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XP Solutions

Network 2016.1

Summary of Critical Results by Maximum Level

(Rank 1)

for Surface Network 1

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0O Number of Storage Structures 7
Number of Online Controls 4 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 17.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1
Climate Change (%) 0
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 S1 360 Winter 1 +0% 50.233
1.001 S2 360 Winter 1 +0% 1/60 Winter 50.232
1.002 S3 360 Winter 1 +0% 1/15 Summer 50.231
2.000 S4 480 Winter 1 +0% 1/120 Summer 49.931
2.001 S5 480 Winter 1 +0% 1/60 Winter 49.931
1.003 S6 480 Winter 1 +0% 1/15 Summer 49.931
3.000 S7 15 Winter 1 +0% 46.606
3.001 S8 360 Winter 1 +0% 46.563
1.004 S9 360 Winter 1 +0% 1/15 Summer 46.562
1.005 S10 360 Winter 1 +0% 1/30 Summer 46.051
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.000 S1 -0.362 0.000 0.02 3.3 OK
1.001 S2 0.228 0.000 0.03 5.6 SURCHARGED
1.002 S3 1.323 0.000 0.01 2.5 SURCHARGED
2.000 S4 0.224 0.000 0.01 1.6 FLOOD RISK
©1982-2016 XP Solutions
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Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
2.001 S5 0.570 0.000 0.02 2.4 SURCHARGED
1.003 S6 1.421 0.000 0.01 2.5 SURCHARGED
3.000 S7 -0.839 0.000 0.04 9.0 OK
3.001 S8 -0.052 0.000 0.02 4.4 OK
1.004 S9 1.282 0.000 0.04 4.8 SURCHARGED
1.005 S10 0.871 0.000 0.01 3.9 SURCHARGED
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Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0O Number of Storage Structures 7
Number of Online Controls 4 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 17.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 30
Climate Change (%) 0
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 S1 360 Winter 30 +0% 50.350
1.001 S2 480 Winter 30 +0% 30/15 Summer 50.349
1.002 S3 480 Winter 30 +0% 30/15 Summer 50.347
2.000 S4 960 Winter 30 +0% 30/15 Summer 50.024
2.001 S5 960 Winter 30 +0% 30/15 Summer 50.023
1.003 S6 960 Winter 30 +0% 30/15 Summer 50.023
3.000 S7 240 Winter 30 +0% 30/15 Winter 47.903
3.001 S8 240 Winter 30 +0% 30/15 Summer 47.902
1.004 S9 240 Winter 30 +0% 30/15 Summer 47.901
1.005 S10 360 Winter 30 +0% 30/15 Summer 47.025
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.000 S1 -0.245 0.000 0.04 7.7 OK
1.001 S2 0.345 0.000 0.05 8.5 FLOOD RISK
1.002 S3 1.439 0.000 0.01 2.3 FLOOD RISK
2.000 S4 0.317 0.000 0.02 2.7 FLOOD RISK
©1982-2016 XP Solutions
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Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
2.001 S5 0.662 0.000 0.02 3.2 SURCHARGED
1.003 S6 1.513 0.000 0.01 2.6 SURCHARGED
3.000 S7 0.458 0.000 0.03 6.5 SURCHARGED
3.001 S8 1.287 0.000 0.03 8.3 FLOOD RISK
1.004 S9 2.621 0.000 0.05 5.6 FLOOD RISK
1.005 S10 1.845 0.000 0.01 5.0 FLOOD RISK
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Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0O Number of Storage Structures 7
Number of Online Controls 4 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 17.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 100
Climate Change (%) 30
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 S1 60 Winter 100 +30% 50.481
1.001 S2 960 Winter 100 +30% 100/15 Summer 50.439
1.002 S3 960 Winter 100 +30% 100/15 Summer 50.437
2.000 S4 1440 Winter 100 +30% 100/15 Summer 50.120
2.001 S5 1440 Winter 100 +30% 100/15 Summer 50.120
1.003 S6 1440 Winter 100 +30% 100/15 Summer 50.120
3.000 S7 360 Winter 100 +30% 100/15 Summer 48.088
3.001 S8 360 Winter 100 +30% 100/15 Summer 48.086
1.004 S9 360 Winter 100 +30% 100/15 Summer 48.084
1.005 S10 480 Winter 100 +30% 100/15 Summer 47.155
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.000 S1 -0.114 0.000 0.24 44.1 OK
1.001 S2 0.435 0.000 0.05 8.6 FLOOD RISK
1.002 S3 1.529 0.000 0.01 2.0 FLOOD RISK
2.000 S4 0.413 0.000 0.02 3.3 FLOOD RISK
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Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
2.001 S5 0.759 0.000 0.03 3.7 FLOOD RISK
1.003 S6 1.610 0.000 0.01 2.6 FLOOD RISK
3.000 S7 0.643 0.000 0.03 8.5 SURCHARGED
3.001 S8 1.471 0.000 0.04 10.6 FLOOD RISK
1.004 39 2.804 0.000 0.04 5.1 FLOOD RISK
1.005 S10 1.975 0.000 0.01 5.1 FLOOD RISK
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Surface Network 1

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 1 Add Flow / Climate Change (%) 0

M5-60 (mm) 17.000 Minimum Backdrop Height (m) 0.200

Ratio R 0.400 Maximum Backdrop Height (m) 1.500

Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200

Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) 1.00

Foul Sewage (1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500

Volumetric Runoff Coeff. 0.750
Designed with Level Soffits
Network Design Table for Surface Network 1
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 59.092 0.591 100.0 0.193 12.00 0.0 0.600 [] -3 Pipe/Conduit &
1.001 59.092 0.591 100.0 0.273 0.00 0.0 0.600 [] -3 Pipe/Conduit &
1.002 39.840 0.398 100.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit &
2.000 51.970 0.346 150.2 0.142 12.00 0.0 0.600 [] -3 Pipe/Conduit &
2.001 51.970 0.346 150.2 0.204 0.00 0.0 0.600 [] -3 Pipe/Conduit &
1.003 53.307 2.665 20.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit &
3.000 41.508 0.830 50.0 0.125 12.00 0.0 0.600 [] -3 Pipe/Conduit &
3.001 41.508 0.830 50.0 0.152 0.00 0.0 0.600 [] -3 Pipe/Conduit &
1.004 13.232 0.100 132.3 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit &

Network Results Table

PN Rain T.C. US/IL £ I.Area % Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 28.82 12.69 49.715 0.193 0.0 0.0 0.0 1.42 187.7 15.1
1.001 27.97 13.39 49.124 0.466 0.0 0.0 0.0 1.42 187.7 35.3
1.002 27.54 13.75 48.533 0.466 0.0 0.0 0.0 1.81 200.1 35.3
2.000 28.75 12.75 48.827 0.142 0.0 0.0 0.0 1.16 152.8 11.1
2.001 27.83 13.50 48.481 0.346 0.0 0.0 0.0 1.16 152.8 26.1
1.003 27.29 13.97 48.135 0.812 0.0 0.0 0.0 4.07 449.2 60.0
3.000 29.30 12.34 46.565 0.125 0.0 0.0 0.0 2.02 266.1 9.9
3.001 28.83 12.69 45.735 0.277 0.0 0.0 0.0 2.02 266.1 21.6
1.004 27.13 14.11 44.905 1.089 0.0 0.0 0.0 1.57 173.8 80.0

©1982-2016 XP Solutions
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Network Design Table for Surface Network 1

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.005 25.952 1.298 20.0 0.029 0.00 0.0 0.600 o 375 Pipe/Conduit &

Network Results Table

PN Rain T.C. US/IL = I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.005 27.01 14.22 44.805 1.118 0.0 0.0 0.0 4.07 449.3 81.8
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Manhole Schedules for Surface Network 1

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) |[Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
S1]151.04411.329|0Open Manhole 120011.000 49.715 -3
S2[50.638|1.514|0Open Manhole 1200]1.001 49.124 -3]11.000 49.124 -3
$3|50.638[2.105|0pen Manhole 1200|1.002 48.533 375]11.001 48.533 -3
S4(150.150(1.323|0Open Manhole 1200]2.000 48.827 -3
S5(50.329(1.848|0Open Manhole 1200(2.001 48.481 -312.000 48.481 -3
S6|50.329(2.194 |Open Manhole 1200(1.003 48.135 37511.002 48.135 375
2.001 48.135 -3
S7]149.884|3.319 |Open Manhole 1200|3.000 46.565 -3
S$8148.122|2.387 |Open Manhole 1200|3.001 45.735 -313.000 45.735 -3
S9(148.122(3.217|0Open Manhole 1200(1.004 44.905 37511.003 45.470 375 565
3.001 44.905 -3
S10|47.308|2.503|0pen Manhole 1500]1.005 44.805 37511.004 44.805 375
520146.110|2.603 |Open Manhole 1200 OUTFALL 1.005 43.507 375

©1982-2016 XP Solutions
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PIPELINE SCHEDULES for Surface Network 1

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name

1.000 [] -3
1.001 [] -3
1.002 o 375
2.000 [] -3
2.001 [] -3
1.003 o 375
3.000 [] -3
3.001 [] -3
1.004 o 375
1.005 o 375 S

PN Length Slope

sl
sS2
sS3

sS4
S5

S6

sS7
S8

S9
10

MH

(m) (1:X) Name

1.000 59.092 100.0
1.001 59.092 100.
1.002 39.840 100.0

o

2.000 51.970 150.2
2.001 51.970 150.2

1.003 53.307 20.0

3.000 41.508 50.0
3.001 41.508 50.0

1.004 13.232 132.3
1.005 25.952 20.0

Free Flowing Qutfall

sS2
sS3
S6

S5
S6

S9

S8
S9

S10
520

(m)

(m) (m) Connection

51.044 49.715 0.449 Open Manhole
50.638 49.124 0.634 Open Manhole
50.638 48.533 1.730 Open Manhole

50.150 48.827 0.443 Open Manhole
50.329 48.481 0.968 Open Manhole

50.329 48.135 1.819 Open Manhole

49.884 46.565 2.439 Open Manhole
48.122 45.735 1.507 Open Manhole

48.122 44.905 2.842 Open Manhole
47.308 44.805 2.128 Open Manhole

Downstream Manhole

C.Level I.Level D.Depth MH
(m) (m) (m) Connection
50.638 49.124 0.634 Open Manhole

50.

50

50

48.

48.
122 44.905 2.337 Open Manhole

48

47.

46

638 48.533 1.225 Open Manhole

.329 48.135 1.819 Open Manhole

.329 48.481 0.968 Open Manhole
50.

329 48.135 1.314 Open Manhole
122 45.470 2.277 Open Manhole

122 45.735 1.507 Open Manhole

308 44.805 2.128 Open Manhole

.110  43.507 2.228 Open Manhole

(mm)

1200
1200
1200

1200
1200

1200

1200
1200

1200
1500

MH DIAM., L*W

(mm)

1200
1200
1200

1200
1200

1200

1200
1200

1500
1200

Details for Surface Network 1

Outfall

Pipe Number

1.005

Outfall C. Level I. Level Min D,L

Name (m) (m) I. Level (mm)
(m)

520 46.110 43.507 0.000 1200

W
(mm)

0
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Simulation Criteria for Surface Network 1

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m3/ha Storage 2.000
Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000
Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1
Number of Input Hydrographs 0 Number of Storage Structures 7
Number of Online Controls 4 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Profile Type Summer
Return Period (years) 1 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.000 Storm Duration (mins) 30
Ratio R 0.400

©1982-2016 XP Solutions
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Online Controls for Surface Network 1

Orifice Manhole: S3, DS/PN: 1.002, Volume (m3®): 10.0
Diameter (m) 0.040 Discharge Coefficient 0.600 Invert Level (m) 48.533
Orifice Manhole: S6, DS/PN: 1.003, Volume (m3*): 13.5
Diameter (m) 0.030 Discharge Coefficient 0.600 Invert Level (m) 48.135
Orifice Manhole: S9, DS/PN: 1.004, Volume (m3): 14.7
Diameter (m) 0.050 Discharge Coefficient 0.600 Invert Level (m) 44.905
Hydro-Brake Optimum® Manhole: S10, DS/PN: 1.005, Volume (m3®): 5.7

Unit Reference MD-SHE-0089-5000-2200-5000

Design Head (m) 2.200

Design Flow (1/s) 5.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 89

Invert Level (m) 44,805

Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

Control Points

Design Point (Calculated)
Flush-Flo™

Kick-Flo®

Head (m) Flow (1/s)

2.200
0.391
0.801

w w w u
o = w0 O

Mean Flow over Head Range -

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake Optimum® as specified. Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 2.8 1.200 3.8 3.000 5.8 7.000 8.6
0.200 3.6 1.400 4.0 3.500 6.2 7.500 8.9
0.300 3.9 1.600 4.3 4.000 6.6 8.000 9.2
0.400 3.9 1.800 4.5 4.500 7.0 8.500 9.4
0.500 3.9 2.000 4.8 5.000 7.3 9.000 9.7
0.600 3.8 2.200 5.0 5.500 7.7 9.500 10.0
0.800 3.1 2.400 5.2 6.000 8.0
1.000 3.5 2.600 5.4 6.500 8.3
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Storage Structures for Surface Network 1

Porous Car Park Manhole: S2, DS/PN: 1.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 33.0
Membrane Percolation (mm/hr) 1000 Length (m) 58.0
Max Percolation (1/s) 531.7 Slope (1:X) 330.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 50.188 Membrane Depth (mm) 0
Porous Car Park Manhole: S3, DS/PN: 1.002
Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 37.0
Membrane Percolation (mm/hr) 1000 Length (m) 74.0
Max Percolation (1/s) 760.6 Slope (1:X) 330.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 50.188 Membrane Depth (mm) 0
Porous Car Park Manhole: S5, DS/PN: 2.001
Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 31.0
Membrane Percolation (mm/hr) 1000 Length (m) 66.0
Max Percolation (1/s) 568.3 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 49.879 Membrane Depth (mm) 0
Porous Car Park Manhole: S6, DS/PN: 1.003
Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 25.0
Membrane Percolation (mm/hr) 1000 Length (m) 57.0
Max Percolation (1/s) 395.8 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 49.879 Membrane Depth (mm) 0
Porous Car Park Manhole: S8, DS/PN: 3.001
Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 33.0
Membrane Percolation (mm/hr) 1000 Length (m) 38.0
Max Percolation (1/s) 348.3 Slope (1:X) 50.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 47.672 Membrane Depth (mm) 0

Porous Car Park Manhole: S9, DS/PN: 1.004

Infiltration Coefficient Base (m/hr) 0.00000 Max Percolation (1/s) 421.7
Membrane Percolation (mm/hr) 1000 Safety Factor 2.0
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Porous Car Park Manhole: S9, DS/PN: 1.004
Porosity 0.30 Slope (1:X) 50.0
Invert Level (m) 47.672 Depression Storage (mm) 5
Width (m) 33.0 Evaporation (mm/day) 3
Length (m) 46.0 Membrane Depth (mm) 0
Porous Car Park Manhole: S10, DS/PN: 1.005
Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 16.0
Membrane Percolation (mm/hr) 1000 Length (m) 34.0
Max Percolation (1/s) 151.1 Slope (1:X) 50.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 46.858 Membrane Depth (mm) 0
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Summary of Critical Results by Maximum Level (Rank 1)

for Surface Network 1

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2

Hot Start Level (mm) 0 Inlet Coeffiecient 0

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0O Number of Storage Structures 3
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 17.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1
Climate Change (%) 0
US/MH Return Climate First (X) First (Y) First (Z) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
1.000 S11 15 Winter 1 +0%
1.001 S12 60 Winter 1 +0% 1/15 Summer
1.002 S13 240 Winter 1 +0% 1/240 Winter
1.003 S14 240 Winter 1 +0% 1/15 Winter
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.000 S11 -0.818 0.000 0.07 29.1 OK
1.001 s12 0.083 0.000 0.01 5.1 SURCHARGED
1.002 S13 0.016 0.000 0.03 6.8 SURCHARGED
1.003 S14 0.759 0.000 0.02 5.0 SURCHARGED

.000
.000
.800
.000

Water
Level
(m)

49.
48.
47.
47.

889
985
400
155
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Summary of Critical Results by Maximum Level (Rank 1)

for Surface Network 1

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0O Number of Storage Structures 3
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 17.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 30
Climate Change (%) 0
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 S11 15 Winter 30 +0% 49.981
1.001 S12 120 Winter 30 +0% 30/15 Summer 49.165
1.002 S13 240 Winter 30 +0% 30/15 Summer 47.547
1.003 S14 480 Winter 30 +0% 30/15 Summer 47.299
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.000 S11 -0.726 0.000 0.17 71.4 OK
1.001 s12 0.263 0.000 0.01 5.6 FLOOD RISK
1.002 S13 0.163 0.000 0.04 7.5 FLOOD RISK
1.003 S14 0.903 0.000 0.02 5.0 FLOOD RISK
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Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 1

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0O Number of Storage Structures 3
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 17.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 100
Climate Change (%) 30
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 S11 15 Winter 100 +30% 50.080
1.001 S12 240 Winter 100 +30% 100/15 Summer 49.303
1.002 S13 480 Winter 100 +30% 100/15 Summer 47.646
1.003 S14 960 Winter 100 +30% 100/15 Summer 47.394
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.000 S11 -0.627 0.000 0.28 119.8 OK
1.001 s12 0.401 0.000 0.01 5.9 FLOOD RISK
1.002 S13 0.262 0.000 0.04 7.2 FLOOD RISK
1.003 S14 0.998 0.000 0.02 5.0 FLOOD RISK
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Surface Network 1

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 1 Add Flow / Climate Change (%) 0
M5-60 (mm) 17.000 Minimum Backdrop Height (m) 0.200
Ratio R 0.400 Maximum Backdrop Height (m) 1.500
Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) 1.00
Foul Sewage (1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500
Volumetric Runoff Coeff. 0.750
Designed with Level Soffits
Network Design Table for Surface Network 1
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.000 32.290 1.805 17.9 0.250 5.00 0.0 0.600 [] -2 Pipe/Conduit &
1.001 31.362 1.518 20.7 0.149 0.00 0.0 0.600 [] -2 Pipe/Conduit &
1.002 24.611 0.313 78.6 0.141 0.00 0.0 0.600 [] -2 Pipe/Conduit &
1.003 7.701 2.401 3.2 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL = I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 46.04 5.16 49.807 0.250 0.0 0.0 0.0 3.39 457.1 31.2
1.001 45.40 5.32 48.002 0.399 0.0 0.0 0.0 3.15 425.2 49.1
1.002 44 .45 5.58 46.484 0.540 0.0 0.0 0.0 1.61 217.1 65.0
1.003 44.39 5.60 46.171 0.540 0.0 0.0 0.0 7.36 292.6 65.0
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Manhole Schedules for Surface Network 1
MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) |[Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
S11|51.157|1.350|0Open Manhole 120011.000 49.807 -2
S12149.342|1.340|0Open Manhole 1200|1.001 48.002 -211.000 48.002 -2
S13|47.833|1.349|0pen Manhole 120011.002 46.484 -211.001 46.484 -2
S14147.521|1.350|0Open Manhole 1200(1.003 46.171 225(1.002 46.171 -2
S6[46.699(2.929 | Open Manhole 1200 OUTFALL 1.003 43.770 2215
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PIPELINE SCHEDULES for Surface Network 1

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
1.000 [1 -2 S11 51.157 49.807 0.450 Open Manhole 1200
1.001 [] -2 S12 49.342 48.002 0.440 Open Manhole 1200
1.002 [1 -2 S13 47.833 46.484 0.449 Open Manhole 1200
1.003 o 225 S14 47.521 46.171 1.125 Open Manhole 1200
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
1.000 32.290 17.9 s12 49.342 48.002 0.440 Open Manhole 1200
1.001 31.362 20.7 S13 47.833 46.484 0.449 Open Manhole 1200
1.002 24.611 78.6 S14 47.521 46.171 0.450 Open Manhole 1200
1.003 7.701 3.2 S6  46.699 43.770 2.704 Open Manhole 1200

Free Flowing QOutfall Details for Surface Network 1

Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.003 S6 46.699 43.770 0.000 1200 0

Simulation Criteria for Surface Network 1

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m3/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number
Number of Online Controls 3 Number
Number of Offline Controls 0 Number

Synthetic Rainfall

of Storage Structures 3
of Time/Area Diagrams 0
of Real Time Controls 0

Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 1 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 17.000 Storm Duration (mins) 30
Ratio R 0.400
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Online Controls for Surface Network 1

Orifice Manhole: S12, DS/PN: 1.001, Volume (m3): 5.7

Diameter (m) 0.050 Discharge Coefficient 0.600 Invert Level (m) 48.002

Orifice Manhole: S13, DS/PN: 1.002, Volume (m3): 5.6

Diameter (m) 0.075 Discharge Coefficient 0.600 Invert Level (m) 46.484

Hydro-Brake Optimum® Manhole: S14, DS/PN: 1.003, Volume (m3): 4.7

Unit Reference MD-SHE-0103-5000-1200-5000

Design Head (m) 1.200
Design Flow (1/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 103
Invert Level (m) 46.171
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.200 5.0
Flush-Flo™ 0.354 5.0
Kick-Flo® 0.745 4.0
Mean Flow over Head Range - 4.4

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake Optimum® as specified. Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 3.4 1.200 5.0 3.000 7.7 7.000 11.5
0.200 4.7 1.400 5.4 3.500 8.3 7.500 11.8
0.300 5.0 1.600 5.7 4.000 8.8 8.000 12.2
0.400 5.0 1.800 6.0 4.500 9.3 8.500 12.6
0.500 4.9 2.000 6.3 5.000 9.8 9.000 12.9
0.600 4.7 2.200 6.6 5.500 10.2 9.500 13.3
0.800 4.1 2.400 6.9 6.000 10.7
1.000 4.6 2.600 7.2 6.500 11.1
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Storage Structures for Surface Network 1

Porous Car Park Manhole: S12, DS/PN: 1.001

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 34.0
Membrane Percolation (mm/hr) 1000 Length (m) 65.0
Max Percolation (1/s) 613.9 Slope (1:X) 150.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 48.892 Membrane Depth (mm) 0
Porous Car Park Manhole: S13, DS/PN: 1.002
Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 30.0
Membrane Percolation (mm/hr) 1000 Length (m) 52.0
Max Percolation (1/s) 433.3 Slope (1:X) 150.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 47.383 Membrane Depth (mm) 0
Porous Car Park Manhole: S14, DS/PN: 1.003
Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 28.0
Membrane Percolation (mm/hr) 1000 Length (m) 50.0
Max Percolation (1/s) 388.9 Slope (1:X) 150.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 47.071 Membrane Depth (mm) 0
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Land off Bromley Street, Manchester
Flood Risk Assessment and Drainage Management Strategy

APPENDIX J: NOTES OF LIMITATIONS

The data essentially comprised a study of available documented information from various
sources together with discussions with relevant authorities and other interested parties. There
may also be circumstances at the site that are not documented. The information reviewed is
not exhaustive and has been accepted in good faith as providing representative and true
data pertaining to site conditions. If additional information becomes available which might
impact our conclusions, we request the opportunity to review the information, reassess the
potential concerns and modify our opinion if warranted.

It should be noted that any risks identified in this report are perceived risks based on the
available information.

This report was prepared by Betts Hydro Ltd for the sole and exclusive use of the titled client in
response fo parficular instructions. Any other parties using the information contained in this
report do so at their own risk and any duty of care to those parties is excluded.

This document has been prepared for the titled project only and should any third party wish to
use or rely upon the contents of the report, written approval from Betts Hydro Ltd must be
sought.

Betts Hydro Ltd accepts no responsibility or liability for the consequences of this document

being used for the purpose other than that for which it was commissioned and for this
document to any other party other than the person by whom it was commissioned.
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