


 

 

Appendix E - Storm Water Drainage Attenuation Calculations 
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Existing Network Details for Storm

©1982-2019 Innovyze

* - Indicates pipe has been modified outside of System 1

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type

* S1.000 31.607 0.790 40.0 0.000 5.00 0.600 o 225 Pipe/Conduit
* S1.001 25.194 0.252 100.0 0.006 0.00 0.600 o 225 Pipe/Conduit
* S1.002 11.498 0.115 100.0 0.015 0.00 0.600 o 225 Pipe/Conduit
* S1.003 6.329 0.063 100.5 0.009 0.00 0.600 o 225 Pipe/Conduit
* S1.004 40.614 0.406 100.0 0.031 0.00 0.600 o 225 Pipe/Conduit

* S2.000 16.694 0.167 100.0 0.017 5.00 0.600 o 225 Pipe/Conduit
* S2.001 5.097 0.051 99.9 0.008 0.00 0.600 o 225 Pipe/Conduit
* S2.002 13.599 0.136 100.0 0.006 0.00 0.600 o 225 Pipe/Conduit
* S2.003 7.461 0.075 99.5 0.008 0.00 0.600 o 225 Pipe/Conduit

S2.004 15.513 0.155 100.1 0.007 0.00 0.600 o 225 Pipe/Conduit
S2.005 42.382 0.415 102.1 0.063 0.00 0.600 o 225 Pipe/Conduit

S1.005 10.782 0.108 99.8 0.000 0.00 0.600 o 225 Pipe/Conduit

PN US/MH
Name

US/CL
(m)

US/IL
(m)

US
C.Depth
(m)

DS/CL
(m)

DS/IL
(m)

DS
C.Depth
(m)

Ctrl US/MH
(mm)

* S1.000 1 15.700 14.375 1.100 14.700 13.585 0.890 1200
* S1.001 2 14.700 13.585 0.890 14.700 13.333 1.142 1200
* S1.002 3 14.700 13.333 1.142 14.700 13.218 1.257 1200
* S1.003 4 14.700 13.218 1.257 14.700 13.155 1.320 1200
* S1.004 5 14.700 13.155 1.320 15.200 12.749 2.226 1200

* S2.000 7 15.700 14.375 1.100 15.700 14.208 1.267 1200
* S2.001 8 15.700 14.208 1.267 15.700 14.157 1.318 1200
* S2.002 9 15.700 14.157 1.318 15.700 14.021 1.454 1200
* S2.003 10 15.700 14.021 1.454 15.700 13.946 1.529 1200

S2.004 11 15.700 13.946 1.529 15.700 13.791 1.684 1200
S2.005 12 15.700 13.791 1.684 15.200 13.376 1.599 1200

S1.005 6 15.200 12.749 2.226 14.800 12.641 1.934 Hydro-Brake® 1200
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Manhole Schedules for Storm
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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)

S1 15.700 1.325 Open Manhole 1200 S1.000 14.375 225

S2 14.700 1.115 Open Manhole 1200 S1.001 13.585 225 S1.000 13.585 225

S3 14.700 1.367 Open Manhole 1200 S1.002 13.333 225 S1.001 13.333 225

S4 14.700 1.482 Open Manhole 1200 S1.003 13.218 225 S1.002 13.218 225

S5 14.700 1.545 Open Manhole 1200 S1.004 13.155 225 S1.003 13.155 225

S7 15.700 1.325 Open Manhole 1200 S2.000 14.375 225

S8 15.700 1.492 Open Manhole 1200 S2.001 14.208 225 S2.000 14.208 225

S9 15.700 1.543 Open Manhole 1200 S2.002 14.157 225 S2.001 14.157 225

S10 15.700 1.679 Open Manhole 1200 S2.003 14.021 225 S2.002 14.021 225

S11 15.700 1.754 Open Manhole 1200 S2.004 13.946 225 S2.003 13.946 225

S12 15.700 1.909 Open Manhole 1200 S2.005 13.791 225 S2.004 13.791 225

S6 15.200 2.451 Open Manhole 1200 S1.005 12.749 225 S1.004 12.749 225

S2.005 13.376 225 627

S 14.800 2.159 Open Manhole 0 OUTFALL S1.005 12.641 225

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

S1 718322.445 747008.482 718322.445 747008.482 Required

S2 718350.532 747022.978 718350.532 747022.978 Required

S3 718338.981 747045.368 718338.981 747045.368 Required

S4 718329.031 747051.130 718329.031 747051.130 Required

S5 718323.433 747048.178 718323.433 747048.178 Required

S7 718317.872 747001.270 718317.872 747001.270 Required

S8 718302.705 746994.296 718302.705 746994.296 Required
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S9 718297.882 746995.945 718297.882 746995.945 Required

S10 718285.190 746991.062 718285.190 746991.062 Required

S11 718280.874 746997.149 718280.874 746997.149 Required

S12 718277.031 747012.178 718277.031 747012.178 Required

S6 718283.254 747054.102 718283.254 747054.102 Required

S 718274.949 747060.979 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 o 225 S1 15.700 14.375 1.100 Open Manhole 1200
S1.001 o 225 S2 14.700 13.585 0.890 Open Manhole 1200
S1.002 o 225 S3 14.700 13.333 1.142 Open Manhole 1200
S1.003 o 225 S4 14.700 13.218 1.257 Open Manhole 1200
S1.004 o 225 S5 14.700 13.155 1.320 Open Manhole 1200

S2.000 o 225 S7 15.700 14.375 1.100 Open Manhole 1200
S2.001 o 225 S8 15.700 14.208 1.267 Open Manhole 1200
S2.002 o 225 S9 15.700 14.157 1.318 Open Manhole 1200
S2.003 o 225 S10 15.700 14.021 1.454 Open Manhole 1200
S2.004 o 225 S11 15.700 13.946 1.529 Open Manhole 1200
S2.005 o 225 S12 15.700 13.791 1.684 Open Manhole 1200

S1.005 o 225 S6 15.200 12.749 2.226 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 31.607 40.0 S2 14.700 13.585 0.890 Open Manhole 1200
S1.001 25.194 100.0 S3 14.700 13.333 1.142 Open Manhole 1200
S1.002 11.498 100.0 S4 14.700 13.218 1.257 Open Manhole 1200
S1.003 6.329 100.5 S5 14.700 13.155 1.320 Open Manhole 1200
S1.004 40.614 100.0 S6 15.200 12.749 2.226 Open Manhole 1200

S2.000 16.694 100.0 S8 15.700 14.208 1.267 Open Manhole 1200
S2.001 5.097 99.9 S9 15.700 14.157 1.318 Open Manhole 1200
S2.002 13.599 100.0 S10 15.700 14.021 1.454 Open Manhole 1200
S2.003 7.461 99.5 S11 15.700 13.946 1.529 Open Manhole 1200
S2.004 15.513 100.1 S12 15.700 13.791 1.684 Open Manhole 1200
S2.005 42.382 102.1 S6 15.200 13.376 1.599 Open Manhole 1200

S1.005 10.782 99.8 S 14.800 12.641 1.934 Open Manhole 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 20.000
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 2
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
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Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 100 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 16.200 Storm Duration (mins) 30

Ratio R 0.300
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Hydro-Brake® Optimum Manhole: S6, DS/PN: S1.005, Volume (m³): 6.0

Unit Reference MD-SHE-0057-2000-2000-2000
Design Head (m) 2.000

Design Flow (l/s) 2.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 57

Invert Level (m) 12.749
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 2.000 2.0
Flush-Flo™ 0.247 1.3
Kick-Flo® 0.506 1.1

Mean Flow over Head Range - 1.5

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 (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 1.2 1.200 1.6 3.000 2.4 7.000 3.6
0.200 1.3 1.400 1.7 3.500 2.6 7.500 3.7
0.300 1.3 1.600 1.8 4.000 2.7 8.000 3.8
0.400 1.3 1.800 1.9 4.500 2.9 8.500 3.9
0.500 1.1 2.000 2.0 5.000 3.0 9.000 4.0
0.600 1.2 2.200 2.1 5.500 3.2 9.500 4.1
0.800 1.3 2.400 2.2 6.000 3.3
1.000 1.5 2.600 2.3 6.500 3.4
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Tank or Pond Manhole: S3, DS/PN: S1.002

Invert Level (m) 13.333

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 55.0 1.000 55.0

Tank or Pond Manhole: S12, DS/PN: S2.005

Invert Level (m) 13.791

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 30.0 1.000 30.0
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 20.000

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 Storage Structures 2
Number of Online Controls 1 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 0.300

Region Scotland and Ireland Cv (Summer) 0.750
M5-60 (mm) 16.200 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 100.0
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 (%) 20

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S1.000 S1 60 Winter 100 +20% 14.375
S1.001 S2 360 Winter 100 +20% 100/30 Summer 14.271
S1.002 S3 360 Winter 100 +20% 100/15 Summer 14.271
S1.003 S4 360 Winter 100 +20% 100/15 Summer 14.272
S1.004 S5 360 Winter 100 +20% 100/15 Summer 14.272
S2.000 S7 15 Winter 100 +20% 14.438
S2.001 S8 15 Winter 100 +20% 14.304
S2.002 S9 360 Winter 100 +20% 14.275
S2.003 S10 360 Winter 100 +20% 100/240 Winter 14.274
S2.004 S11 360 Winter 100 +20% 100/120 Winter 14.274
S2.005 S12 360 Winter 100 +20% 100/15 Summer 14.273
S1.005 S6 360 Winter 100 +20% 100/15 Summer 14.270

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 -0.225 0.000 0.00 0.0 OK
S1.001 S2 0.461 0.000 0.01 0.3 SURCHARGED
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S1.002 S3 0.713 0.000 0.04 1.7 SURCHARGED
S1.003 S4 0.829 0.000 0.05 1.8 SURCHARGED
S1.004 S5 0.892 0.000 0.03 1.3 SURCHARGED
S2.000 S7 -0.162 0.000 0.17 8.0 OK
S2.001 S8 -0.129 0.000 0.37 11.9 OK
S2.002 S9 -0.107 0.000 0.05 2.4 OK
S2.003 S10 0.028 0.000 0.08 3.0 SURCHARGED
S2.004 S11 0.103 0.000 0.08 3.5 SURCHARGED
S2.005 S12 0.257 0.000 0.15 7.3 SURCHARGED
S1.005 S6 1.296 0.000 0.04 1.8 SURCHARGED

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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