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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Catchment 1

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - Scotland and Ireland
Return Period (years) 100 PIMP (%) 100

M5-60 (mm) 16.000 Add Flow / Climate Change (%) 20
Ratio R 0.276 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. 1.000 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Catchment 1

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.492 4-8 0.309

Total Area Contributing (ha) = 0.801

Total Pipe Volume (m³) = 25.312
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000 User  - 60 0.012 0.007 0.007
User  - 60 0.017 0.010 0.017
User  - 71 0.052 0.037 0.054
User  - 70 0.050 0.035 0.089
User  - 40 0.004 0.001 0.091
User  - 40 0.002 0.001 0.091

1.001 User  - 60 0.016 0.010 0.010
User  - 71 0.036 0.026 0.035
User  - 71 0.039 0.028 0.063
User  - 70 0.034 0.024 0.087
User  - 70 0.027 0.019 0.107
User  - 40 0.011 0.004 0.111
User  - 40 0.005 0.002 0.113

1.002 User  - 60 0.013 0.008 0.008
User  - 70 0.019 0.014 0.022
User  - 40 0.006 0.003 0.024
User  - 40 0.022 0.009 0.033
User  - 40 0.012 0.005 0.038

1.003 User  - 71 0.030 0.021 0.021
User  - 70 0.014 0.010 0.031

1.004 User  - 60 0.013 0.008 0.008
User  - 60 0.011 0.006 0.014
User  - 70 0.020 0.014 0.028
User  - 40 0.002 0.001 0.029

2.000 User  - 60 0.013 0.008 0.008
User  - 60 0.006 0.004 0.012
User  - 60 0.016 0.010 0.022
User  - 60 0.006 0.004 0.025
User  - 71 0.048 0.034 0.059
User  - 71 0.053 0.038 0.097
User  - 70 0.025 0.017 0.114
User  - 40 0.002 0.001 0.115
User  - 40 0.001 0.000 0.115

2.001 User  - 60 0.014 0.008 0.008
User  - 60 0.011 0.007 0.015
User  - 71 0.032 0.023 0.038
User  - 70 0.024 0.017 0.055
User  - 40 0.002 0.001 0.056
User  - 40 0.028 0.011 0.067
User  - 40 0.003 0.001 0.068
User  - 95 0.014 0.013 0.081

2.002 User  - 71 0.025 0.018 0.018
User  - 70 0.014 0.009 0.027
User  - 40 0.008 0.003 0.031
User  - 40 0.029 0.012 0.042

2.003 User  - 71 0.027 0.019 0.019
User  - 40 0.011 0.004 0.024
User  - 40 0.033 0.013 0.037

2.004 User  - 71 0.023 0.016 0.016
User  - 40 0.019 0.008 0.024

2.005 User  - 70 0.038 0.027 0.027
3.000 User  - 60 0.022 0.013 0.013

User  - 71 0.046 0.032 0.046
User  - 70 0.069 0.048 0.094
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User  - 95 0.002 0.002 0.096
3.001 User  - 70 0.004 0.003 0.003

User  - 40 0.002 0.001 0.004
4.000  -  - 100 0.000 0.000 0.000
4.001 User  - 40 0.011 0.004 0.004
1.005 User  - 40 0.171 0.068 0.068
1.006  -  - 100 0.000 0.000 0.000

Total Total Total
1.322 0.801 0.801

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

Free Flowing Outfall Details for Catchment 1

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.006 103.550 101.387 101.650 225 0

Simulation Criteria for Catchment 1

Volumetric Runoff Coeff 1.000 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 Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Winter
Return Period (years) 100 Cv (Summer) 1.000

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 16.000 Storm Duration (mins) 30

Ratio R 0.276
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Hydro-Brake® Optimum Manhole: 7, DS/PN: 1.006, Volume (m³): 5.4

Unit Reference MD-SHE-0142-9400-1000-9400
Design Head (m) 1.000

Design Flow (l/s) 9.4
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 142

Invert Level (m) 101.600
Minimum Outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 9.4 Kick-Flo® 0.672 7.8
Flush-Flo™ 0.302 9.4 Mean Flow over Head Range - 8.1

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) Depth (m) Flow (l/s)

0.100 5.1 0.800 8.5 2.000 13.0 4.000 18.1 7.000 23.7
0.200 9.1 1.000 9.4 2.200 13.6 4.500 19.2 7.500 24.5
0.300 9.4 1.200 10.2 2.400 14.2 5.000 20.2 8.000 25.3
0.400 9.3 1.400 11.0 2.600 14.8 5.500 21.1 8.500 26.1
0.500 9.0 1.600 11.7 3.000 15.8 6.000 22.0 9.000 26.8
0.600 8.6 1.800 12.4 3.500 17.0 6.500 22.9 9.500 27.5
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Cellular Storage Manhole: 7, DS/PN: 1.006

Invert Level (m) 101.650 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 500.0 0.0 1.500 500.0 0.0 1.501 0.0 0.0
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

1.000 1 15 minute 2 year Summer I+20% 107.690 106.269 -0.146 0.000 0.27 0.084
1.001 2 15 minute 2 year Summer I+20% 107.350 105.941 -0.104 0.000 0.55 0.195
1.002 3 15 minute 2 year Summer I+20% 107.000 105.321 -0.074 0.000 0.78 0.294
1.003 4 15 minute 2 year Summer I+20% 106.430 105.030 -0.115 0.000 0.48 0.177
1.004 5 15 minute 2 year Summer I+20% 105.250 103.629 -0.171 0.000 0.39 0.141
2.000 6 15 minute 2 year Summer I+20% 107.180 105.759 -0.146 0.000 0.27 0.083
2.001 7 15 minute 2 year Summer I+20% 106.220 104.798 -0.222 0.000 0.15 0.105
2.002 8 15 minute 2 year Summer I+20% 104.500 102.991 -0.149 0.000 0.50 0.215
2.003 9 15 minute 2 year Summer I+20% 104.000 102.761 -0.224 0.000 0.34 0.573
2.004 10 15 minute 2 year Summer I+20% 104.500 102.660 -0.205 0.000 0.42 0.454
2.005 11 15 minute 2 year Summer I+20% 104.220 102.460 -0.205 0.000 0.42 0.596
3.000 12 15 minute 2 year Summer I+20% 105.460 104.023 -0.162 0.000 0.17 0.065
3.001 13 15 minute 2 year Summer I+20% 104.350 102.579 -0.126 0.000 0.40 0.117
4.000 14 15 minute 2 year Summer I+20% 103.400 102.400 -0.225 0.000 0.00 0.000
4.001 15 15 minute 2 year Summer I+20% 104.000 102.325 -0.100 0.000 0.03 0.189
1.005 6 15 minute 2 year Summer I+20% 104.500 102.324 0.049 0.000 1.37 1.281
1.006 7 360 minute 2 year Summer I+20% 104.500 101.926 0.151 0.000 0.18 131.519

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

1.000 1 1.3 16.5 OK
1.001 2 1.6 35.2 OK
1.002 3 1.5 41.6 OK
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1.003 4 2.4 46.7 OK
1.004 5 1.8 51.4 OK
2.000 6 1.7 20.8 OK
2.001 7 2.4 34.0 OK
2.002 8 1.2 41.0 OK
2.003 9 1.1 46.8 OK
2.004 10 1.0 50.1 OK
2.005 11 1.1 54.2 OK
3.000 12 1.9 17.3 OK
3.001 13 1.1 17.9 OK
4.000 14 0.0 0.0 OK
4.001 15 0.5 1.4 OK
1.005 6 1.2 132.9 SURCHARGED
1.006 7 1.1 9.4 SURCHARGED

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status



Roger Mullarkey & Associates Page 8
Duncreevan Glenamuck North - Site A
Kilcock Stage 3 - Catchment A
Co. Kildare,  Ireland Post SWA
Date 03/12/2025 17:41 Designed by Roger
File Glenamuck Nth A Stage 3 Post SW... Checked by
Innovyze Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Catchment 1

©1982-2020 Innovyze

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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

1.000 1 15 minute 30 year Summer I+20% 107.690 106.422 0.007 0.000 0.52 0.257
1.001 2 15 minute 30 year Summer I+20% 107.350 106.342 0.297 0.000 1.01 1.386
1.002 3 15 minute 30 year Summer I+20% 107.000 105.653 0.258 0.000 1.43 1.398
1.003 4 15 minute 30 year Summer I+20% 106.430 105.087 -0.058 0.000 0.90 0.353
1.004 5 15 minute 30 year Summer I+20% 105.250 103.694 -0.106 0.000 0.74 0.214
2.000 6 30 minute 30 year Summer I+20% 107.180 105.792 -0.113 0.000 0.49 0.121
2.001 7 15 minute 30 year Summer I+20% 106.220 104.835 -0.185 0.000 0.31 0.168
2.002 8 15 minute 30 year Summer I+20% 104.500 103.158 0.018 0.000 1.03 0.584
2.003 9 15 minute 30 year Summer I+20% 104.000 102.848 -0.137 0.000 0.72 1.262
2.004 10 15 minute 30 year Summer I+20% 104.500 102.799 -0.066 0.000 0.86 1.023
2.005 11 15 minute 30 year Summer I+20% 104.220 102.689 0.024 0.000 0.84 3.169
3.000 12 30 minute 30 year Summer I+20% 105.460 104.047 -0.138 0.000 0.32 0.093
3.001 13 15 minute 30 year Summer I+20% 104.350 102.714 0.009 0.000 0.71 0.355
4.000 14 15 minute 30 year Summer I+20% 103.400 102.612 -0.013 0.000 0.04 0.234
4.001 15 15 minute 30 year Summer I+20% 104.000 102.622 0.197 0.000 0.26 1.137
1.005 6 15 minute 30 year Summer I+20% 104.500 102.622 0.347 0.000 2.56 3.801
1.006 7 480 minute 30 year Summer I+20% 104.500 102.228 0.453 0.000 0.18 276.447

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

1.000 1 1.5 32.0 SURCHARGED
1.001 2 1.8 64.6 SURCHARGED
1.002 3 1.9 76.4 SURCHARGED
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1.003 4 2.8 87.0 OK
1.004 5 2.0 97.3 OK
2.000 6 2.0 37.8 OK
2.001 7 2.9 70.3 OK
2.002 8 1.3 85.3 SURCHARGED
2.003 9 1.3 98.8 OK
2.004 10 1.2 104.0 OK
2.005 11 1.2 108.1 SURCHARGED
3.000 12 2.2 31.7 OK
3.001 13 1.2 31.8 SURCHARGED
4.000 14 0.3 1.5 OK
4.001 15 0.5 10.7 SURCHARGED
1.005 6 2.3 249.0 SURCHARGED
1.006 7 1.1 9.4 SURCHARGED

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

1.000 1 15 minute 100 year Summer I+20% 107.690 106.975 0.560 0.000 0.67 0.882
1.001 2 15 minute 100 year Summer I+20% 107.350 106.863 0.818 0.000 1.20 2.005
1.002 3 15 minute 100 year Summer I+20% 107.000 105.885 0.490 0.000 1.67 2.174
1.003 4 15 minute 100 year Summer I+20% 106.430 105.191 0.046 0.000 1.02 0.726
1.004 5 15 minute 100 year Summer I+20% 105.250 103.713 -0.087 0.000 0.84 0.236
2.000 6 30 minute 100 year Summer I+20% 107.180 105.812 -0.093 0.000 0.63 0.143
2.001 7 15 minute 100 year Summer I+20% 106.220 104.853 -0.167 0.000 0.40 0.207
2.002 8 15 minute 100 year Summer I+20% 104.500 103.475 0.335 0.000 1.28 1.389
2.003 9 15 minute 100 year Summer I+20% 104.000 103.149 0.164 0.000 0.81 3.152
2.004 10 15 minute 100 year Summer I+20% 104.500 103.065 0.200 0.000 0.99 1.675
2.005 11 15 minute 100 year Summer I+20% 104.220 102.914 0.249 0.000 0.99 4.332
3.000 12 30 minute 100 year Summer I+20% 105.460 104.061 -0.124 0.000 0.41 0.109
3.001 13 15 minute 100 year Summer I+20% 104.350 102.961 0.256 0.000 0.92 0.863
4.000 14 15 minute 100 year Summer I+20% 103.400 102.803 0.178 0.000 0.04 0.450
4.001 15 15 minute 100 year Summer I+20% 104.000 102.807 0.382 0.000 0.29 1.349
1.005 6 15 minute 100 year Summer I+20% 104.500 102.809 0.534 0.000 3.07 4.178
1.006 7 360 minute 100 year Winter I+20% 104.500 102.441 0.666 0.000 0.18 378.314

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

1.000 1 1.5 41.4 SURCHARGED
1.001 2 1.9 76.5 SURCHARGED
1.002 3 2.2 89.2 SURCHARGED
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1.003 4 2.8 99.2 SURCHARGED
1.004 5 2.1 111.3 OK
2.000 6 2.1 49.4 OK
2.001 7 3.1 91.1 OK
2.002 8 1.5 105.3 SURCHARGED
2.003 9 1.4 111.2 SURCHARGED
2.004 10 1.2 118.8 SURCHARGED
2.005 11 1.2 126.9 SURCHARGED
3.000 12 2.4 41.3 OK
3.001 13 1.2 41.4 SURCHARGED
4.000 14 0.3 1.9 SURCHARGED
4.001 15 0.5 11.8 SURCHARGED
1.005 6 2.7 298.5 SURCHARGED
1.006 7 1.1 9.4 SURCHARGED

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - Scotland and Ireland
Return Period (years) 100 PIMP (%) 100

M5-60 (mm) 16.000 Add Flow / Climate Change (%) 20
Ratio R 0.276 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. 1.000 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Catchment 2

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.606 4-8 0.237

Total Area Contributing (ha) = 0.843

Total Pipe Volume (m³) = 19.764
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000 User  - 60 0.025 0.015 0.015
User  - 71 0.037 0.026 0.041
User  - 70 0.049 0.034 0.075
User  - 60 0.007 0.004 0.079
User  - 60 0.013 0.008 0.088
User  - 40 0.001 0.000 0.088
User  - 40 0.010 0.004 0.092
User  - 40 0.017 0.007 0.099
User  - 83 0.005 0.004 0.103
User  - 83 0.009 0.008 0.111
User  - 83 0.022 0.018 0.129
User  - 40 0.022 0.009 0.138
User  - 70 0.035 0.025 0.162

2.000 User  - 60 0.010 0.006 0.006
User  - 60 0.002 0.001 0.008
User  - 70 0.005 0.004 0.011
User  - 40 0.007 0.003 0.014
User  - 70 0.009 0.006 0.020
User  - 40 0.003 0.001 0.022
User  - 70 0.003 0.002 0.023
User  - 70 0.005 0.004 0.027
User  - 40 0.005 0.002 0.029
User  - 40 0.015 0.006 0.035
User  - 40 0.016 0.006 0.041
User  - 70 0.005 0.003 0.045

2.001 User  - 60 0.008 0.005 0.005
User  - 70 0.037 0.026 0.031
User  - 95 0.101 0.096 0.127
User  - 70 0.004 0.003 0.130

1.001 User  - 60 0.037 0.022 0.022
User  - 71 0.025 0.018 0.040
User  - 70 0.035 0.025 0.065
User  - 40 0.049 0.020 0.084
User  - 70 0.007 0.005 0.089
User  - 40 0.008 0.003 0.092
User  - 40 0.009 0.004 0.096
User  - 70 0.005 0.004 0.100

3.000 User  - 60 0.008 0.005 0.005
User  - 60 0.010 0.006 0.011
User  - 95 0.009 0.008 0.019
User  - 83 0.012 0.010 0.029
User  - 95 0.001 0.001 0.030
User  - 40 0.003 0.001 0.032
User  - 70 0.001 0.001 0.033
User  - 83 0.010 0.008 0.041
User  - 71 0.005 0.003 0.044

3.001 User  - 60 0.013 0.008 0.008
User  - 60 0.025 0.015 0.022
User  - 71 0.063 0.045 0.067
User  - 70 0.026 0.018 0.085
User  - 40 0.003 0.001 0.086
User  - 40 0.010 0.004 0.090
User  - 70 0.003 0.002 0.092
User  - 40 0.002 0.001 0.093
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User  - 40 0.002 0.001 0.094
User  - 40 0.027 0.011 0.105
User  - 40 0.005 0.002 0.107
User  - 71 0.021 0.015 0.122
User  - 40 0.006 0.002 0.124
User  - 83 0.011 0.009 0.133
User  - 83 0.011 0.009 0.142

1.002 User  - 60 0.022 0.013 0.013
User  - 70 0.023 0.016 0.030
User  - 70 0.008 0.006 0.035
User  - 70 0.022 0.015 0.051
User  - 40 0.006 0.002 0.053
User  - 40 0.005 0.002 0.055
User  - 83 0.010 0.008 0.063
User  - 71 0.004 0.003 0.066

1.003 User  - 40 0.016 0.006 0.006
User  - 40 0.037 0.015 0.021
User  - 95 0.044 0.041 0.062
User  - 37 0.001 0.000 0.063
User  - 71 0.043 0.030 0.093
User  - 70 0.008 0.006 0.099
User  - 70 0.001 0.001 0.100
User  - 40 0.002 0.001 0.101
User  - 100 0.010 0.010 0.110
User  - 95 0.001 0.001 0.111
User  - 71 0.003 0.002 0.113

1.004 User  - 95 0.010 0.010 0.010
User  - 70 0.005 0.004 0.013
User  - 40 0.010 0.004 0.017
User  - 40 0.026 0.010 0.028
User  - 40 0.002 0.001 0.029
User  - 40 0.002 0.001 0.029
User  - 40 0.003 0.001 0.030
User  - 95 0.011 0.010 0.040

Total Total Total
1.284 0.843 0.843

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

Free Flowing Outfall Details for Catchment 2

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S1.004 S 100.750 97.740 97.000 225 0
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Volumetric Runoff Coeff 1.000 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 Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Winter
Return Period (years) 100 Cv (Summer) 1.000

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 16.000 Storm Duration (mins) 30

Ratio R 0.276
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Hydro-Brake® Optimum Manhole: S5, DS/PN: S1.004, Volume (m³): 8.8

Unit Reference MD-SHE-0144-9700-1000-9700
Design Head (m) 1.000

Design Flow (l/s) 9.7
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 144

Invert Level (m) 97.800
Minimum Outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 9.7 Kick-Flo® 0.675 8.1
Flush-Flo™ 0.305 9.7 Mean Flow over Head Range - 8.3

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) Depth (m) Flow (l/s)

0.100 5.2 0.800 8.7 2.000 13.5 4.000 18.7 7.000 24.5
0.200 9.4 1.000 9.7 2.200 14.1 4.500 19.8 7.500 25.3
0.300 9.7 1.200 10.6 2.400 14.7 5.000 20.8 8.000 26.1
0.400 9.6 1.400 11.4 2.600 15.2 5.500 21.8 8.500 26.9
0.500 9.3 1.600 12.1 3.000 16.3 6.000 22.7 9.000 27.6
0.600 8.9 1.800 12.8 3.500 17.6 6.500 23.6 9.500 28.4
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Cellular Storage Manhole: S5, DS/PN: S1.004

Invert Level (m) 98.200 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 450.0 0.0 1.500 450.0 0.0 1.501 0.0 0.0
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S1.000 S1 15 minute 2 year Summer I+20% 104.770 103.350 -0.145 0.000 0.28 0.085
S2.000 S2 15 minute 2 year Summer I+20% 104.330 102.406 -0.179 0.000 0.09 0.047
S2.001 S3 15 minute 2 year Summer I+20% 102.870 101.464 -0.206 0.000 0.21 0.510
S1.001 S2 15 minute 2 year Summer I+20% 102.650 101.277 -0.248 0.000 0.25 0.458
S3.000 S5 15 minute 2 year Summer I+20% 102.800 101.512 -0.163 0.000 0.17 0.065
S3.001 S5 15 minute 2 year Summer I+20% 102.730 101.366 -0.129 0.000 0.37 0.166
S1.002 S3 15 minute 2 year Summer I+20% 101.010 99.600 -0.185 0.000 0.50 0.304
S1.003 S4 15 minute 2 year Summer I+20% 100.750 98.650 -0.150 0.000 0.78 0.423
S1.004 S5 360 minute 2 year Summer I+20% 100.750 98.465 0.440 0.000 0.28 115.837

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S1.000 S1 2.3 29.3 OK
S2.000 S2 1.4 8.1 OK
S2.001 S3 1.6 29.9 OK
S1.001 S2 2.3 75.4 OK
S3.000 S5 0.9 8.0 OK
S3.001 S5 2.0 31.6 OK
S1.002 S3 2.1 118.2 OK
S1.003 S4 1.2 136.7 OK
S1.004 S5 1.0 9.6 SURCHARGED
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S1.000 S1 30 minute 30 year Summer I+20% 104.770 103.384 -0.111 0.000 0.50 0.123
S2.000 S2 30 minute 30 year Summer I+20% 104.330 102.423 -0.162 0.000 0.17 0.066
S2.001 S3 15 minute 30 year Summer I+20% 102.870 101.517 -0.153 0.000 0.48 0.641
S1.001 S2 15 minute 30 year Summer I+20% 102.650 101.345 -0.180 0.000 0.52 0.686
S3.000 S5 30 minute 30 year Summer I+20% 102.800 101.536 -0.139 0.000 0.31 0.092
S3.001 S5 15 minute 30 year Summer I+20% 102.730 101.432 -0.063 0.000 0.84 0.395
S1.002 S3 15 minute 30 year Summer I+20% 101.010 99.850 0.065 0.000 1.09 1.458
S1.003 S4 15 minute 30 year Summer I+20% 100.750 99.013 0.213 0.000 1.68 0.942
S1.004 S5 240 minute 30 year Winter I+20% 100.750 98.799 0.774 0.000 0.28 262.079

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S1.000 S1 2.7 53.3 OK
S2.000 S2 1.6 14.7 OK
S2.001 S3 2.0 68.1 OK
S1.001 S2 2.8 159.2 OK
S3.000 S5 1.0 14.6 OK
S3.001 S5 2.4 71.8 OK
S1.002 S3 2.4 256.1 SURCHARGED
S1.003 S4 1.9 296.2 SURCHARGED
S1.004 S5 1.0 9.7 SURCHARGED
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100

Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S1.000 S1 30 minute 100 year Summer I+20% 104.770 103.405 -0.090 0.000 0.66 0.147
S2.000 S2 30 minute 100 year Summer I+20% 104.330 102.433 -0.152 0.000 0.23 0.076
S2.001 S3 15 minute 100 year Summer I+20% 102.870 101.543 -0.127 0.000 0.63 0.703
S1.001 S2 15 minute 100 year Summer I+20% 102.650 101.380 -0.145 0.000 0.68 0.810
S3.000 S5 15 minute 100 year Summer I+20% 102.800 101.726 0.051 0.000 0.51 0.307
S3.001 S5 15 minute 100 year Summer I+20% 102.730 101.691 0.196 0.000 0.96 1.145
S1.002 S3 15 minute 100 year Summer I+20% 101.010 100.083 0.298 0.000 1.36 3.038
S1.003 S4 15 minute 100 year Summer I+20% 100.750 99.208 0.408 0.000 2.10 1.272
S1.004 S5 360 minute 100 year Winter I+20% 100.750 99.034 1.009 0.000 0.31 362.623

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S1.000 S1 2.8 69.6 OK
S2.000 S2 1.8 19.2 OK
S2.001 S3 2.1 88.2 OK
S1.001 S2 3.0 206.2 OK
S3.000 S5 1.0 23.7 SURCHARGED
S3.001 S5 2.4 81.6 SURCHARGED
S1.002 S3 2.9 319.0 SURCHARGED
S1.003 S4 2.3 369.5 SURCHARGED
S1.004 S5 1.0 10.7 SURCHARGED
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Design Criteria for Catchment 1
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - Scotland and Ireland
Return Period (years) 100 PIMP (%) 100

M5-60 (mm) 16.000 Add Flow / Climate Change (%) 20
Ratio R 0.276 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. 1.000 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Free Flowing Outfall Details for Catchment 1

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.006 103.550 101.387 101.650 225 0

Simulation Criteria for Catchment 1

Volumetric Runoff Coeff 1.000 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 Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Winter
Return Period (years) 100 Cv (Summer) 1.000

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 16.000 Storm Duration (mins) 30

Ratio R 0.276
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Hydro-Brake® Optimum Manhole: 7, DS/PN: 1.006, Volume (m³): 5.4

Unit Reference MD-SHE-0013-1000-1000-1000
Design Head (m) 1.000

Design Flow (l/s) 0.1
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 13

Invert Level (m) 101.600
Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 0.1 Kick-Flo® 0.120 0.0
Flush-Flo™ 0.052 0.0 Mean Flow over Head Range - 0.1

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) Depth (m) Flow (l/s)

0.100 0.0 0.800 0.1 2.000 0.1 4.000 0.2 7.000 0.2
0.200 0.1 1.000 0.1 2.200 0.1 4.500 0.2 7.500 0.2
0.300 0.1 1.200 0.1 2.400 0.1 5.000 0.2 8.000 0.2
0.400 0.1 1.400 0.1 2.600 0.1 5.500 0.2 8.500 0.2
0.500 0.1 1.600 0.1 3.000 0.2 6.000 0.2 9.000 0.3
0.600 0.1 1.800 0.1 3.500 0.2 6.500 0.2 9.500 0.3
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Cellular Storage Manhole: 7, DS/PN: 1.006

Invert Level (m) 101.650 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 500.0 0.0 1.500 500.0 0.0 1.501 0.0 0.0
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 120

Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

1.000 1 120 minute 2 year Summer I+20% 107.690 106.248 -0.167 0.000 0.15 0.060
1.001 2 120 minute 2 year Summer I+20% 107.350 105.908 -0.137 0.000 0.32 0.127
1.002 3 120 minute 2 year Summer I+20% 107.000 105.277 -0.118 0.000 0.45 0.173
1.003 4 120 minute 2 year Summer I+20% 106.430 105.002 -0.143 0.000 0.28 0.123
1.004 5 120 minute 2 year Summer I+20% 105.250 103.598 -0.202 0.000 0.23 0.105
2.000 6 120 minute 2 year Summer I+20% 107.180 105.738 -0.167 0.000 0.15 0.060
2.001 7 120 minute 2 year Summer I+20% 106.220 104.780 -0.240 0.000 0.09 0.080
2.002 8 120 minute 2 year Summer I+20% 104.500 102.951 -0.189 0.000 0.29 0.141
2.003 9 120 minute 2 year Summer I+20% 104.000 102.725 -0.260 0.000 0.20 0.333
2.004 10 120 minute 2 year Summer I+20% 104.500 102.618 -0.247 0.000 0.24 0.297
2.005 11 120 minute 2 year Summer I+20% 104.220 102.419 -0.246 0.000 0.25 0.333
3.000 12 120 minute 2 year Summer I+20% 105.460 104.007 -0.178 0.000 0.10 0.048
3.001 13 120 minute 2 year Summer I+20% 104.350 102.552 -0.153 0.000 0.22 0.084
4.000 14 120 minute 2 year Summer I+20% 103.400 102.400 -0.225 0.000 0.00 0.000
4.001 15 120 minute 2 year Summer I+20% 104.000 102.212 -0.213 0.000 0.01 0.009
1.005 6 120 minute 2 year Summer I+20% 104.500 102.164 -0.111 0.000 0.81 0.431
1.006 7 120 minute 2 year Winter I+20% 104.500 101.998 0.223 0.000 0.00 166.048

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

1.000 1 1.1 9.3 OK
1.001 2 1.4 20.5 OK
1.002 3 1.3 24.3 OK
1.003 4 2.1 27.2 OK
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1.004 5 1.5 29.9 OK
2.000 6 1.5 11.7 OK
2.001 7 2.0 19.9 OK
2.002 8 1.0 23.8 OK
2.003 9 1.0 27.4 OK
2.004 10 0.9 29.4 OK
2.005 11 1.0 31.9 OK
3.000 12 1.6 9.7 OK
3.001 13 0.9 10.0 OK
4.000 14 0.0 0.0 OK
4.001 15 0.4 0.4 OK
1.005 6 1.0 78.5 OK
1.006 7 0.1 0.1 SURCHARGED

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 120

Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

1.000 1 120 minute 30 year Summer I+20% 107.690 106.269 -0.146 0.000 0.27 0.084
1.001 2 120 minute 30 year Summer I+20% 107.350 105.943 -0.102 0.000 0.58 0.202
1.002 3 120 minute 30 year Summer I+20% 107.000 105.326 -0.069 0.000 0.82 0.307
1.003 4 120 minute 30 year Summer I+20% 106.430 105.034 -0.111 0.000 0.51 0.188
1.004 5 120 minute 30 year Summer I+20% 105.250 103.634 -0.166 0.000 0.41 0.146
2.000 6 120 minute 30 year Summer I+20% 107.180 105.759 -0.146 0.000 0.27 0.084
2.001 7 120 minute 30 year Summer I+20% 106.220 104.799 -0.221 0.000 0.16 0.107
2.002 8 120 minute 30 year Summer I+20% 104.500 102.994 -0.146 0.000 0.52 0.221
2.003 9 120 minute 30 year Summer I+20% 104.000 102.767 -0.218 0.000 0.36 0.610
2.004 10 120 minute 30 year Summer I+20% 104.500 102.666 -0.199 0.000 0.44 0.479
2.005 11 120 minute 30 year Summer I+20% 104.220 102.469 -0.196 0.000 0.45 0.650
3.000 12 120 minute 30 year Summer I+20% 105.460 104.023 -0.162 0.000 0.17 0.065
3.001 13 120 minute 30 year Summer I+20% 104.350 102.579 -0.126 0.000 0.40 0.117
4.000 14 120 minute 30 year Summer I+20% 103.400 102.400 -0.225 0.000 0.00 0.000
4.001 15 120 minute 30 year Summer I+20% 104.000 102.347 -0.078 0.000 0.03 0.256
1.005 6 120 minute 30 year Summer I+20% 104.500 102.345 0.070 0.000 1.47 1.460
1.006 7 120 minute 30 year Winter I+20% 104.500 102.266 0.491 0.000 0.00 294.818

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

1.000 1 1.3 16.5 OK
1.001 2 1.7 36.8 OK
1.002 3 1.5 43.6 OK
1.003 4 2.5 49.1 OK
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1.004 5 1.8 54.2 OK
2.000 6 1.7 20.8 OK
2.001 7 2.4 35.5 OK
2.002 8 1.2 42.8 OK
2.003 9 1.1 49.4 OK
2.004 10 1.1 53.4 OK
2.005 11 1.1 58.2 OK
3.000 12 1.9 17.3 OK
3.001 13 1.1 17.9 OK
4.000 14 0.0 0.0 OK
4.001 15 0.4 1.2 OK
1.005 6 1.3 142.7 SURCHARGED
1.006 7 0.1 0.1 SURCHARGED

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 120

Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

1.000 1 120 minute 100 year Summer I+20% 107.690 106.282 -0.133 0.000 0.35 0.098
1.001 2 120 minute 100 year Summer I+20% 107.350 105.966 -0.079 0.000 0.74 0.263
1.002 3 120 minute 100 year Summer I+20% 107.000 105.416 0.021 0.000 1.05 0.584
1.003 4 120 minute 100 year Summer I+20% 106.430 105.053 -0.092 0.000 0.65 0.248
1.004 5 120 minute 100 year Summer I+20% 105.250 103.656 -0.144 0.000 0.53 0.171
2.000 6 120 minute 100 year Summer I+20% 107.180 105.771 -0.134 0.000 0.34 0.098
2.001 7 120 minute 100 year Summer I+20% 106.220 104.811 -0.209 0.000 0.20 0.124
2.002 8 120 minute 100 year Summer I+20% 104.500 103.021 -0.119 0.000 0.67 0.270
2.003 9 120 minute 100 year Summer I+20% 104.000 102.791 -0.194 0.000 0.47 0.773
2.004 10 120 minute 100 year Summer I+20% 104.500 102.696 -0.169 0.000 0.57 0.590
2.005 11 120 minute 100 year Summer I+20% 104.220 102.498 -0.167 0.000 0.58 0.860
3.000 12 120 minute 100 year Summer I+20% 105.460 104.032 -0.153 0.000 0.22 0.076
3.001 13 120 minute 100 year Summer I+20% 104.350 102.595 -0.110 0.000 0.51 0.142
4.000 14 120 minute 100 year Winter I+20% 103.400 102.442 -0.183 0.000 0.00 0.042
4.001 15 120 minute 100 year Summer I+20% 104.000 102.442 0.017 0.000 0.05 0.596
1.005 6 120 minute 100 year Summer I+20% 104.500 102.442 0.167 0.000 1.88 2.334
1.006 7 120 minute 100 year Winter I+20% 104.500 102.441 0.666 0.000 0.00 378.309

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

1.000 1 1.4 21.3 OK
1.001 2 1.8 47.5 OK
1.002 3 1.5 56.0 SURCHARGED
1.003 4 2.6 63.1 OK
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1.004 5 1.9 69.8 OK
2.000 6 1.8 26.9 OK
2.001 7 2.5 45.7 OK
2.002 8 1.3 55.3 OK
2.003 9 1.2 63.8 OK
2.004 10 1.1 69.0 OK
2.005 11 1.2 75.1 OK
3.000 12 2.0 22.4 OK
3.001 13 1.1 23.0 OK
4.000 14 0.0 0.0 OK
4.001 15 0.4 2.2 SURCHARGED
1.005 6 1.7 183.1 SURCHARGED
1.006 7 0.1 0.1 SURCHARGED

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - Scotland and Ireland
Return Period (years) 100 PIMP (%) 100

M5-60 (mm) 16.000 Add Flow / Climate Change (%) 20
Ratio R 0.276 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. 1.000 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Free Flowing Outfall Details for Catchment 2

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S1.004 S 100.750 97.740 97.000 225 0

Simulation Criteria for Catchment 2

Volumetric Runoff Coeff 1.000 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 Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Winter
Return Period (years) 100 Cv (Summer) 1.000

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 16.000 Storm Duration (mins) 30

Ratio R 0.276
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Hydro-Brake® Optimum Manhole: S5, DS/PN: S1.004, Volume (m³): 8.8

Unit Reference MD-SHE-0013-1000-1000-1000
Design Head (m) 1.000

Design Flow (l/s) 0.1
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 13

Invert Level (m) 97.800
Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 0.1 Kick-Flo® 0.120 0.0
Flush-Flo™ 0.052 0.0 Mean Flow over Head Range - 0.1

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) Depth (m) Flow (l/s)

0.100 0.0 0.800 0.1 2.000 0.1 4.000 0.2 7.000 0.2
0.200 0.1 1.000 0.1 2.200 0.1 4.500 0.2 7.500 0.2
0.300 0.1 1.200 0.1 2.400 0.1 5.000 0.2 8.000 0.2
0.400 0.1 1.400 0.1 2.600 0.1 5.500 0.2 8.500 0.2
0.500 0.1 1.600 0.1 3.000 0.2 6.000 0.2 9.000 0.3
0.600 0.1 1.800 0.1 3.500 0.2 6.500 0.2 9.500 0.3
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Cellular Storage Manhole: S5, DS/PN: S1.004

Invert Level (m) 98.200 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 450.0 0.0 1.500 450.0 0.0 1.501 0.0 0.0
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 120

Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S1.000 S1 120 minute 2 year Summer I+20% 104.770 103.329 -0.166 0.000 0.16 0.061
S2.000 S2 120 minute 2 year Summer I+20% 104.330 102.393 -0.192 0.000 0.05 0.032
S2.001 S3 120 minute 2 year Summer I+20% 102.870 101.440 -0.230 0.000 0.13 0.453
S1.001 S2 120 minute 2 year Summer I+20% 102.650 101.245 -0.280 0.000 0.14 0.364
S3.000 S5 120 minute 2 year Summer I+20% 102.800 101.497 -0.178 0.000 0.10 0.047
S3.001 S5 120 minute 2 year Summer I+20% 102.730 101.342 -0.153 0.000 0.22 0.122
S1.002 S3 120 minute 2 year Summer I+20% 101.010 99.550 -0.235 0.000 0.30 0.209
S1.003 S4 120 minute 2 year Winter I+20% 100.750 98.595 -0.205 0.000 0.32 0.344
S1.004 S5 120 minute 2 year Winter I+20% 100.750 98.595 0.570 0.000 0.00 173.207

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S1.000 S1 2.0 16.4 OK
S2.000 S2 1.2 4.5 OK
S2.001 S3 1.4 17.7 OK
S1.001 S2 2.0 43.9 OK
S3.000 S5 0.8 4.5 OK
S3.001 S5 1.7 18.8 OK
S1.002 S3 1.9 69.6 OK
S1.003 S4 1.0 57.0 OK
S1.004 S5 0.1 0.1 SURCHARGED
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 120

Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S1.000 S1 120 minute 30 year Summer I+20% 104.770 103.351 -0.144 0.000 0.28 0.086
S2.000 S2 120 minute 30 year Summer I+20% 104.330 102.406 -0.179 0.000 0.09 0.047
S2.001 S3 120 minute 30 year Summer I+20% 102.870 101.466 -0.204 0.000 0.22 0.515
S1.001 S2 120 minute 30 year Summer I+20% 102.650 101.279 -0.246 0.000 0.26 0.465
S3.000 S5 120 minute 30 year Summer I+20% 102.800 101.512 -0.163 0.000 0.17 0.065
S3.001 S5 120 minute 30 year Summer I+20% 102.730 101.368 -0.127 0.000 0.40 0.170
S1.002 S3 120 minute 30 year Summer I+20% 101.010 99.605 -0.180 0.000 0.53 0.314
S1.003 S4 120 minute 30 year Summer I+20% 100.750 98.909 0.109 0.000 0.82 0.794
S1.004 S5 120 minute 30 year Summer I+20% 100.750 98.908 0.883 0.000 0.00 308.843

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S1.000 S1 2.3 29.2 OK
S2.000 S2 1.4 8.1 OK
S2.001 S3 1.6 31.6 OK
S1.001 S2 2.3 78.7 OK
S3.000 S5 0.9 7.9 OK
S3.001 S5 2.0 33.8 OK
S1.002 S3 2.2 124.5 OK
S1.003 S4 1.2 144.2 SURCHARGED
S1.004 S5 0.1 0.1 SURCHARGED
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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 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 16.000 Cv (Summer) 1.000

Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 150.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 120

Return Period(s) (years) 2, 30, 100
Climate Change (%) 20, 20, 20

PN
US/MH
Name Event

US/CL
(m)

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Maximum
Vol (m³)

S1.000 S1 120 minute 100 year Summer I+20% 104.770 103.363 -0.132 0.000 0.36 0.100
S2.000 S2 120 minute 100 year Summer I+20% 104.330 102.412 -0.173 0.000 0.12 0.053
S2.001 S3 120 minute 100 year Summer I+20% 102.870 101.480 -0.190 0.000 0.29 0.549
S1.001 S2 120 minute 100 year Summer I+20% 102.650 101.299 -0.226 0.000 0.33 0.532
S3.000 S5 120 minute 100 year Summer I+20% 102.800 101.522 -0.153 0.000 0.22 0.075
S3.001 S5 120 minute 100 year Summer I+20% 102.730 101.384 -0.111 0.000 0.51 0.219
S1.002 S3 120 minute 100 year Summer I+20% 101.010 99.639 -0.146 0.000 0.69 0.421
S1.003 S4 120 minute 100 year Summer I+20% 100.750 99.120 0.320 0.000 1.05 1.106
S1.004 S5 120 minute 100 year Summer I+20% 100.750 99.118 1.093 0.000 0.00 398.727

PN
US/MH
Name

Maximum
Velocity
(m/s)

Pipe
Flow
(l/s) Status

S1.000 S1 2.4 37.7 OK
S2.000 S2 1.5 10.4 OK
S2.001 S3 1.7 40.8 OK
S1.001 S2 2.5 101.5 OK
S3.000 S5 1.0 10.3 OK
S3.001 S5 2.2 43.6 OK
S1.002 S3 2.3 160.7 OK
S1.003 S4 1.2 185.8 SURCHARGED
S1.004 S5 0.1 0.1 SURCHARGED
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Interception/Swale/Tree Pit Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Roger Mullarkey & Associates

Duncreevan

Kilcock

Co.Kildare

Project

Glenamuck North A Stage 3

Job Ref.

2411

Section

Example Swale 1

Sheet no./rev.

 1

Calc. by

RM

Date

18/11/2025

Chk'd by Date App'd by Date

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.450 m

Longitudinal gradient of swale; S = 0.020

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 27 m

450
6

7

1
5

0
1764

1
3

Cross section of swale  

Outlet pipe details

Height of outlet pipe above invert; doutlet = 50 mm

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 1 hr

Return period; Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.272

5-year return period rainfall of 60 minutes duration; M5_60min = 17.7 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 1.00

Rainfall for 1hr storm with 5 year return period; M5_1hri = Z1 × M5_60min × (1 + pclimate) = 21.2 mm

Factor Z2 (Wallingford procedure); Z2 = 1.92

Rainfall for 1hr storm with 100 year return period; M100_1hr = Z2 × M5_1hri = 40.8 mm

Design rainfall intensity; Imax = M100_1hr / D = 40.8 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 323 m2

Percentage of area that is impermeable; p = 90 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 3.3 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 67 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.044 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 0.876 m

Hydraulic radius; R = A / P = 0.050 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 3.3 l/s



Roger Mullarkey & Associates

Duncreevan

Kilcock

Co.Kildare

Project

Glenamuck North A Stage 3

Job Ref.

2411

Section

Example Swale 1

Sheet no./rev.

 2

Calc. by

RM

Date

18/11/2025

Chk'd by Date App'd by Date

Maximum velocity of flow; Vmax = Qmax / A = 0.076 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)

Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 1.764 m

Storage

Infiltration capacity of the base; f = 0.000014 m/s

Flow into swale; Vin = Qmax × D = 11.9 m3

Infiltration area of swale (assume flat base only); Ainfil = L × w = 12.2 m2

Infiltration volume of swale; Vinfil = f × D × Ainfil = 0.6 m3

Interception storage volume required; Vinfil_req = Vin - Vinfil = 11.3 m3

Interception storage volume provided; Vinfil_prov = L × w × doutlet / 2 = 0.3 m3

Interception volume required exceeds volume provided. Additional interception storage will be required.
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2411
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 1

Calc. by

RM

Date

18/11/2025

Chk'd by Date App'd by Date

SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.450 m

Longitudinal gradient of swale; S = 0.020

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 66 m

450
9

1

1
5

0
1911

1
3

Cross section of swale  

Outlet pipe details

Height of outlet pipe above invert; doutlet = 50 mm

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 1 hr

Return period; Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.272

5-year return period rainfall of 60 minutes duration; M5_60min = 17.7 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 1.00

Rainfall for 1hr storm with 5 year return period; M5_1hri = Z1 × M5_60min × (1 + pclimate) = 21.2 mm

Factor Z2 (Wallingford procedure); Z2 = 1.92

Rainfall for 1hr storm with 100 year return period; M100_1hr = Z2 × M5_1hri = 40.8 mm

Design rainfall intensity; Imax = M100_1hr / D = 40.8 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 582 m2

Percentage of area that is impermeable; p = 90 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 5.9 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 91 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.066 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 1.031 m

Hydraulic radius; R = A / P = 0.064 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 6.0 l/s
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Maximum velocity of flow; Vmax = Qmax / A = 0.090 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)

Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 1.911 m

Storage

Infiltration capacity of the base; f = 0.000014 m/s

Flow into swale; Vin = Qmax × D = 21.4 m3

Infiltration area of swale (assume flat base only); Ainfil = L × w = 29.7 m2

Infiltration volume of swale; Vinfil = f × D × Ainfil = 1.5 m3

Interception storage volume required; Vinfil_req = Vin - Vinfil = 19.9 m3

Interception storage volume provided; Vinfil_prov = L × w × doutlet / 2 = 0.7 m3

Interception volume required exceeds volume provided. Additional interception storage will be required.
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Calc. by

RM

Date

18/11/2025
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SWALE AND FILTER STRIP DESIGN

In accordance with CIRIA publication C753 - The SUDS Manual

Tedds calculation version 2.0.03

Swale details

Width of swale base; w = 0.450 m

Longitudinal gradient of swale; S = 0.020

Side slope gradient of swale; s = 0.330

Manning number; n = 0.25

Length of swale; L = 45 m

450
7

0

1
5

0
1782

1
3

Cross section of swale  

Outlet pipe details

Height of outlet pipe above invert; doutlet = 50 mm

Design rainfall intensity

Location of catchment area; Other

Storm duration; D = 1 hr

Return period; Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.272

5-year return period rainfall of 60 minutes duration; M5_60min = 17.7 mm

Increase of rainfall intensity due to global warming; pclimate = 20 %

Factor Z1 (Wallingford procedure); Z1 = 1.00

Rainfall for 1hr storm with 5 year return period; M5_1hri = Z1 × M5_60min × (1 + pclimate) = 21.2 mm

Factor Z2 (Wallingford procedure); Z2 = 1.92

Rainfall for 1hr storm with 100 year return period; M100_1hr = Z2 × M5_1hri = 40.8 mm

Design rainfall intensity; Imax = M100_1hr / D = 40.8 mm/hr

Maximum surface water runoff

Catchment area; Acatch = 351 m2

Percentage of area that is impermeable; p = 90 %

Maximum surface water runoff; Qmax = Acatch × p × Imax = 3.6 l/s

Calculate depth of flow using iteration of Manning’s formula

Minimum depth of flow; x = 70 mm

Depth of flow is less than or equal to 100 mm so filtration is effective (cl.17.4)

Area of flow; A = (w + x / s) × x = 0.046 m2

Perimeter of flow; P = w + 2 × √(x2 + (x / s)2) = 0.896 m

Hydraulic radius; R = A / P = 0.052 m

Check flow using Manning equation; Qcheck = A × (R / 1 m)2/3 × S1/2 × 1 m/s / n = 3.6 l/s
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Maximum velocity of flow; Vmax = Qmax / A = 0.077 m/s

PASS - velocity is small enough to encourage settlement and prevent erosion (cl.17.4.1)

Minimum width

Freeboard; dfree = 150 mm

Minimum required swale width; wtotal,min = 2 × (x + dfree) / s + w = 1.782 m

Storage

Infiltration capacity of the base; f = 0.000014 m/s

Flow into swale; Vin = Qmax × D = 12.9 m3

Infiltration area of swale (assume flat base only); Ainfil = L × w = 20.3 m2

Infiltration volume of swale; Vinfil = f × D × Ainfil = 1.0 m3

Interception storage volume required; Vinfil_req = Vin - Vinfil = 11.9 m3

Interception storage volume provided; Vinfil_prov = L × w × doutlet / 2 = 0.5 m3

Interception volume required exceeds volume provided. Additional interception storage will be required.



Project

Ref 2411

Sheet 1

Date Mar'25

By RM Revised

Tree Pit Interception Volume No.1 Tree Pit Interception Volume No.2

Length 5 m Length 5 m

Width 3.5 m Width 3.5 m

Storage depth 0.1 m Storage depth 0.1 m

Interception Volume Available 1.75 m
3

Interception Volume Available 1.75 m
3

Interception Volume Required * A x 0.8 x I Interception Volume Required * A x 0.8 x I 

Drained Impermeable Area (A) 260 m
2

Drained Impermeable Area (A) 130 m
2

Rainfall depth (i) 5 mm Rainfall depth (i) 5 mm

Interception Volume Required 1.04 m
3

Interception Volume Required 0.52 m
3

Volume Required = 1.040 PASS Volume Required = 0.52 PASS

Volume Provided = 1.750 Volume Provided = 1.75

* GDSDS E2.1.1 * GDSDS E2.1.1

Tree Pit Interception Volume No.3 Tree Pit Interception Volume No.4

Length 13.000 m Length 12.000 m

Width 3.000 m Width 2.500 m

Storage depth 0.100 m Storage depth 0.100 m

Interception Volume Available 3.900 m
3

Interception Volume Available 3.000 m
3

Interception Volume Required * A x 0.8 x I Interception Volume Required * A x 0.8 x I 

Drained Impermeable Area (A) 554.000 m
2

Drained Impermeable Area (A) 334.000 m
2

Rainfall depth (i) 5.000 mm Rainfall depth (i) 5.000 mm

Interception Volume Required 2.216 m
3

Interception Volume Required 1.336 m
3

Volume Required = 2.216 PASS Volume Required = 1.336 PASS

Volume Provided = 3.900 Volume Provided = 3.000

* GDSDS E2.1.1 * GDSDS E2.1.1

Tree Pit Interception Volume No.5 Tree Pit Interception Volume No.6

Length 5.000 m Length 5.000 m

Width 1.500 m Width 6.000 m

Storage depth 0.100 m Storage depth 0.100 m

Interception Volume Available 0.750 m
3

Interception Volume Available 3.000 m
3

Interception Volume Required * A x 0.8 x I Interception Volume Required * A x 0.8 x I 

Drained Impermeable Area (A) 83.000 m
2

Drained Impermeable Area (A) 300.000 m
2

Rainfall depth (i) 5.000 mm Rainfall depth (i) 5.000 mm

Interception Volume Required 0.332 m
3

Interception Volume Required 1.200 m
3

Volume Required = 0.332 PASS Volume Required = 1.200 PASS

Volume Provided = 0.750 Volume Provided = 3.000

* GDSDS E2.1.1 * GDSDS E2.1.1

    Roger Mullarkey & Associates      

Consulting Engineers – Structural and Civil                                                                                                                   Address  

D uncreevan, KKKK ilcock, CCCC o. KKKK ildare   Email:  info@rmullarkey.ie                                                                                                                                                                                                               web: 

www.rmullarkey.ie    Ph:   01 6103755    Mob:    087 2324917

Glenamuck Nth



37.4

Length Width (m) Area (m
2) Quantity Depth (mm) Void Ratio Volume (m3)

1,250 0.2 0.3 75.0

287 0.75 1 0.15 0.4 12.9

119 0.75 0.15 0.4 5.4

2 5 3 0.1 1 3.0

0 1 0.2 0.35 0.0

217 1 0.1 1 21.7
510 0.3 0.4 61.2

179.2
37.4

OK

38.2

Length Width (m) Area (m
2) Quantity Depth (mm) Void Ratio Volume (m3)

1,255 0.2 0.3 75.3

109 0.75 1 0.15 0.4 4.9

116 0.45 0.15 0.4 3.1

0.6 5 29 7 0.1 1 5.0

1,007 1 0.2 0.35 70.5

154 1 0.1 1 15.4

448 0.3 0.4 53.8

228.0

38.2

OK

INTERCEPTION ‐ Glenamuck Nth  Site A ‐ CATCHMENT A
Paved Surfaces connected to 

the drainage system (Ha) = 0.935
Volume of Interception 

Required (m3)
Gross Paved Area x 5mm x 0.8 (GDSDS E2.1.1 ‐ Criterion 1)

Bio Retention

Voids of stone below Swale overflow

Volume of Interception Provided (m3)

Voids of stone below Permeable Paving overflow

Voids of stone below Filter Drains

Green Roof (Intensive)

Tree Pits

Voids of stone below Storage areas

Volume of Interception Provided (m3) =
Volume of Interception Required (m3) =

Interception provided > Required

Green Roof (Intensive)

Bio Retention

Voids of stone below Storage areas

Volume of Interception Provided (m3) =

Volume of Interception Required (m3) =

Interception provided > Required

Tree Pits

Volume of Interception Provided (m3)
Voids of stone below Permeable Paving overflow

Voids of stone below Filter Drains

Voids of stone below Swale overflow

INTERCEPTION ‐ Glenamuck Nth  Site A ‐ CATCHMENT B
Paved Surfaces connected to 

the drainage system (Ha) =
0.954

Volume of Interception 

Required (m3)
Gross Paved Area x 5mm x 0.8 (GDSDS E2.1.1 ‐ Criterion 1)
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Attenuation Storage Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PROJECT REF: Glenamuck North Site A -2411
PROJECT: TANK 1

DATE: 03-Dec-25
CREATED BY: RM

SYSTEM PARAMETERS SYSTEM DETAIL
Required Total Storage 416 m3 Chamber Model RT-1140
Attenuation Chamber Model RT-1140 Unit Width 1.95 m
Filtration Permeable Geo or Impermeable Geo Filter geo - TS1000 Unit Length 1.88 m
Number of Separator Rows (IR) 1 Unit Height 1.14 m

Min Cover Over System 0.3 m
SITE PARAMETERS Max Cover Over Chamber 4 m
Stone Porosity 45% Chamber Internal Storage Vol. 2.67 m3

Excavation Batter Angle (degrees) 60 ° Minimum Requirement Header Pipe Internal Storage Vol in Excavation 0.0 m3

Stone Above Chambers 0.45 m 0.15
Stone Below Chambers 0.35 m 0.2 if cover <= 2.5m or 0.25 for bigger cover STONE AND EXCAVATION DETAIL
In-between Row Spacing 0.15 m 0.15 Volume of Dig for System 716 m3

Additional Storage outside Excavation. E.g manholes, Header Pipe 5 m3 Width at base 15.50 m
Width at top 17.74 m

HEADER PIPE Length at base 21.00 m
Is Header pipe required within excavation No Length at top 23.24 m
Orientation of Header Pipe Perp to IR Depth Of System 1.94 m
Diameter of Header Pipe 0.6 m Area of Dig at Base of System 326 m2

Length of Header Pipe 0 m Area of Dig at Top of System 412 m2

 Void Ratio 60%
CHAMBER SYSTEM DIMENSIONS Calculated Adopted Stone Requirement - m3 523 m3

Number of Rows 7 ea Stone Requirement - tonne 792 tonne
Number of units per Row 10 ea
System Installed Storage Depth (effective storage depth) 1.940 m
Tank overall installed Width at base 15.55 15.5 m  
Tank overall installed Length at Base 20.842 21 m  
Total Effective System Storage 431.1 432.4 m3  

SYSTEM ITEM LIST
Item Product Calculated Adopted unit €/unit Total Comments
Storage
Chamber Type RT-1140 70 70 ea -€                       -€                    
Endcap Type RT-1140 ec 14 14 ea -€                       -€                    

CubicM3 Stormwater Management System Design Tool Ver: June 2025



PROJECT REF: Glenamuck North Site A -2411
PROJECT: TANK 2

DATE: 03-Dec-25
CREATED BY: RM

SYSTEM PARAMETERS SYSTEM DETAIL
Required Total Storage 398 m3 Chamber Model RT-1140
Attenuation Chamber Model RT-1140 Unit Width 1.95 m
Filtration Permeable Geo or Impermeable Geo Filter geo - TS1000 Unit Length 1.88 m
Number of Separator Rows (IR) 1 Unit Height 1.14 m

Min Cover Over System 0.3 m
SITE PARAMETERS Max Cover Over Chamber 4 m
Stone Porosity 45% Chamber Internal Storage Vol. 2.67 m3

Excavation Batter Angle (degrees) 60 ° Minimum Requirement Header Pipe Internal Storage Vol in Excavation 0.0 m3

Stone Above Chambers 0.45 m 0.15
Stone Below Chambers 0.35 m 0.2 if cover <= 2.5m or 0.25 for bigger cover STONE AND EXCAVATION DETAIL
In-between Row Spacing 0.15 m 0.15 Volume of Dig for System 679 m3

Additional Storage outside Excavation. E.g manholes, Header Pipe 5 m3 Width at base 11.50 m
Width at top 13.74 m

HEADER PIPE Length at base 26.50 m
Is Header pipe required within excavation No Length at top 28.74 m
Orientation of Header Pipe Perp to IR Depth Of System 1.94 m
Diameter of Header Pipe 0.6 m Area of Dig at Base of System 305 m2

Length of Header Pipe 0 m Area of Dig at Top of System 395 m2

 Void Ratio 60%
CHAMBER SYSTEM DIMENSIONS Calculated Adopted Stone Requirement - m3 500 m3

Number of Rows 5 ea Stone Requirement - tonne 757 tonne
Number of units per Row 13 ea
System Installed Storage Depth (effective storage depth) 1.940 m
Tank overall installed Width at base 11.35 11.5 m  
Tank overall installed Length at Base 26.482 26.5 m  
Total Effective System Storage 403.6 407.4 m3  

SYSTEM ITEM LIST
Item Product Calculated Adopted unit €/unit Total Comments
Storage
Chamber Type RT-1140 65 65 ea -€                      -€                   
Endcap Type RT-1140 ec 10 10 ea -€                      -€                   

CubicM3 Stormwater Management System Design Tool Ver: June 2025
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SPR Soil Derivation Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











2411 Glenamuck North – Stage 3         ROGER MULLARKEY & ASSOCIATES            

 

______________________________________________________________________________

              
  
 

 

Appendix 11.5 

 

HRWallingford Qbar Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Greenfield runoff rate estimation tool
www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with

Environment Agency guidance “Rainfall runoff management for developments”, SC030219 (2013), the SuDS Manual C753

(CIRIA, 2015) and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be

the basis for setting consents for the drainage of surface water runoff from sites.

Project details
Date

Calculated by

Reference

Model version

Location
Site name

Site location

Site easting (Irish Grid)

Site northing (Irish Grid)

Site easting (Irish Transverse Mercator)

Site northing (Irish Transverse Mercator)

Site details
Total site area (ha)

+

–

© OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.

ha

03/12/2025

Roger Mullarkey

2411A

2.2.2

Glenamuck North

Site A

320658

223140

720583

723169

2.62

https://www.uksuds.com/
https://www.uksuds.com/
https://www.openstreetmap.org/copyright
https://www.openstreetmap.org/copyright


Greenfield runoff

Method
Method

IH124
My value Map value

SAAR (mm) 1021

How should SPR be derived?

WRAP soil type 2

SPR

QBar (IH124) (l/s)

Growth curve factors
My value Map value

Hydrological region 12

1 year growth factor

2 year growth factor

10 year growth factor

30 year growth factor

100 year growth factor

200 year growth factor

Results
Method

Flow rate 1 year (l/s)

Flow rate 2 year (l/s)

Flow rate 10 years (l/s)

Flow rate 30 years (l/s)

Flow rate 100 years (l/s)

Flow rate 200 years (l/s)

Please note runoff estimation is subject to significant uncertainty. Results are therefore normally reported to only 1 decimal

place. Where 2 decimal places are provided, this does not indicate accuracy to this level, it has been adopted to prevent

‘zero’ figures from being reported. Outputs less than 0.01 l/s are reported as 0.01 l/s.

Disclaimer
This report was produced using the Greenfield runoff rate estimation tool (2.2.2) developed by HR Wallingford and available at uksuds.com (https://www.uksuds.com/).

The use of this tool is subject to the UK SuDS terms and conditions and licence agreement, which can both be found at uksuds.com/terms-conditions

(https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate Greenfield runoff rates. The use of these results is the

responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, Centre for Ecology and Hydrology, Wallingford

Hydrosolutions or any other organisation for the use of these data in the design or operational characteristics of any drainage scheme.

IH124

mm

WRAP soil type

4

l/s

12

l/s

l/s

l/s

l/s

l/s

l/s

994

0.47

19.1

0.85

0.95

1.72

2.13

2.61

2.86

IH124

16.2

18.1

32.8

40.6

49.8

54.5

https://www.uksuds.com/
https://www.uksuds.com/
https://www.uksuds.com/terms-conditions
https://www.uksuds.com/terms-conditions
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GSI Data 
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