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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Area C
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 1 PIMP (%) 100

M5-60 (mm) 19.000 Add Flow / Climate Change (%) 0
Ratio R 0.294 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Area C

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 2.576 0.018 143.1 0.178 5.00 0.0 0.600 o 225 Pipe/Conduit
1.001 48.753 0.332 146.8 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

2.000 2.294 0.070 32.8 0.025 5.00 0.0 0.600 o 150 Pipe/Conduit

1.002 9.695 0.060 161.6 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
1.003 24.597 0.160 153.7 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

3.000 13.874 0.290 47.8 0.043 5.00 0.0 0.600 o 225 Pipe/Conduit

1.004 16.105 0.107 150.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
1.005 8.417 0.056 150.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 44.42 5.04 132.900 0.178 0.0 0.0 0.0 1.09 43.4 21.4
1.001 41.99 5.79 132.882 0.178 0.0 0.0 0.0 1.08 42.8 21.4

2.000 44.48 5.02 132.620 0.025 0.0 0.0 0.0 1.76 31.2 3.0

1.002 41.52 5.95 132.550 0.203 0.0 0.0 0.0 1.03 40.8 22.8
1.003 40.42 6.34 132.490 0.203 0.0 0.0 0.0 1.05 41.8 22.8

3.000 44.14 5.12 132.620 0.043 0.0 0.0 0.0 1.90 75.4 5.1

1.004 39.74 6.59 132.330 0.246 0.0 0.0 0.0 1.07 42.4 26.5
1.005 39.40 6.72 132.223 0.246 0.0 0.0 0.0 1.07 42.4 26.5
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Manhole Schedules for Area C
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

CSW22 134.470 1.570 Open Manhole 1200 1.000 132.900 225
CBEND 134.470 1.588 Junction 1.001 132.882 225 1.000 132.882 225
CSW13 134.350 1.730 Open Manhole 1200 2.000 132.620 150
CSW12 134.320 1.770 Open Manhole 1200 1.002 132.550 225 1.001 132.550 225

2.000 132.550 150
CSW11 134.330 1.840 Open Manhole 1200 1.003 132.490 225 1.002 132.490 225
CSW15 134.440 1.820 Open Manhole 1200 3.000 132.620 225
CSW26 134.910 2.580 Open Manhole 1200 1.004 132.330 225 1.003 132.330 225

3.000 132.330 225
CRW TANK 135.180 2.957 Open Manhole 1200 1.005 132.223 225 1.004 132.223 225
COVERFLOW 135.111 2.944 Open Manhole 0 OUTFALL 1.005 132.167 225
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Area Summary for Area C
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000  -  - 100 0.178 0.178 0.178
1.001  -  - 100 0.000 0.000 0.000
2.000  -  - 100 0.025 0.025 0.025
1.002  -  - 100 0.000 0.000 0.000
1.003  -  - 100 0.000 0.000 0.000
3.000  -  - 100 0.043 0.043 0.043
1.004  -  - 100 0.000 0.000 0.000
1.005  -  - 100 0.000 0.000 0.000

Total Total Total
0.246 0.246 0.246

Simulation Criteria for Area C

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 (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 0
Number of Online Controls 0 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) 19.000 Storm Duration (mins) 30

Ratio R 0.294
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Surcharged Outfall Details for Area C
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Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.005 COVERFLOW 135.111 132.167 131.340 0 0

Datum (m) 0.000 Offset (mins) 0

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

60 131.083 300 131.083 540 131.083 780 131.083 1020 131.083 1260 131.083
120 131.083 360 131.083 600 131.083 840 131.083 1080 131.083 1320 131.083
180 131.083 420 131.083 660 131.083 900 131.083 1140 131.083 1380 131.083
240 131.083 480 131.083 720 131.083 960 131.083 1200 131.083 1440 131.083
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Summary of Critical Results by Maximum Outflow (Rank 1) for Area C
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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 (l/s) 0.000

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

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.294

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
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

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 CSW22 15 Winter 1 +0% 133.050
1.001 CBEND 15 Winter 1 +0% 132.995
2.000 CSW13 15 Winter 1 +0% 132.691
1.002 CSW12 15 Winter 1 +0% 132.688
1.003 CSW11 15 Winter 1 +0% 132.616
3.000 CSW15 15 Winter 1 +0% 132.662
1.004 CSW26 15 Winter 1 +0% 132.473
1.005 CRW TANK 15 Winter 1 +0% 132.378

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 CSW22 -0.075 0.000 0.75 20.9 OK
1.001 CBEND -0.112 0.000 0.48 20.6 OK*
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Summary of Critical Results by Maximum Outflow (Rank 1) for Area C
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2.000 CSW13 -0.079 0.000 0.16 2.7 OK
1.002 CSW12 -0.087 0.000 0.69 23.2 OK
1.003 CSW11 -0.099 0.000 0.60 23.0 OK
3.000 CSW15 -0.183 0.000 0.08 5.1 OK
1.004 CSW26 -0.082 0.000 0.72 27.0 OK
1.005 CRW TANK -0.070 0.000 0.81 27.2 OK

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded
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Surcharged Outfall Details for Area C
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Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.005 COVERFLOW 135.111 132.167 131.340 0 0

Datum (m) 0.000 Offset (mins) 0

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

60 134.191 300 134.191 540 134.191 780 134.191 1020 134.191 1260 134.191
120 134.191 360 134.191 600 134.191 840 134.191 1080 134.191 1320 134.191
180 134.191 420 134.191 660 134.191 900 134.191 1140 134.191 1380 134.191
240 134.191 480 134.191 720 134.191 960 134.191 1200 134.191 1440 134.191
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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 (l/s) 0.000

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

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.294

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
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

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 CSW22 15 Winter 30 +0% 30/15 Summer
1.001 CBEND 15 Winter 30 +0%
2.000 CSW13 960 Summer 30 +0% 30/15 Summer
1.002 CSW12 1440 Summer 30 +0% 30/15 Summer 30/240 Summer
1.003 CSW11 1440 Summer 30 +0% 30/15 Summer
3.000 CSW15 1440 Winter 30 +0% 30/120 Summer
1.004 CSW26 960 Summer 30 +0% 30/15 Summer
1.005 CRW TANK 1440 Summer 30 +0% 30/15 Summer

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 CSW22 133.400 0.275 0.000 1.66 46.1 SURCHARGED
1.001 CBEND 133.107 0.000 0.000 1.04 44.4 SURCHARGED*
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2.000 CSW13 134.244 1.474 0.000 0.86 14.2 FLOOD RISK
1.002 CSW12 134.230 1.455 0.000 1.42 47.9 FLOOD RISK 1
1.003 CSW11 134.223 1.508 0.000 1.28 49.2 FLOOD RISK
3.000 CSW15 134.207 1.362 0.000 0.42 27.7 FLOOD RISK
1.004 CSW26 134.217 1.662 0.000 1.84 69.2 SURCHARGED
1.005 CRW TANK 134.199 1.751 0.000 2.23 74.6 SURCHARGED

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded
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Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.005 COVERFLOW 135.111 132.167 131.340 0 0

Datum (m) 0.000 Offset (mins) 0

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

60 134.447 300 134.447 540 134.447 780 134.447 1020 134.447 1260 134.447
120 134.447 360 134.447 600 134.447 840 134.447 1080 134.447 1320 134.447
180 134.447 420 134.447 660 134.447 900 134.447 1140 134.447 1380 134.447
240 134.447 480 134.447 720 134.447 960 134.447 1200 134.447 1440 134.447
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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 (l/s) 0.000

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

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.294

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
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 (%) 0

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 CSW22 15 Winter 100 +0% 100/15 Summer
1.001 CBEND 15 Winter 100 +0%
2.000 CSW13 1440 Winter 100 +0% 100/15 Summer 100/240 Summer
1.002 CSW12 1440 Winter 100 +0% 100/15 Summer 100/120 Summer
1.003 CSW11 1440 Winter 100 +0% 100/15 Summer 100/120 Summer
3.000 CSW15 1440 Winter 100 +0% 100/15 Winter
1.004 CSW26 1440 Winter 100 +0% 100/15 Summer
1.005 CRW TANK 1440 Winter 100 +0% 100/15 Summer

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 CSW22 133.855 0.730 0.000 1.97 54.5 SURCHARGED
1.001 CBEND 133.107 0.000 0.000 1.19 51.1 SURCHARGED*
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2.000 CSW13 134.391 1.621 40.975 3.54 58.7 FLOOD 10
1.002 CSW12 134.391 1.616 71.465 2.11 71.5 FLOOD 12
1.003 CSW11 134.391 1.676 61.477 2.24 86.3 FLOOD 12
3.000 CSW15 134.392 1.547 0.000 0.39 25.7 FLOOD RISK
1.004 CSW26 134.392 1.837 0.000 2.34 87.9 SURCHARGED
1.005 CRW TANK 134.392 1.944 0.000 2.68 89.5 SURCHARGED

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded
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