DOT Type 1 sub
base material or concrete surround.
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Adaptor plate

Typical Attenuation Tank Details (nts)
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Adaptor plate

Surface construction varies, refer
to details.

Underground Attenuation

Provide Graf cellular storage units, 0.8x0.8x0.35m deep to the levels and extents as
shown on the plans, with:-
· 2No. inspection shafts for inspection and maintenance.
· Ventilation, specialist manufacturer to confirm requirements.
· Inspection channel, for inspection, cleaning and maintenance.
· Sump filter chambers provided upstream of storage units to capture and retain

silt, preventing ingress into SuDS.

Units shall be wrapped in:-
· Inner layer to be 1mm thick Exceliner lldpe impermeable membrane. Sheet widths

of 5.8m and supplied in lengths to suit installation. All joints to be wedge welded to
form a watertight seal.

· Outer layer to be 300g/m² (snw40) non-woven geotextile. Installed with a min.
overlap of 300mm

Provide 10 to 16mm single sized non-angular stone immediately around tank to the
dimensions shown.

Formation material to base of excavation to be undisturbed and to be smooth, firm and
level, free from projections and debris and suitable to carry anticipated loads.

Backfilling layers to be 300mm thk (before any compaction) comprising good quality
returned, excavated material where appropriate and available, and/or Type 2 sub-base.

No vibratory mechanism should be used compacting the first layer.

Cellular storage units to be as designed by Graf:
· Internal friction angle to be taken as 25 degrees.
· Lorry 30 Loading.
· Short-term localised groundwater water should be considered at the top of

the tank level.

40mm thk baseplate units500 min.

Cellular storage units
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Typical Permeable Tarmac Construction (1:25)
System 'C' No Infiltration / Load Category '3'
Main components to be in accordance with Brett's ''Permeable Pavement Materials and Construction Specification'', BS EN 7533 and all
generally in accordance with Interpave Guidance 2010.

Min. 150mm thk capping

150mm Ø UPVC perforated drainage pipe laid to fall to
connect to to IC.

Dense bitumen macadam (DBM) - 130mm thk, AC32
40/60. Punctured with 75mm diameter holes on an
orthogonal grid of 750mm.

100100

Sub base - Min. 300mm type 4/20 clean angular coarse graded aggregate.
based on CBR value of 3%. Voids ratio at least 30%.

Surface course - permeable tarmac surfacing. To be laid by approved
installers, strictly in accordance with the manufacturer's
recommendations.

50mm thk laying course.

Private Parking Bay Permeable Block Paving Construction (1:25)
System 'C' No Infiltration / Loading Category TBC
Main components to be in accordance with Brett's ''Permeable Pavement Materials and Construction Specification'', BS EN 7533 and all
generally in accordance with Interpave Guidance 2010.

Impermeable flexible membrane, in accordance with BS 7533-13, CL 6.2

Sub base - Min. 150mm type 4/20 clean angular coarse graded aggregate.
based on CBR value of 3%. Voids ratio at least 30%.

Formed from Brett Omega Flow 60mm thk permeable block
paving; infill between joints with material 2/6.3 to BS EN 12620.

Impermeable flexible membrane, in accordance with BS 7533-13, CL 6.2
Min. 150mm thk capping

Rodding point (Aluminium)
with sealing sealing plate
& safety valve

150mm Wide x 150mm
thick concrete (FND2)

Pipe cut to size150
Dia. min. length

Min. 100mm

Finished ground level

Joint Coupling

45 degree Bend

Rodding Eye Detail (1:25)

Typical Footway Drop Kerb Detail (1:25)

Footway

125x150mm 'BN3' Bull Nosed concrete kerb to BS
EN 1340. bedded on 25mm Designation (i) Mortar
bed, on Min. 325x150mm C8 (ST1) concrete bed.
Backed & haunched to within 50mm of the top.

100mm kerb
face showing

Typical Kerb Detail (1:25)

125x255mm 'HB2' Half Battered concrete kerb
to BS EN 1340. bedded on 25mm Designation
(i) Mortar bed, on Min. 350x150mm C8 (ST1)
concrete bed. Backed & haunched to within
50mm of the top.

Channel Drain Demarcation Detail (1:25)
New / Existing access road

30mm to be agreed

100mm x 250mm Granite Sett bedded 25mm Designation (i)
Mortar bed, on min. 150mm x 350mm C8 (ST1) concrete bed.
Back & haunched to within of 50mm of blocks.

ACO MultiDrain MD channel drain or similar, with a min.
capacity equal to 150mm dia. pipe, laid in accordance with
manufacturer's instructions. Fully certificated and CE
marked to BS EN 1433:2002. Load Class D 400 suitable
for parking of all types of road vehicles. bedding on min.
150mm ST1 concrete surround.
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Drainage Notes

All dimensions shown are in millimetres unless otherwise
stated.

These notes shall be read directly in conjunction with the
design team's other relevant drawings, details and
specification, together with any subsequent revisions and
amendments.

The Contractor shall be responsible for all temporary and
permanent support works necessary.
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