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FALL ARROWS SHOWING DIRECTION
OF WATER FLOW ALONG SITE
ROAD/PROPERTY CURTILAGES
DURING EXTREME WEATHER
EVENTS OR POSSIBLE BLOCKAGES

THIS DRAWING IS BASED ON PLANNING
LAYOUT PROVIDED BY CLIENT
DRAWING NUMBER:- KH006/A-100
REVISION:- L

CLIENT TO ENSURE THE ABOVE LAYOUT IS CURRENT BEFORE
USING THIS DRAWING FOR CONSTRUCTION PURPOSES

[ SCALE IN METRES
0 S

10 20

BENCH MARK INFORMATION

All levels relate to O.S (Newlyn) Datum, Established
using network RTK. Survey plotted on a plane local
grid, orientated to National Grid.

A

173-204
BLOCK 3 A
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32 APTS

A FFL

BLOCK 2
4 STOREY A
B 32 APTS

205-236 FFL
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BLOCK 1
4 STOREY
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PLEASE NOTE THAT THIS DRAWING IS ISSUED FOR INFORMATION/TENDER
PURPOSES ONLY UNTIL TECHNICAL APPROVAL HAS BEEN GRANTED.
ANY WORK UNDERTAKEN PRIOR TO TECHNICAL APPROVAL BEING GRANTED IS AT THE CLIENTS RISK.

GENERAL

1. Al adoptable sewers and associated works are
to comply fully with "Design and Construction Guidance”
& Local Practices

2. Al highway works to be to adoptable standards and to
to comply fully with the Local Authority specification.

5. Al private drainage works are to comply fully
with part H of the Building Requlations

4. Al existing invert levels to be checked by the
Contractor at the start of works and any
discrepancies notified to REFA.

Al levels are based on topographical survey
information provided by others.

5. Al materials to bear the relevant B.S.Kitemark and
comply fully with the specifications.
Al concrete & concrete products must use
Sulphate resistant cement (unless the site
investigation report proves that sulphate attack
from soils and groundwater will not occur)

6. Al opening notices etc. as required under
highways acts etc. are to be obtained prior

to commencement of works.
Al works are to be inspected by LA., NHBC
or Relevant Water Authority as applicable.

C.D.M. REGULATIONS 2015

In line with the above requlations we are obliged
to inform the Client of their responsibilities under
section CDM 15/1, and residual risks that may be
encountered in the construction of these works.

Al design work has been carried out with Health
and Safety aspects given full consideration.
Wherever possible risks have been eliminated from
the design, however due to the very nature of this
type of work it is not possible to remove all the
risks from the design.

We would also respectfully remind the Client of his
obligations to take all reasonable steps in ensuring
that only competent Contractors who have o valid
safety policy are employed.

They should also provide satisfactory responses at
tender stage as to the manner in which they will
deal with the elements of risk involved in this type
of work and in particular those highlighted by
REFA below:—

1. Support / treatment for ALL excavation work.

2. Guarding to edges of excavations to prevent
people,materials and vehicles falling into excavation.

3. Guarding of excavations outside working hours to
prevent unauthorised access.

4. Undermining to adjacent roads or structures.

5. Confined space operations.

0. Dealing with existing services.

7. Traffic management on existing highways.

8. Procedure to be followed in event of accident
or emergency.

9. Method of working where contaminated ground is
present on site.

10. Confirmation will be required that all operatives
are adequately trained, copies of relevant training
certificates to be supplied.

The above list is by no means exhaustive but it
does highlight operations that present a risk to
contractors and the general public.

For clarification on any item please contact REFA.
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. W= W= & | 45 Brid T Network: Storm Network 2 BENNETT STREET
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— WN1 17T 13.07.23 SW - NETWORK 2 - REV C

Rainfall Methodology
Return Period (years)
Additional Flow (%)
FSR Region

M5-60 (mm)

Ratio-R

cv

Time of Entry (mins)

Max Width (mm)

Diameter (mm)

Design Settings

FSR Maximum Time of Concentration (mins)
2 Maximum Rainfall (mm/hr)
0 Minimum Velocity (m/s)
England and Wales Connection Type
17.000 Minimum Backdrop Height (m)
0.400 Preferred Cover Depth (m)
0.750 Include Intermediate Ground
5.00 Enforce best practice design rules

D AND CG Manhole Type

Max Width (mm) Diameter (mm)

Max Width (mm)

30.00

50.0

1.00

Level Soffits
0.200

1.200

N

X

Diameter (mm)

299 1200 599 1500 1199 2100
449 1350 899 1800 1800 2700
>1800 Link+900 mm
SW CIRCULAR Link Type
Shape Circular Auto Increment (mm) 75
Barrels 1 Follow Ground x
Available Diameters (mm)
225 375 525 750 900 1200 1500
300 450 600 825 1050 1350 1800
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
1 0.099 5.00 45.245 1800 386307.537 396943.285 1.341
2 0.039 5.00 45.510 1800 386278.229 396976.911 1.719
3 0.122 5.00 45.258 1800 386289.289 396996.921 1.627
4 0.038 5.00 45.226 2400 386274.763 396995.269  2.082
5 0.000 45.645 2400 386235.364 396991.165 2.601
6 0.076 5.00 45.667 2400 386216.409 396985.060 2.673
7 0.079 5.00 45.198 2100 386261.638 396903.204 1.723
8 0.092 5.00 45.438 2100 386222.860 396946.458 2.260
9 0.019 5.00 45.620 2400 386199.992 396972.247 2.679
HB2 0.068 5.00 45.808 3000 386187.851 396986.724 2.915
CWC 45.782 3600 386174.081 397001.708 2.943

Flow+ v10.5.2 Copyright

© 1988-2023 Causeway Technologies Ltd




— —— — Robert E Fry & Associates File: SW2 REVC.pfd Page 2
B3 B B M= | 45Bridgeman Terrace Network: Storm Network 2 BENNETT STREET
R e B || Wigan RF MANCHESTER
s 7 T WN11TT 13.07.23 SW - NETWORK 2 - REV C
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.000 1 2 43.904 394.7 450
1.001 2 4 397.5 450
2.000 3 4 43.631 395.1 600
1.002 4 5 396.1 1050
1.003 5 6 398.3
1.004 6 9 3929
3.000 7 8 43.475 395.2 750
3.001 8 9 396.2 900
1.005 9 HB2 393.6
1.006 HB2 CWC 380.0 450
Name Vel Cap Flow us DS ZArea ZIAdd Pro Pro
(m/s) (1/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.000 1.017 161.7 134 1.269 0.099 0.0 87 0.623
1.001 1.013 161.2 18.7 1.269 0.138 0.0 102 0.683
2.000 1.219 344.6 16.5 0.122 0.0 88 0.640
1.002 1.725 1493.7 40.4 1.551 0.298 0.0 116 0.773
1.003 1.720 1489.5 404 1,551 1.623 0.298 0.0 116 0.771
1.004 1.732 1499.8 50.7 1.623 1.629 0.374 0.0 129 0.829
3.000 1.401 619.0 10.7 1.360 0.079 0.0 67 0.545
3.001 1568 9973 23.2 1360 1629 0.171 0.0 93 0.670
1.005 1.731 14984 76.4 1.629 1.865 0.564 0.0 158 0.932
1.006 1.037 1649 85.7 0.632 0.0 230 1.046
Pipeline Schedule
Link Length Slope Dia Link US CL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
1.000 394.7 450 45.245 43.904 45.510 1.269
1.001 397.5 450 45.510 1.269 45.226
2.000 395.1 600 45.258 43.631 45.226
1.002 396.1 1050 45.226 45.645 1.551
1.003 398.3 45.645 1.551 45.667 1.623
1.004 392.9 45.667 1.623 45.620 1.629
3.000 395.2 750 45.198 43.475 45.438 1.360
3.001 396.2 900 45.438 1.360 45.620 1.629
1.005 393.6 45.620 1.629 45.808 1.865
1.006 380.0 450 45.808 45.782
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.000 1 1800 Manhole 2 1800 Manhole
1.001 2 1800 Manhole 4 2400 Manhole
2.000 3 1800 Manhole 4 2400 Manhole
1.002 4 2400 Manhole 5 2400 Manhole
1.003 5 2400 Manhole 6 2400 Manhole
1.004 6 2400 Manhole 9 2400 Manhole
3.000 7 2100 Manhole 8 2100 Manhole
3.001 8 2100 Manhole 9 2400 Manhole
1.005 9 2400 Manhole HB2 3000 Manhole
1.006 HB2 3000 Manhole CWC 3600 Manhole

Flow+ v10.5.2 Copyright © 1988-2023 Causeway Technologies Ltd
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Rainfall Methodology
FSR Region

M5-60 (mm)

Ratio-R

Summer CV

Winter CV

Analysis Speed

Skip Steady State

15 30 60 120

Return Period

Simulation Settings

FSR Drain Down Time (mins)
England and Wales Additional Storage (m¥ha)
17.000 Check Discharge Rate(s)
0.400 1 year (I/s)
0.750 30 year (I/s)
0.840 100 year (I/s)
Detailed Check Discharge Volume
v
Storm Durations
180 240 360 480 600 720

Climate Change Additional Area

(years) (cC %) (A %) (Q%)
1 0 0
30 0 0
100 45 0
Pre-development Discharge Rate
Site Makeup Greenfield Growth Factor 30 year
Greenfield Method IH124 Growth Factor 100 year

Positively Drained Area (ha)

Betterment (%)

SAAR (mm) QBar

Soil Index 1 Q 1year(l/s)

SPR 0.10 Q 30 year (I/s)

Region 1 Q 100 year (I/s)
0.85

Growth Factor 1 year

Node HB2 Online Hydro-Brake® Control

Flap Valve x

Objective

Replaces Downstream Link v/ Sump Available Vv
Invert Level (m) 42.893 Product Number
Design Depth (m) 0.700 Min Outlet Diameter (m) 0.150
Design Flow (I/s) 6.8 Min Node Diameter (mm) 1200

Node HB2 Online Hydro-Brake® Control

Flap Valve x

Objective

240
20.0

6.8

15.2
20.0

960

Additional Flow

o

1.95
2.48
0

1440

(HE) Minimise upstream storage

CTL-SHE-0126-6800-0700-6800

(HE) Minimise upstream storage

Replaces Downstream Link v/ Sump Available Vv
Invert Level (m) 43.550 Product Number CTL-SHE-0125-7800-1360-7800
Design Depth (m) 1.360 Min Outlet Diameter (m) 0.150
Design Flow (I/s) 7.8 Min Node Diameter (mm) 1200
Rainfall

Event Peak Average Event Peak Average
Intensity Intensity Intensity Intensity
(mm/hr) (mm/hr) (mm/hr) (mm/hr)
1 year 15 minute summer 92.521 26.180 1 year 60 minute winter 26.839 10.676
1 year 15 minute winter 64.927 26.180 1 year 120 minute summer 24.980 6.602
1 year 30 minute summer 60.022 16.984 1 year 120 minute winter 16.596 6.602
1 year 30 minute winter 42.121 16.984 1 year 180 minute summer 19.271 4,959
1 year 60 minute summer 40.398 10.676 1 year 180 minute winter 12.527 4,959

Flow+ v10.5.2 Copyright © 1988-2023 Causeway Technologies Ltd
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Rainfall
Event Peak Average Event Peak Average
Intensity Intensity Intensity Intensity
(mm/hr) (mm/hr) (mm/hr) (mm/hr)
1 year 240 minute summer 15.301 4.043 30 year 600 minute winter 11.642 4.661
1 year 240 minute winter 10.165 4.043 30 year 720 minute summer 15.093 4.045
1 year 360 minute summer 11.775 3.030 30 year 720 minute winter 10.143 4.045
1 year 360 minute winter 7.654 3.030 30 year 960 minute summer 12.278 3.233
1 year 480 minute summer 9.342 2.469 30 year 960 minute winter 8.133 3.233
1 year 480 minute winter 6.207 2.469 30 year 1440 minute summer 8.788 2.355
1 year 600 minute summer 7.682 2.101 30 year 1440 minute winter 5.906 2.355
1 year 600 minute winter 5.249 2.101 100 year +45% CC 15 minute summer 423.061 119.712
1 year 720 minute summer 6.859 1.838 100 year +45% CC 15 minute winter 296.885 119.712
1 year 720 minute winter 4.609 1.838 100 year +45% CC 30 minute summer 278.374 78.770
1 year 960 minute summer 5.653 1.489 100 year +45% CC 30 minute winter 195.350 78.770
1 year 960 minute winter 3.745 1.489 100 year +45% CC 60 minute summer 187.417 49.529
1 year 1440 minute summer 4,127 1.106 100 year +45% CC 60 minute winter 124.515 49.529
1 year 1440 minute winter 2.773 1.106 100 year +45% CC 120 minute summer 114.312 30.209
30 year 15 minute summer 226.195 64.005 100 year +45% CC 120 minute winter 75.946 30.209
30 year 15 minute winter 158.733 64.005 100 year +45% CC 180 minute summer 86.951 22.375
30 year 30 minute summer 147.452 41.724 100 year +45% CC 180 minute winter 56.520 22.375
30 year 30 minute winter 103.475 41.724 100 year +45% CC 240 minute summer 68.114 18.001
30 year 60 minute summer 98.615 26.061 100 year +45% CC 240 minute winter 45.253 18.001
30 year 60 minute winter 65.517 26.061 100 year +45% CC 360 minute summer 51.133 13.158
30 year 120 minute summer 59.946 15.842 100 year +45% CC 360 minute winter 33.238 13.158
30 year 120 minute winter 39.827 15.842 100 year +45% CC 480 minute summer 39.658 10.480
30 year 180 minute summer 45,598 11.734 100 year +45% CC 480 minute winter 26.348 10.480
30 year 180 minute winter 29.640 11.734 100 year +45% CC 600 minute summer 32.099 8.780
30 year 240 minute summer 35.759 9.450 100 year +45% CC 600 minute winter 21.932 8.780
30 year 240 minute winter 23.758 9.450 100 year +45% CC 720 minute summer 28.365 7.602
30 year 360 minute summer 26.939 6.932 100 year +45% CC 720 minute winter 19.063 7.602
30 year 360 minute winter 17.511 6.932 100 year +45% CC 960 minute summer 22.984 6.052
30 year 480 minute summer 20.981 5.545 100 year +45% CC 960 minute winter 15.225 6.052
30 year 480 minute winter 13.940 5.545 100 year +45% CC 1440 minute summer 16.353 4.383
30 year 600 minute summer 17.039 4.661 100 year +45% CC 1440 minute winter 10.990 4.383

Flow+ v10.5.2 Copyright © 1988-2023 Causeway Technologies Ltd
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Results for 1 year Critical Storm Duration. Lowest mass balance: 99.18%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
15 minute winter 1 11 43.983 0.079 11.8 0.3190 0.0000 OK
15 minute winter 2 11 43.887 0.096 15.8 0.2877 0.0000 OK
15 minute winter 3 10 43.716 0.085 145 0.3422 0.0000 OK
60 minute winter 4 55 43.352 0.208 18.0 1.0167 0.0000 OK
60 minute winter 5 59 43.352 0.308 17.7 13931 0.0000 OK
60 minute winter 6 59 43.351 0.357 15.1 1.8197 0.0000 OK
15 minute winter 7 11 43.537 0.062 9.4 0.2723 0.0000 OK
60 minute winter 8 56 43.352 0.174 10.2  0.7450 0.0000 OK
60 minute winter 9 61 43.351 0.410 19.5 19127 0.0000 OK
60 minute winter HB2 56 43.351 0.458 12.0 3.4543 0.0000
15 minute summer CWC 1 42.839 0.000 6.8 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m?)
15 minute winter 1 1.000 2 11.3 0.537 0.070  0.9687
15 minute winter 2 1.001 4 15.3 0.685 0.095 0.4186
15 minute winter 3 2.000 4 14.1 0.647 0.041  0.3205
60 minute winter 4 1.002 5 17.7 0.528 0.012 6.5618
60 minute winter 5 1.003 6 10.9 0.396 0.007 4.6746
60 minute winter 6 1.004 9 10.3 0.338 0.007  5.9296
15 minute winter 7 3.000 8 8.3 0.552 0.013 0.8761
60 minute winter 8 3.001 9 10.1 0.512 0.010 4.0783
60 minute winter 9 1.005 HB2 8.8 0.242 0.006  6.3590
60 minute winter  HB2 Hydro-Brake® CWC 6.8 56.6
60 minute winter  HB2 Hydro-Brake® CWC 0.0 0.0

Flow+ v10.5.2 Copyright © 1988-2023 Causeway Technologies Ltd
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Results for 30 year Critical Storm Duration. Lowest mass balance: 99.18%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
15 minute winter 1 10 44.030 0.126 28.8 0.5057 0.0000 OK
15 minute winter 2 11 43.946 0.155 39.4 0.4643 0.0000 OK
15 minute winter 3 10 43.764 0.133 355 0.5382 0.0000 OK
120 minute winter 4 92 43.724 0.580 27.4  2.8375 0.0000 OK
120 minute winter 5 92 43.724 0.680 22.2  3.0743 0.0000 OK
120 minute winter 6 92 43.723 0.729 21.0 3.7132 0.0000 OK
120 minute winter 7 90 43.727 0.252 104 1.1026 0.0000 OK
120 minute winter 8 94 43.723 0.545 15.8  2.3317 0.0000 OK
120 minute winter 9 92 43.723 0.782 18.1 3.6485 0.0000 OK
120 minute winter  HB2 92 43.723 0.830 16.3  6.2533 0.0000
15 minute summer CWC 1 42.839 0.000 6.8 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
15 minute winter 1 1.000 2 28.0 0.680 0.173  1.8685
15 minute winter 2 1.001 4 38.9 0.884 0.241  0.8227
15 minute winter 3 2.000 4 34.8 0.822 0.101  0.6207
120 minute winter 4 1.002 5 22.2 0.430 0.015 21.3915
120 minute winter 5 1.003 6 14.4 0.381 0.010 12.2511
120 minute winter 6 1.004 9 15.2 0.335 0.010 13.8373
120 minute winter 7 3.000 8 7.3 0.503 0.012 10.5610
120 minute winter 8 3.001 9 9.8 0.455 0.010 15.1148
120 minute winter 9 1.005 HB2 13.5 0.254 0.009 13.4243
120 minute winter HB2 Hydro-Brake® CWC 7.4 137.4
120 minute winter HB2 Hydro-Brake® CWC 7.0 27.5
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Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.18%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
180 minute winter 1 140 45.115 1.211 143 4.8680 0.0000
180 minute winter 2 140 45.111 1.320 18.0 3.9564 0.0000
180 minute winter 3 140 45.108 1.477 15,9 5.9737 0.0000
180 minute winter 4 140 45.109 1.965 36.3 9.6073 0.0000
180 minute winter 5 140 45.110 2.066 28.4  9.3460 0.0000
180 minute winter 6 140 45.110 2.116 30.0 10.7782 0.0000
120 minute winter 7 100 45.109 1.634 20.8  7.1588 0.0000
180 minute winter 8 140 45.110 1.932 18.5 8.2652 0.0000
180 minute winter 9 140 45.111 2.169 25.7 10.1229 0.0000
180 minute winter  HB2 140 45.111 2.218 26.4 16.7105 0.0000
15 minute summer CWC 1 42.839 0.000 7.8 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
180 minute winter 1 1.000 2 12.9 0.537 0.080 7.0675
180 minute winter 2 1.001 4 17.7 0.714 0.110  2.9600
180 minute winter 3 2.000 4 13.9 0.630 0.040 4.1181
180 minute winter 4 1.002 5 28.4 0.453 0.019 34.1708
180 minute winter 5 1.003 6 20.1 0.408 0.013 17.1785
180 minute winter 6 1.004 9 23.2 0.358 0.015 17.9644
120 minute winter 7 3.000 8 9.7 0.490 0.016 25.5675
180 minute winter 8 3.001 9 11.9 0.453 0.012 21.8449
180 minute winter 9 1.005 HB2 20.5 0.250 0.014 16.2987
180 minute winter HB2 Hydro-Brake® CWC 11.7 197.2
180 minute winter HB2  Hydro-Brake® CWC 8.3 108.6
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. W= W= & | 45 Brid T Network: Storm Network 3 BENNETT STREET
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Rainfall Methodology
Return Period (years)
Additional Flow (%)
FSR Region

M5-60 (mm)

Ratio-R

cv

Time of Entry (mins)

Max Width (mm)

Diameter (mm)

Design Settings

FSR Maximum Time of Concentration (mins)
2 Maximum Rainfall (mm/hr)
0 Minimum Velocity (m/s)
England and Wales Connection Type
17.000 Minimum Backdrop Height (m)
0.400 Preferred Cover Depth (m)
0.750 Include Intermediate Ground
5.00 Enforce best practice design rules

D AND CG Manhole Type

Max Width (mm) Diameter (mm)

Max Width (mm)

30.00

50.0

1.00

Level Soffits
0.200

1.200

N

X

Diameter (mm)

299 1200 599 1500 1199 2100
449 1350 899 1800 1800 2700
>1800 Link+900 mm
SW CIRCULAR Link Type
Shape Circular Auto Increment (mm) 75
Barrels 1 Follow Ground x
Available Diameters (mm)
225 375 525 750 900 1200 1500
300 450 600 825 1050 1350 1800
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
20 0.116 5.00 45.525 2700 386291.920 397019.620 2.099
21 0.063 5.00 45.825 2700 386288.109 397047.731 2471
22 0.032 5.00 46.106 2700 386286.291 397065.152 2.796
23 0.024 5.00 46.204 2700 386280.152 397069.619 2.913
24 0.099 5.00 46.308 2700 386258.553 397142.233 3.011
25 0.106 5.00 46.110 2700 386264.071 397097.333 2.928
26 0.130 5.00 46.272 2700 386267.003 397068.137 3.164
28 0.095 5.00 46.113 1800 386201.076 397131.262 1.955
29 0.093 5.00 45.587 1800 386205.349 397089.201 1.609
30 0.053 5.00 45.951 1800 386208.318 397066.317 2.071
HB3 0.075 5.00 46.028 3000 386208.414 397061.250 3.070
104 45.941 386200.733 397060.329 3.003
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B3 B B M= | 45Bridgeman Terrace Network: Storm Network 3 BENNETT STREET
R e B || Wigan RF MANCHESTER
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Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.000 20 21 43.426 394.0 1050
1.001 21 22 43.354 398.1 1050
1.002 22 23 399.6
1.003 23 26 401.0
2.000 24 25 43.297 393.4 1200
2.001 25 26 396.5 1200
1.004 26 HB3 43.108 393.3 1200
3.000 28 29 44.158 234.9 300
3.001 29 30 235.5
3.002 30 HB3 230.4
1.005 HB3 104 386.8 600
Name Vel Cap Flow us DS ZArea ZIAdd Pro Pro
(m/s)  (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.000 1.730 1497.7 15.7 1.421 0.116 0.0 74 0.586
1.001 1.721 14899 243 1421 1.746 0.179 0.0 91 0.664
1.002 1.717 1487.1 286 1.746 1.863 0.211 0.0 99 0.696
1.003 1.714 14845 31.8 1.863 1.964 0.235 0.0 104 0.717
2.000 1.880 2126.0 134 1.811 1.728 0.099 0.0 67 0.549
2.001 1.872 21174 27.8 1.728 1.964 0.205 0.0 93 0.678
1.004 1.880 2126.2 77.2 1964 1.870 0.570 0.0 153 0.921
3.000 1.021 722 129 1.655 1.309 0.095 0.0 85 0.776
3.001 1.020 721 25,5 1309 1.771 0.188 0.0 123 0.934
3.002 1.031 729 327 1.771 1.870 0.241 0.0 141 1.005
1.005 1.232 3483 120.1 0.886 0.0 242 1.123
Pipeline Schedule
Link Length Slope Dia Link US CL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
1.000 394.0 1050 45.525 43.426 45.825 1.421
1.001 398.1 1050 45.825 43.354 1.421 46.106 1.746
1.002 399.6 46.106 1.746 46.204 1.863
1.003 401.0 46.204 1.863 46.272 1.964
2.000 393.4 1200 46.308 43.297 1.811 46.110 1.728
2.001 396.5 1200 46.110 1.728 46.272 1.964
1.004 393.3 1200 46.272 43.108 1.964 46.028 1.870
3.000 234.9 300 46.113 44.158 1.655 45.587 1.309
3.001 2355 45.587 1.309 45.951 1.771
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.000 20 2700 Manhole 21 2700 Manhole
1.001 21 2700 Manhole 22 2700
1.002 22 2700 23 2700 Manhole
1.003 23 2700 Manhole 26 2700 Manhole
2.000 24 2700 Manhole 25 2700 Manhole
2.001 25 2700 Manhole 26 2700 Manhole
1.004 26 2700 Manhole HB3 3000 Manhole
3.000 28 1800 Manhole 29 1800 Manhole
3.001 29 1800 Manhole 30 1800 Manhole
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B3 B B M= | 45Bridgeman Terrace Network: Storm Network 3 BENNETT STREET
= Em | wigan RF MANCHESTER
s 7 T WN11TT 13.07.23 SW NETWORK 3 - REV C
Pipeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
3.002 230.4 45,951 1.771 46.028 1.870
1.005 386.8 600 46.028 45,941
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
3.002 30 1800 Manhole HB3 3000 Manhole
1.005 HB3 3000 Manhole 104 Manhole
Simulation Settings
Rainfall Methodology FSR Drain Down Time (mins) 240
FSR Region England and Wales Additional Storage (m¥ha) 20.0
M5-60 (mm) 17.000 Check Discharge Rate(s) v
Ratio-R  0.400 1year (l/s) 8.6
Summer CV  0.750 30vyear(l/s) 19.1
Winter CV  0.840 100 year (I/s) 25.0
Analysis Speed Detailed Check Discharge Volume  x
Skip Steady State V'
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(vears) (CC %) (A %) (Q%)
1 0 0 0
30 0 0 0
100 45 0 0
Pre-development Discharge Rate
Site Makeup Greenfield Growth Factor 30 year 1.95
Greenfield Method [H124 Growth Factor 100 year 2.48
Positively Drained Area (ha) Betterment (%) O
SAAR (mm) QBar
Soil Index 1 Q1year(l/s)
SPR 0.10 Q 30 year (l/s)
Region 1 Q 100 year (I/s)
Growth Factor 1 year 0.85

Node HB3 Online Hydro-Brake® Control

Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available Vv
Invert Level (m) 42.958 Product Number CTL-SHE-0140-8600-0700-8600
Design Depth (m) 0.700 Min Outlet Diameter (m) 0.225
Design Flow (I/s) 8.6 Min Node Diameter (mm) 1200
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B = = Em | 45 Brid T Network: Storm Network 3 BENNETT STREET
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= Em | wigan RF MANCHESTER
- = = T wN11TT 13.07.23 SW NETWORK 3 - REV C
Node HB3 Online Hydro-Brake® Control
Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available Vv
Invert Level (m) 43.550 Product Number CTL-SHE-0129-8500-1450-8500

Design Depth (m) 1.450 Min Outlet Diameter (m) 0.150
Design Flow (I/s) 8.5 Min Node Diameter (mm) 1200
Rainfall
Event Peak Average Event
Intensity Intensity
(mm/hr) (mm/hr)

1 year 15 minute summer 92.521 26.180 30 year 360 minute summer
1 year 15 minute winter 64.927 26.180 30 year 360 minute winter
1 year 30 minute summer 60.022 16.984 30 year 480 minute summer
1 year 30 minute winter 42.121 16.984 30 year 480 minute winter
1 year 60 minute summer 40.398 10.676 30 year 600 minute summer
1 year 60 minute winter 26.839 10.676 30 year 600 minute winter
1 year 120 minute summer 24.980 6.602 30 year 720 minute summer
1 year 120 minute winter 16.596 6.602 30 year 720 minute winter
1 year 180 minute summer 19.271 4.959 30 year 960 minute summer
1 year 180 minute winter 12.527 4.959 30 year 960 minute winter
1 year 240 minute summer 15.301 4.043 30 year 1440 minute summer
1 year 240 minute winter 10.165 4.043 30 year 1440 minute winter
1 year 360 minute summer 11.775 3.030 100 year +45% CC 15 minute summer
1 year 360 minute winter 7.654 3.030 100 year +45% CC 15 minute winter
1 year 480 minute summer 9.342 2.469 100 year +45% CC 30 minute summer
1 year 480 minute winter 6.207 2.469 100 year +45% CC 30 minute winter
1 year 600 minute summer 7.682 2.101 100 year +45% CC 60 minute summer
1 year 600 minute winter 5.249 2.101 100 year +45% CC 60 minute winter
1 year 720 minute summer 6.859 1.838 100 year +45% CC 120 minute summer
1 year 720 minute winter 4.609 1.838 100 year +45% CC 120 minute winter
1 year 960 minute summer 5.653 1.489 100 year +45% CC 180 minute summer
1 year 960 minute winter 3.745 1.489 100 year +45% CC 180 minute winter
1 year 1440 minute summer 4.127 1.106 100 year +45% CC 240 minute summer
1 year 1440 minute winter 2.773 1.106 100 year +45% CC 240 minute winter
30 year 15 minute summer 226.195 64.005 100 year +45% CC 360 minute summer
30 year 15 minute winter 158.733 64.005 100 year +45% CC 360 minute winter
30 year 30 minute summer 147.452 41.724 100 year +45% CC 480 minute summer
30 year 30 minute winter 103.475 41.724 100 year +45% CC 480 minute winter
30 year 60 minute summer 98.615 26.061 100 year +45% CC 600 minute summer
30 year 60 minute winter 65.517 26.061 100 year +45% CC 600 minute winter
30 year 120 minute summer 59.946 15.842 100 year +45% CC 720 minute summer
30 year 120 minute winter 39.827 15.842 100 year +45% CC 720 minute winter
30 year 180 minute summer 45.598 11.734 100 year +45% CC 960 minute summer
30 year 180 minute winter 29.640 11.734 100 year +45% CC 960 minute winter
30 year 240 minute summer 35.759 9.450 100 year +45% CC 1440 minute summer
30 year 240 minute winter 23.758 9.450 100 year +45% CC 1440 minute winter

Peak
Intensity
(mm/hr)

26.939

17.511

20.981

13.940

17.039

11.642

15.093

10.143

12.278

8.133

8.788

5.906
423.061
296.885
278.374
195.350
187.417
124.515
114.312

75.946

86.951

56.520

68.114

45.253

51.133

33.238

39.658

26.348

32.099

21.932

28.365

19.063

22.984

15.225

16.353

10.990

Average
Intensity
(mm/hr)
6.932
6.932
5.545
5.545
4.661
4.661
4.045
4.045
3.233
3.233
2.355
2.355
119.712
119.712
78.770
78.770
49.529
49.529
30.209
30.209
22.375
22.375
18.001
18.001
13.158
13.158
10.480
10.480
8.780
8.780
7.602
7.602
6.052
6.052
4.383
4.383
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B3 B B M= | 45Bridgeman Terrace Network: Storm Network 3 BENNETT STREET
= Em | wigan RF MANCHESTER
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Results for 1 year Critical Storm Duration. Lowest mass balance: 99.20%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m3)
15 minute winter 20 11 43.495 0.069 13.8 0.4696 0.0000 OK
60 minute winter 21 59 43488 0.134 11.0 0.8354 0.0000 OK
60 minute winter 22 59 43489 0.179 12.8 1.0640 0.0000 OK
60 minute winter 23 59 43.488 0.197 14.1 1.1595 0.0000 OK
60 minute winter 24 59 43490 0.193 11.1 1.2313 0.0000 OK
60 minute winter 25 60 43.489 0.307 19.6 1.9794 0.0000 OK
60 minute winter 26 58 43.487 0.379 30.7 2.4815 0.0000 OK
15 minute winter 28 11 44.236 0.078 11.3 0.2740 0.0000 OK
15 minute winter 29 11 44.094 0.116 21.9 0.4283 0.0000 OK
15 minute winter 30 11 44.021 0.141 27.4 0.4319 0.0000 OK
60 minute winter HB3 57 43.487 0.529 31.3 4.0006 0.0000 OK
15 minute summer 104 1 42938 0.000 8.6 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
15 minute winter 20 1.000 21 133 0.466 0.009 0.8224
60 minute winter 21 1.001 22 10.9 0.459 0.007 1.4100
60 minute winter 22 1.002 23 12.6 0.480 0.008 0.7927
60 minute winter 23 1.003 26 13.6 0.587 0.009 1.6517
60 minute winter 24 2.000 25 -7.6 0.303 -0.004 7.7398
60 minute winter 25 2.001 26 10.5 0.301 0.005 7.8040
60 minute winter 26 1.004 HB3 15.5 0.220 0.007 23.0869
15 minute winter 28 3.000 29 10.9 0.563 0.151 0.8361
15 minute winter 29 3.001 30 21.5 0.746 0.298 0.6652
15 minute winter 30 3.002 HB3 27.2 0.901 0.373 0.1532
60 minute winter  HB3 Hydro-Brake® 104 8.6 79.5
60 minute winter  HB3 Hydro-Brake® 104 0.0 0.0
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Results for 30 year Critical Storm Duration. Lowest mass balance: 99.20%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3

120 minute winter 20 98 43.860 0.434 10.7 2.9625 0.0000 OK

120 minute winter 21 94 43.859 0.505 14.7 3.1516 0.0000 OK

120 minute winter 22 98 43.858 0.548 12.8 3.2624 0.0000 OK

120 minute winter 23 98 43.858 0.567 13.6  3.3374 0.0000 OK

120 minute winter 24 96 43.859 0.562 11.2 3.5860 0.0000 OK

120 minute winter 25 96 43.858 0.676 17.1 43595 0.0000 OK

120 minute winter 26 96 43.858 0.750 27.0 4.9096 0.0000 OK

15 minute winter 28 10 44.283 0.125 27.7 0.4401 0.0000 OK

15 minute winter 29 11 44.194 0.216 54.0 0.8012 0.0000 OK

15 minute winter 30 11 44.124 0.244 66.9 0.7470 0.0000 OK

120 minute winter  HB3 96 43.859 0.901 29.1 6.8096 0.0000

15 minute summer 104 1 42938 0.000 8.6 0.0000 0.0000 OK

Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
120 minute winter 20 1.000 21 8.9 0.388 0.006 10.5879
120 minute winter 21 1.001 22 9.9 0.430 0.007 7.5820
120 minute winter 22 1.002 23 12.7 0.439 0.009 3.5314
120 minute winter 23 1.003 26 15.6 0.512 0.010 6.5095
120 minute winter 24 2.000 25 8.0 0.242 0.004 26.5027
120 minute winter 25 2.001 26 13.7 0.263 0.006 20.4649
120 minute winter 26 1.004 HB3 18.4 0.223 0.009 48.6386
15 minute winter 28 3.000 29 26.9 0.671 0.372 1.7334
15 minute winter 29 3.001 30 52.4 0.903 0.727 1.3371
15 minute winter 30 3.002 HB3 66.9 1.192 0.918 0.2835
120 minute winter HB3 Hydro-Brake® 104 9.7 176.3
120 minute winter HB3 Hydro-Brake® 104 8.3 55.2
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Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.20%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
180 minute winter 20 144 45,395 1.969 15.1 13.4529 0.0000
180 minute winter 21 144 45395 2.041 19.6 12.7257 0.0000
180 minute winter 22 144 45.395 2.085 14.3 12.4123 0.0000
180 minute winter 23 144 45395 2.104 10.6 12.3902 0.0000
180 minute winter 24 144 45.393 2.096 16.7 13.3805 0.0000
180 minute winter 25 144 45394 2.212 19.8 14.2688 0.0000
180 minute winter 26 144 45394 2.286 32.0 14.9696 0.0000
180 minute winter 28 144 45396 1.238 12.4 4.3525 0.0000
180 minute winter 29 144 45396 1.418 24.5 5.2489 0.0000
180 minute winter 30 144 45395 1.515 31.5 4.6312 0.0000
180 minute winter  HB3 144 45394 2.436 40.8 18.4111 0.0000
15 minute summer 104 1 42938 0.000 10.2 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
180 minute winter 20 1.000 21 11.4 0.343 0.008 24.4713
180 minute winter 21 1.001 22 11.2 0.376 0.008 15.1099
180 minute winter 22 1.002 23 7.7 0.387 0.005 6.5491
180 minute winter 23 1.003 26 9.9 0.510 0.007 11.4144
180 minute winter 24 2.000 25 -6.1 0.245 -0.003 50.9701
180 minute winter 25 2.001 26 11.1 0.272 0.005 33.0610
180 minute winter 26 1.004 HB3 16.7 0.228 0.008 66.4668
180 minute winter 28 3.000 29 12.4 0.577 0.172 2.9771
180 minute winter 29 3.001 30 24.6 0.762 0.341 1.6250
180 minute winter 30 3.002 HB3 31.0 0.931 0.425 0.3569
180 minute winter HB3 Hydro-Brake® 104 15.5 265.3
180 minute winter HB3 Hydro-Brake® 104 9.5 157.5
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Network: Storm Network 4 BENNETT STREET

RF MANCHESTER

13.07.23 SW NETWORK 4 - REV D

FSR
2
0

Rainfall Methodology
Return Period (years)
Additional Flow (%)
FSR Region

M5-60 (mm)

Ratio-R

cv

Time of Entry (mins)

17.000
0.400
0.750
5.00

England and Wales

Design Settings

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

Minimum Velocity (m/s)

Connection Type

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

Include Intermediate Ground

Enforce best practice design rules

30.00

50.0

1.00

Level Soffits
0.200

1.200

N

X

Max Width (mm)

D AND CG Manhole Type

Diameter (mm) Max Width (mm) Diameter (mm)

Max Width (mm)

Diameter (mm)

299 1200 599 1500 1199 2100
449 1350 899 1800 1800 2700
>1800 Link+900 mm
SW CIRCULAR Link Type
Shape Circular Auto Increment (mm) 75
Barrels 1 Follow Ground  x
Available Diameters (mm)
225 375 525 750 900 1200 1500
300 450 600 825 1050 1350 1800
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
40 0.112 5.00 45.631 1800 386165.986 397010.930 1.456
41 0.040 5.00 45.641 1800 386150.617 397028.850 1.366
42 0.019 5.00 45.560 1800 386156.749 397021.508 1.920
43 0.180 5.00 45.941 386207.917 396902.917 3.035
44 0.128 5.00 45.761 386165.172 396947.786  3.011
45 0.051 5.00 45.761 386141.909 396972.921 3.097
46 0.110 5.00 45.615 386123.560 396988.035 3.011
HB4 0.076 5.00 45.927 3000 386136.315 397004.506 3.375
107 45.630 2000 386129.161 397012.817 3.140
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Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.000 40 42 44.175 0.535 375
2.000 41 42 44.275 0.635 375
1.001 42 HB4 43.640 235.2
3.000 43 44 42,906 42.750 1350
3.001 44 45 398.2
3.002 45 46 396.2
3.003 46 HB4 400.6
1.002 HB4 107 0.062 450
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s)  (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.000 3919 15.2 1.545 0.112 0.0 49 1.739
2.000 517.8 54 1.545 0.040 0.0 27 1.561
1.001 1.177 130.0 23.2 1545 2.025 0.171 0.0 107 0.896
3.000 2.011 28788 244 1685 1661 0.180 0.0 85 0.642
3.001 2.009 2875.2 41.7 1.661 1.747 0.308 0.0 110 0.753
3.002 2.014 2882.6 48.7 1.747 1.661 0.359 0.0 119 0.790
3.003 2.003 2866.6 63.6 1.661 2.025 0.469 0.0 135 0.851
1.002 1.525 242.6 97.0 0.716 0.0 197 1.443
Pipeline Schedule
Link Length Slope Dia Link US CL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
1.000 375 45.631 44.175 45.560 1.545
2.000 375 45.641 44.275 45.560 1.545
1.001 235.2 45,560 43.640 1.545 45.927 2.025
3.000 1350 45,941 42.906 1.685 45.761 42.750 1.661
3.001 398.2 45.761 1.661 45.761 1.747
3.002 396.2 45.761 1.747 45.615 1.661
3.003 400.6 45.615 1.661 45.927 2.025
1.002 450 45.927 45.630
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.000 40 1800 Manhole 42 1800 Manhole
2.000 41 1800 Manhole 42 1800 Manhole
1.001 42 1800 Manhole HB4 3000 Manhole
3.000 43 Manhole 44 Manhole
3.001 44 Manhole 45 Manhole
3.002 45 Manhole 46 Manhole
3.003 46 Manhole HB4 3000 Manhole
1.002 HB4 3000 Manhole 107 2000
Simulation Settings
Rainfall Methodology FSR Analysis Speed Detailed
FSR Region England and Wales Skip Steady State v/
M5-60 (mm) 17.000 Drain Down Time (mins) 240
Ratio-R  0.400 Additional Storage (m¥ha) 20.0
Summer CV  0.750 Check Discharge Rate(s) v
Winter CV  0.840 1year(l/s) 5.2
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Simulation Settings

30vyear(l/s) 11.5 Check Discharge Volume x
100 year (I/s) 15.1

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

Return Period Climate Change Additional Area Additional Flow

(vears) (CC %) (A %) (Q %)
1 0 0 0
30 0 0 0
100 45 0 0
Pre-development Discharge Rate
Site Makeup Greenfield Growth Factor 30 year 1.95
Greenfield Method [H124 Growth Factor 100 year 2.48
Positively Drained Area (ha) Betterment (%) 0
SAAR (mm) QBar
Soil Index 1 Q 1year(l/s)
SPR 0.10 Q 30 year (I/s)
Region 1 Q 100 year (I/s)
Growth Factor 1 year 0.85
Node HB4 Online Hydro-Brake® Control
Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available
Invert Level (m) 42.552 Product Number CTL-SHE-0108-5200-1000-5200
Design Depth (m) 1.000 Min Outlet Diameter (m) 0.150
Design Flow (I/s) 5.2 Min Node Diameter (mm) 1200
Node HB4 Online Hydro-Brake® Control
Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available
Invert Level (m) 43.100 Product Number CTL-SHE-0107-6600-1900-6600
Design Depth (m) 1.900 Min Outlet Diameter (m) 0.150
Design Flow (I/s) 6.6 Min Node Diameter (mm) 1200
Rainfall
Event Peak Average Event Peak Average
Intensity Intensity Intensity Intensity
(mm/hr) (mm/hr) (mm/hr) (mm/hr)
1 year 15 minute summer 92.521 26.180 1 year 240 minute winter 10.165 4.043
1 year 15 minute winter 64.927 26.180 1 year 360 minute summer 11.775 3.030
1 year 30 minute summer 60.022 16.984 1 year 360 minute winter 7.654 3.030
1 year 30 minute winter 42.121 16.984 1 year 480 minute summer 9.342 2.469
1 year 60 minute summer 40.398 10.676 1 year 480 minute winter 6.207 2.469
1 year 60 minute winter 26.839 10.676 1 year 600 minute summer 7.682 2.101
1 year 120 minute summer 24.980 6.602 1 year 600 minute winter 5.249 2.101
1 year 120 minute winter 16.596 6.602 1 year 720 minute summer 6.859 1.838
1 year 180 minute summer 19.271 4.959 1 year 720 minute winter 4.609 1.838
1 year 180 minute winter 12.527 4.959 1 year 960 minute summer 5.653 1.489
1 year 240 minute summer 15.301 4.043 1 year 960 minute winter 3.745 1.489
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Rainfall
Event Peak Average Event Peak Average
Intensity Intensity Intensity Intensity
(mm/hr) (mm/hr) (mm/hr) (mm/hr)
1 year 1440 minute summer 4.127 1.106 30 year 1440 minute winter 5.906 2.355
1 year 1440 minute winter 2.773 1.106 100 year +45% CC 15 minute summer 423.061 119.712
30 year 15 minute summer 226.195 64.005 100 year +45% CC 15 minute winter 296.885 119.712
30 year 15 minute winter 158.733 64.005 100 year +45% CC 30 minute summer 278.374 78.770
30 year 30 minute summer 147.452 41.724 100 year +45% CC 30 minute winter 195.350 78.770
30 year 30 minute winter 103.475 41.724 100 year +45% CC 60 minute summer 187.417 49.529
30 year 60 minute summer 98.615 26.061 100 year +45% CC 60 minute winter 124.515 49.529
30 year 60 minute winter 65.517 26.061 100 year +45% CC 120 minute summer 114.312 30.209
30 year 120 minute summer 59.946 15.842 100 year +45% CC 120 minute winter 75.946 30.209
30 year 120 minute winter 39.827 15.842 100 year +45% CC 180 minute summer 86.951 22.375
30 year 180 minute summer 45.598 11.734 100 year +45% CC 180 minute winter 56.520 22.375
30 year 180 minute winter 29.640 11.734 100 year +45% CC 240 minute summer 68.114 18.001
30 year 240 minute summer 35.759 9.450 100 year +45% CC 240 minute winter 45.253 18.001
30 year 240 minute winter 23.758 9.450 100 year +45% CC 360 minute summer 51.133 13.158
30 year 360 minute summer 26.939 6.932 100 year +45% CC 360 minute winter 33.238 13.158
30 year 360 minute winter 17.511 6.932 100 year +45% CC 480 minute summer 39.658 10.480
30 year 480 minute summer 20.981 5.545 100 year +45% CC 480 minute winter 26.348 10.480
30 year 480 minute winter 13.940 5.545 100 year +45% CC 600 minute summer 32.099 8.780
30 year 600 minute summer 17.039 4.661 100 year +45% CC 600 minute winter 21.932 8.780
30 year 600 minute winter 11.642 4.661 100 year +45% CC 720 minute summer 28.365 7.602
30 year 720 minute summer 15.093 4.045 100 year +45% CC 720 minute winter 19.063 7.602
30 year 720 minute winter 10.143 4.045 100 year +45% CC 960 minute summer 22.984 6.052
30 year 960 minute summer 12.278 3.233 100 year +45% CC 960 minute winter 15.225 6.052
30 year 960 minute winter 8.133 3.233 100 year +45% CC 1440 minute summer 16.353 4.383
30 year 1440 minute summer 8.788 2.355 100 year +45% CC 1440 minute winter 10.990 4.383
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Results for 1 year Critical Storm Duration. Lowest mass balance: 99.39%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
15 minute winter 40 10 44.222 0.047 13.3  0.1908 0.0000 OK
15 minute winter 41 10 44301 0.026 48 0.0799 0.0000 OK
15 minute winter 42 11 43.741 0.101 20.2 0.2779 0.0000 OK
120 minute winter 43 96 43.052 0.146 6.9 1.0120 0.0000 OK
60 minute winter 44 61 43.051 0.301 21.5 19780 0.0000 OK
120 minute winter 45 114 43.051 0.387 9.4 23417 0.0000 OK
120 minute winter 46 98 43.052 0.448 7.5 2.8903 0.0000 OK
120 minute winter HB4 98 43.052 0.500 9.8 3.7611 0.0000
15 minute summer 107 1 42490 0.000 5.2 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
15 minute winter 40 1.000 42 13.2 0.886 0.034  0.2223
15 minute winter 41 2.000 42 4.8 0.399 0.009  0.1295
15 minute winter 42 1.001 HB4 19.8 0.849 0.152  0.6206
120 minute winter 43 3.000 44 6.9 0.333 0.002  9.8669
60 minute winter 44 3.001 45 13.5 0.391 0.005 9.7118
120 minute winter 45 3.002 46 7.3 0.283 0.003  8.9119
120 minute winter 46 3.003 HB4 6.0 0.148 0.002 9.3049
120 minute winter HB4 Hydro-Brake® 107 5.2 79.3
120 minute winter HB4 Hydro-Brake® 107 0.0 0.0
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Results for 30 year Critical Storm Duration. Lowest mass balance: 99.39%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
15 minute winter 40 10 44.247 0.072 32.6 0.2946 0.0000 OK
15 minute winter 41 10 44313 0.038 11.6  0.1204 0.0000 OK
15 minute winter 42 10 43.805 0.165 49.4  0.4536 0.0000 OK
120 minute winter 43 116 43.471 0.565 20.6  3.9065 0.0000 OK
120 minute winter 44 108 43.468 0.718 246  4.7244 0.0000 OK
120 minute winter 45 106 43.469 0.805 21.8 4.8731 0.0000 OK
120 minute winter 46 106 43.470 0.866 25.3 55887 0.0000 OK
120 minute winter HB4 112 43.470 0.918 22.7 6.9008 0.0000
15 minute summer 107 1 42490 0.000 5.2 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
15 minute winter 40 1.000 42 324 1.093 0.083  0.4325
15 minute winter 41 2.000 42 11.5 0.659 0.022  0.2521
15 minute winter 42 1.001 HB4 48.5 1.077 0.373  1.1975
120 minute winter 43 3.000 44 14.8 0.306 0.005 41.3888
120 minute winter 44 3.001 45 15.4 0.384 0.005 28.3607
120 minute winter 45 3.002 46 -17.1 0.318 -0.006 22.0256
120 minute winter 46 3.003 HB4 -15.8 0.167 -0.006 20.8202
120 minute winter HB4 Hydro-Brake® 107 5.2 100.1
120 minute winter HB4 Hydro-Brake® 107 6.0 56.2
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Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.39%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
180 minute winter 40 172 45.178 1.003 146  4.0955 0.0000
180 minute winter 41 172 45.178 0.903 5.2 2.8272 0.0000
180 minute winter 42 172 45.178 1.538 22.3 4.2176 0.0000
180 minute winter 43 172 45.176 2.270 24.6 15.6932 0.0000
180 minute winter 44 172 45.179 2.429 36.4 15.9746 0.0000
180 minute winter 45 172 45.179 2.515 23.7 15.2264 0.0000
180 minute winter 46 172 45.177 2.573 29.8 16.6130 0.0000
180 minute winter HB4 168 45.176 2.624 32.6 19.7322 0.0000
15 minute summer 107 1 42490 0.000 5.2 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
180 minute winter 40 1.000 42 14.6 0.888 0.037  1.5489
180 minute winter 41 2.000 42 5.2 0.398 0.010 1.0551
180 minute winter 42 1.001 HB4 22.7 0.873 0.175  2.9319
180 minute winter 43 3.000 44 11.4 0.313 0.004 88.3701
180 minute winter 44 3.001 45 -19.7 0.400 -0.007 48.8373
180 minute winter 45 3.002 46 18.6 0.289 0.006 33.8987
180 minute winter 46 3.003 HB4 21.4 0.172 0.007 29.7062
180 minute winter HB4 Hydro-Brake® 107 8.2 149.0
180 minute winter HB4 Hydro-Brake® 107 6.9 123.9
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Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 2 Maximum Rainfall (mm/hr) 50.0
Additional Flow (%) 0 Minimum Velocity (m/s) 1.00
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 17.000 Minimum Backdrop Height (m) 0.200
Ratio-R  0.400 Preferred Cover Depth (m) 1.200
CvV 0.750 Include Intermediate Ground v/
Time of Entry (mins) 5.00 Enforce best practice design rules  x

Max Width (mm)

Diameter (mm)

Max Width (mm)

D AND CG Manhole Type

Diameter (mm) Max Width (mm)

Diameter (mm)

299 1200 599 1500 1199 2100
449 1350 899 1800 1800 2700
>1800 Link+900 mm
SW CIRCULAR Link Type
Shape Circular Auto Increment (mm) 75
Barrels 1 Follow Ground x
Available Diameters (mm)
225 375 525 750 900 1200 1500
300 450 600 825 1050 1350 1800
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
50 0.135 5.00 45.966 2700 386062.047 397067.350 2.685
51 0.099 5.00 46.511 2400 386077.024 397090.643 3.069
52 0.078 5.00 46.333 386079.268 397068.873 3.096
54 0.157 5.00 46.306 386140.409 397075.875 3.225
HB5 0.079 5.00 46.077 3000 386142.576 397058.256 3.041
105 45.973 1200 386146.558 397053.237 2.976
Links
Name US DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.000 50 52 43.281 3929 1200
2.000 51 52 43.442 397.9 1050
1.001 52 54 3945 1200
1.002 54 HB5 394.5
Name Vel Cap Flow us DS ZArea ZAdd Pro Pro
(m/s)  (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (I/s)  (mm)  (m/s)
1.000 1.881 21273 183 1.485 1.896 0.135 0.0 76 0.601
2.000 1.721 14903 134 2.019 1.896 0.099 0.0 69 0.558
1.001 1.877 21229 423 1.896 2.025 0.312 0.0 115 0.771
1.002 1.877 21229 63.6 2.025 1.841 0.469 0.0 139 0.868
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Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.003 HB5 105 165.0 225
Name Vel Cap Flow us DS ZArea ZIAdd Pro Pro
(m/s) (l/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.003 1.015 404 743 0.548 0.0 225 1.034
Pipeline Schedule
Link Length Slope Dia Link US CL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
1.000 392.9 1200 45.966 43.281 1.485 46.333 1.896
2.000 397.9 1050 46.511 43.442 2.019 46.333 1.896
1.001 3945 1200 46.333 1.896 46.306 2.025
1.002 394.5 46.306 2.025 46.077 1.841
1.003 165.0 225 46.077 45.973
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.000 50 2700 Manhole 52 Manhole
2.000 51 2400 Manhole 52 Manhole
1.001 52 Manhole 54 Manhole
1.002 54 Manhole HB5 3000 Manhole
1.003 HB5 3000 Manhole 105 1200
Simulation Settings
Rainfall Methodology FSR Drain Down Time (mins) 240
FSR Region England and Wales Additional Storage (m¥ha) 20.0
M5-60 (mm) 17.000 Check Discharge Rate(s) Vv
Ratio-R  0.400 1year(l/s) 5.2
Summer CV  0.750 30vyear(l/s) 11.5
Winter CV  0.840 100 year (I/s) 15.1
Analysis Speed Detailed Check Discharge Volume  x
Skip Steady State Vv
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period Climate Change Additional Area Additional Flow
(years) (cC %) (A %) (Q%)
1 0 0 0
30 0 0 0
100 45 0 0
Pre-development Discharge Rate
Site Makeup Greenfield Region 1
Greenfield Method [H124 Growth Factor 1 year 0.85
Positively Drained Area (ha) Growth Factor 30 year 1.95
SAAR (mm) Growth Factor 100 year 2.48
Soil Index 1 Betterment (%) O
SPR 0.10 QBar
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Pre-development Discharge Rate

Q1 vyear (I/s)
Q30 year (I/s)

Q 100 year (I/s)

Node HB5 Online Hydro-Brake® Control

Flap Valve x
Replaces Downstream Link v/

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

Objective
Sump Available Vv

43.036 Product Number
0.850 Min Outlet Diameter (m) 0.150
5.0 Min Node Diameter (mm) 1200

Node HB5 Online Hydro-Brake® Control

Flap Valve x
Replaces Downstream Link v/

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

Event

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
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
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

Objective
Sump Available Vv

43.600 Product Number
1.400 Min Outlet Diameter (m) 0.150
5.0 Min Node Diameter (mm) 1200
Rainfall
Peak Average Event
Intensity Intensity
(mm/hr) (mm/hr)
92.521 26.180 30 year 120 minute winter
64.927 26.180 30 year 180 minute summer
60.022 16.984 30 year 180 minute winter
42.121 16.984 30 year 240 minute summer
40.398 10.676 30 year 240 minute winter
26.839 10.676 30 year 360 minute summer
24.980 6.602 30 year 360 minute winter
16.596 6.602 30 year 480 minute summer
19.271 4.959 30 year 480 minute winter
12.527 4.959 30 year 600 minute summer
15.301 4.043 30 year 600 minute winter
10.165 4.043 30 year 720 minute summer
11.775 3.030 30 year 720 minute winter
7.654 3.030 30 year 960 minute summer
9.342 2.469 30 year 960 minute winter
6.207 2.469 30 year 1440 minute summer
7.682 2.101 30 year 1440 minute winter
5.249 2.101 100 year +45% CC 15 minute summer
6.859 1.838 100 year +45% CC 15 minute winter
4.609 1.838 100 year +45% CC 30 minute summer
5.653 1.489 100 year +45% CC 30 minute winter
3.745 1.489 100 year +45% CC 60 minute summer
4,127 1.106 100 year +45% CC 60 minute winter
2.773 1.106 100 year +45% CC 120 minute summer
226.195 64.005 100 year +45% CC 120 minute winter
158.733 64.005 100 year +45% CC 180 minute summer
147.452 41.724 100 year +45% CC 180 minute winter
103.475 41.724 100 year +45% CC 240 minute summer
98.615 26.061 100 year +45% CC 240 minute winter
65.517 26.061 100 year +45% CC 360 minute summer
59.946 15.842 100 year +45% CC 360 minute winter

CTL-SHE-0108-5000-0850-5000

CTL-SHE-0100-5000-1400-5000

Peak
Intensity
(mm/hr)

39.827

45.598

29.640

35.759

23.758

26.939

17.511

20.981

13.940

17.039

11.642

15.093

10.143

12.278

8.133

8.788

5.906
423.061
296.885
278.374
195.350
187.417
124.515
114.312

75.946

86.951

56.520

68.114

45.253

51.133

33.238

(HE) Minimise upstream storage

(HE) Minimise upstream storage

Average
Intensity
(mm/hr)
15.842
11.734
11.734
9.450
9.450
6.932
6.932
5.545
5.545
4.661
4.661
4.045
4.045
3.233
3.233
2.355
2.355
119.712
119.712
78.770
78.770
49.529
49.529
30.209
30.209
22.375
22.375
18.001
18.001
13.158
13.158
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Rainfall
Event Peak Average Event Peak Average
Intensity Intensity Intensity Intensity
(mm/hr) (mm/hr) (mm/hr) (mm/hr)
100 year +45% CC 480 minute summer 39.658 10.480 100 year +45% CC 720 minute winter 19.063 7.602
100 year +45% CC 480 minute winter 26.348 10.480 100 year +45% CC 960 minute summer 22.984 6.052
100 year +45% CC 600 minute summer 32.099 8.780 100 year +45% CC 960 minute winter 15.225 6.052
100 year +45% CC 600 minute winter 21.932 8.780 100 year +45% CC 1440 minute summer 16.353 4.383
100 year +45% CC 720 minute summer 28.365 7.602 100 year +45% CC 1440 minute winter 10.990 4.383
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Results for 1 year Critical Storm Duration. Lowest mass balance: 99.15%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
60 minute winter 50 60 43.496 0.215 8.4 1.4472 0.0000 OK
15 minute winter 51 11 43.508 0.066 11.8 0.3413 0.0000 OK
60 minute winter 52 59 43494 0.257 21.2 1.5986 0.0000 OK
60 minute winter 54 58 43.494 0.413 23.7 2.7667 0.0000 OK
60 minute winter HB5 58 43.494 0.458 11.8 3.4777 0.0000
15 minute summer 105 1 42997 0.000 5.0 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
60 minute winter 50 1.000 52 10.4 0.341 0.005 2.6991
15 minute winter 51 2.000 52 114 0.576 0.008 0.4337
60 minute winter 52 1.001 54 15.1 0.322 0.007 15.9628
60 minute winter 54 1.002 HB5 7.5 0.238 0.004 6.5577
60 minute winter ~ HB5 Hydro-Brake® 105 5.0 49.2
60 minute winter ~ HB5 Hydro-Brake® 105 0.0 0.0
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Results for 30 year Critical Storm Duration. Lowest mass balance: 99.15%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
120 minute winter 50 102 43.892 0.611 12.4 4.1146 0.0000 OK
120 minute winter 51 96 43.893 0.451 9.1 2.3330 0.0000 OK
120 minute winter 52 102 43.892 0.655 22.4 4.0792 0.0000 OK
120 minute winter 54 98 43.892 0.811 19.9 5.4341 0.0000 OK
120 minute winter  HB5 98 43.893 0.857 13.9 6.5007 0.0000
15 minute summer 105 1 42997 0.000 5.0 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
120 minute winter 50 1.000 52 8.3 0.287 0.004 10.4242
120 minute winter 51 2.000 52 7.6 0.503 0.005 8.3637
120 minute winter 52 1.001 54 8.2 0.338 0.004 44.2950
120 minute winter 54 1.002 HB5 9.8 0.233 0.005 14.8398
120 minute winter HB5 Hydro-Brake® 105 5.0 97.8
120 minute winter HB5 Hydro-Brake® 105 4.9 34.1
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Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.15%

Node Event

180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter

15 minute summer

uUs

Node

50
51
52
54

HB5

105

Link Event
(Upstream Depth)
180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter

us
Node
50
51
52
54
HB5
HB5

Peak
(mins)

144
144
144
144
144

Link

1.000
2.000
1.001
1.002

Hydro-Brake®
Hydro-Brake®

Level
(m)
45.866
45.865
45.866
45.866
45.866

42.997

DS

Node

52
52
54
HBS5
105
105

Depth Inflow Node
(m) (I/s) Vol (m?)
2.585 17.6 17.4002
2.423 12.9 12.5246
2.629 28.8 16.3742
2.785 25.1 18.6548
2.830 21.9 21.4722
0.000 5.3  0.0000

Flood Status

(m?)

0.0000
0.0000
0.0000
0.0000
0.0000

0.0000 OK

Outflow Velocity Flow/Cap

(1/s) (m/s)
11.8  0.262
85  0.502
93 0331
152 0241
8.8
6.3

0.006
0.006
0.004
0.007

Link Discharge
Vol (m3) Vol (m3)
19.4785

18.8788

69.3388

20.0013
147.0
101.2
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