Doran Consulting Limited Page 1
Norwood House
96 -102 Great Victoria Street
BELFAST BT2 7BE y”
Date 19/11/2021 10:35 Designed by 541
File Drainage Model - 18.11.21.MDX Checked by
XP Solutions Network 2019.1
STORM SEWER DESIGN by the Modified Rational Method
Design Criteria for Storm
Pipe Sizes DC PIPES Manhole Sizes DC MHs
FSR Rainfall Model - England and Wales
Return Period (years) 5 PIMP (%) 100
M5-60 (mm) 20.000 Add Flow / Climate Change (%) 0
Ratio R 0.447 Minimum Backdrop Height (m) 0.000
Maximum Rainfall (mm/hr) 200 Maximum Backdrop Height (m) 0.000
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200
Foul Sewage (1/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 Storm
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
S1.000 0.898 0.009 100.0 0.012 5.00 0.0 0.600 o 150 Pipe/Conduit a
S1.001 11.755 0.118 100.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit o
S1.002 11.357 0.114 100.0 0.018 0.00 0.0 0.600 o 150 Pipe/Conduit a
S1.003 1.926 0.016 120.0 0.025 0.00 0.0 0.600 o 150 Pipe/Conduit o
S1.004 8.171 0.020 400.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit a
S2.000 13.621 0.150 90.8 0.002 5.00 0.0 0.600 o 150 Pipe/Conduit a
$2.001 19.670 0.194 101.4 0.032 0.00 0.0 0.600 o 150 Pipe/Conduit o
S$3.000 18.242 0.182 100.0 0.015 5.00 0.0 0.600 o 150 Pipe/Conduit o
S4.000 26.251 0.263 100.0 0.015 5.00 0.0 0.600 o 150 Pipe/Conduit o
$3.001 20.223 0.208 97.4 0.004 0.00 0.0 0.600 o 150 Pipe/Conduit o
$2.002 1.868 0.012 150.0 0.031 0.00 0.0 0.600 o 225 Pipe/Conduit o
S2.003 1.672 0.004 400.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit ol
S5.000 1.369 0.011 120.0 0.005 5.00 0.0 0.600 o 150 Pipe/Conduit ol
Network Results Table
PN Rain T.C. US/IL £ I.Area T Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
$1.000 96.12 5.01 59.155 0.012 0.0 0.0 0.0 1.00 17.8 3.2
S1.001 94.52 5.21 59.146 0.012 0.0 0.0 0.0 1.00 17.8 3.2
51.002 93.02 5.40 59.028 0.030 0.0 0.0 0.0 1.00 17.8 7.7
5$1.003 92.75 5.43 58.050 0.056 0.0 0.0 0.0 0.92 16.2 14.0
S51.004 91.16 5.64 57.959 0.056 0.0 0.0 0.0 0.65 25.8 14.0
52.000 94.47 5.22 59.120 0.002 0.0 0.0 0.0 1.06 18.6 .5
S$S2.001 91.91 5.54 58.970 0.034 0.0 0.0 0.0 1.00 17.6 !
S$3.000 93.78 5.30 59.250 0.015 0.0 0.0 0.0 1.00 17.8 3.8
S4.000 92.74 5.44 59.250 0.015 0.0 0.0 0.0 1.00 17.8 3.9
S$3.001 90.26 5.77 58.987 0.035 0.0 0.0 0.0 1.02 18.0 8.5
$2.002 90.05 5.80 58.208 0.099 0.0 0.0 0.0 1.07 42.4 24.2
52.003 89.74 5.84 58.196 0.099 0.0 0.0 0.0 0.65 25.8 24.2
$5.000 96.04 5.02 58.211 0.005 0.0 0.0 0.0 0.92 16.2 1.4
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Norwood House
96 -102 Great Victoria Street
BELFAST BT2 7BE Mi
Date 19/11/2021 10:35 Designed by 541
File Drainage Model - 18.11.21.MDX Checked by
XP Solutions Network 2019.1
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S5.001 5.975 0.015 400.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit “
S1.005 3.239 0.026 124.6 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit “
S1.006 20.190 0.165 122.4 0.015 0.00 0.0 0.600 o 300 Pipe/Conduit i
S6.000 5.068 0.100 50.7 0.000 5.00 0.0 0.600 o 150 Pipe/Conduit i
S1.007 2.823 0.028 100.8 0.009 0.00 0.0 0.600 o 300 Pipe/Conduit i
S1.008 5.584 0.056 100.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit “
S7.000 6.935 0.069 100.5 0.004 5.00 0.0 0.600 o 150 Pipe/Conduit “
S8.000 6.211 0.062 100.0 0.004 5.00 0.0 0.600 o 150 Pipe/Conduit “
S8.001 2.384 0.024 100.0 0.003 0.00 0.0 0.600 o 150 Pipe/Conduit i
S7.001 12.077 0.121 100.0 0.003 0.00 0.0 0.600 o 150 Pipe/Conduit i
S9.000 3.162 0.032 100.0 0.003 5.00 0.0 0.600 o 150 Pipe/Conduit i
510.000 3.128 0.031 100.0 0.004 5.00 0.0 0.600 o 150 Pipe/Conduit i
S7.002 6.824 0.077 88.1 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit i
S$11.000 0.714 0.016 45.0 0.000 5.00 0.0 0.600 o 150 Pipe/Conduit i
S11.001 6.472 0.140 46.3 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit “
S11.002 8.646 0.248 34.9 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit i
S511.003 6.652 0.176 37.8 0.001 0.00 0.0 0.600 o 150 Pipe/Conduit “
Network Results Table
PN Rain T.C. US/IL = I.Area I Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
S5.001 94.39 5.23 58.200 0.005 0.0 0.0 0.0 0.50 8.8 1.4
S1.005 89.46 5.88 57.864 0.160 0.0 0.0 0.0 1.41 99.5 38.8
S1.006 87.81 6.11 57.838 0.175 0.0 0.0 0.0 1.42 100.4 41.7
56.000 95.75 5.06 59.900 0.000 0.0 0.0 0.0 1.42 25.0 0.0
S1.007 87.61 6.14 57.673 0.184 0.0 0.0 0.0 1.57 110.7 43.6
51.008 87.21 6.20 57.645 0.184 0.0 0.0 0.0 1.57 111.1 43.6
S7.000 95.29 5.12 59.450 0.004 0.0 0.0 0.0 1.00 17.7 1.0
58.000 95.39 5.10 59.450 0.004 0.0 0.0 0.0 1.00 17.8 1.1
S$8.001 95.06 5.14 59.388 0.007 0.0 0.0 0.0 1.00 17.8 1.8
S7.001 93.46 5.34 59.364 0.014 0.0 0.0 0.0 1.00 17.8 3.5
59.000 95.81 5.05 59.750 0.003 0.0 0.0 0.0 1.00 17.8 0.8
S10.000 95.81 5.05 59.750 0.004 0.0 0.0 0.0 1.00 17.8 1.0
S57.002 92.63 5.45 59.243 0.021 0.0 0.0 0.0 1.07 18.9 5.2
S11.000 96.18 5.01 59.510 0.000 0.0 0.0 0.0 1.50 26.6 0.0
S11.001 95.57 5.08 59.494 0.000 0.0 0.0 0.0 1.48 26.2 0.0
S11.002 94.88 5.16 59.354 0.000 0.0 0.0 0.0 1.71 30.2 0.0
S11.003 94.33 5.23 59.107 0.001 0.0 0.0 0.0 1.64 29.0 0.3
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Norwood House
96 -102 Great Victoria Street
BELFAST BT2 7BE

Date 19/11/2021 10:35
File Drainage Model - 18.11.21.MDX

Designed by 541
Checked by

XP Solutions

Network 2019.1

Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) [Depth| Connection Diam. ,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
S1160.155|1.000|Open Manhole|1200 x 750 | S1.000 59.155 150
SJ1|60.155]11.009 Junction 51.001 59.146 150| S1.000 59.146 150
52160.180|1.152 | Open Manhole 1200 | s1.002 59.028 150| S1.001 59.028 150
$3160.180|2.130 | Open Manhole 1200| s1.003 58.050 150| S1.002 58.915 150 865
STank Inlet 1]60.200|2.241 Junction S1.004 57.959 225] S51.003 58.034 150
S21|60.170[1.050|0Open Manhole 450| S2.000 59.120 150
S4160.170|1.200 | Open Manhole 1200 | s2.001 58.970 150| S2.000 58.970 150
$6160.350|1.100 | Open Manhole 450| S3.000 59.250 150
S7160.350|1.100 | Open Manhole 450| S4.000 59.250 150
S8160.350|1.363|0Open Manhole 900 | s3.001 58.987 150| S3.000 59.068 150 80
54.000 58.987 150
59160.300|2.092 | Open Manhole 1200 | s2.002 58.208 225| S52.001 58.776 150 493
S$3.001 58.780 150 497
STank Inlet 2|60.200|2.004 Junction 52.003 58.196 225| 52.002 58.196 225
S5160.170|1.959 | Open Manhole 1200 | s5.000 58.211 150
STank Inlet 3|60.200|2.000 Junction 55.001 58.200 150| S5.000 58.200 150
S10 ATT|60.200|2.336|0Open Manhole 1200 | s1.005 57.864 300| S1.004 57.939 225
S2.003 58.191 225 253
$5.001 58.185 150 171
S11|60.200(2.362|0Open Manhole 1200 | s1.006 57.838 300| S1.005 57.838 300
S7A|61.100[1.200|Open Manhole 450| S6.000 59.900 150
S12|60.750(3.077|Open Manhole 1200 | s1.007 57.673 300| S1.006 57.673 300
56.000 59.800 150 1977
SC1|60.850(3.205|0pen Manhole 1200 | s1.008 57.645 300| S1.007 57.645 300
SEGC1|60.515]2.926|0Open Manhole 0 OUTFALL S1.008 57.589 300
S14|60.650[1.200|Open Manhole 450| S7.000 59.450 150
S15|60.650(1.200|Open Manhole 450| S8.000 59.450 150
S16|60.650[1.262|0Open Manhole 450| S8.001 59.388 150| S8.000 59.388 150
S17|60.650[1.286|0Open Manhole 900 | s7.001 59.364 150| S7.000 59.381 150 17
S$8.001 59.364 150
SC2|60.650[0.900|Open Manhole 4501] S9.000 59.750 150
SC4160.650(0.900 | Open Manhole 4501510.000 59.750 150
SC3|60.650[1.407|Open Manhole 450| S7.002 59.243 150| S7.001 59.243 150
$9.000 59.718 150 475
510.000 59.719 150 475
SEGC2|60.300|1.134|0Open Manhole 0 OUTFALL S7.002 59.166 150
SEXMH1A | 60.990|1.480 |Open Manhole| 675 x 900|S11.000 59.510 150
SJ|160.990|1.496 Junction S11.001 59.494 150(s11.000 59.494 150
S19|60.662|1.308|0Open Manhole 1200|S11.002 59.354 150|S11.001 59.354 150
S20|60.570[1.463|0Open Manhole 1200|S11.003 59.107 150(S11.002 59.107 150
SEGMH1 | 60.800|1.869 | Open Manhole| 675 x 975 OUTFALL 511.003 58.931 150
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Doran Consulting Limited Page 4
Norwood House

96 -102 Great Victoria Street

BELFAST BT2 7BE V”
Date 19/11/2021 10:35 Designed by 541

File Drainage Model - 18.11.21.MDX Checked by

XP Solutions

Network 2019.1

Manhole Schedules for Storm

Manhole
Easting
(m)

Name

S1 528806.706

SJ1 528806.466

S2 528796.241

S3 528794.053

STank Inlet 1 528792.190

S21 528764.246

sS4 528777.835

S6 528758.943

S7 528770.

S8 528763.881

S9 528783.400

STank Inlet 2 528785.197

S5 528784.770

STank Inlet 3 528785.122

S10 ATT 528786.681

S11 528787.495

S7TA 528786.040

S12 528790.745

SC1 528789.

Manhole Intersection Intersection
Northing Easting Northing
(m) (m) (m)
186502.720 528806.706 186502.720

186501.855

186496.054 528796.241 186496.054
186484.910 528794.053 186484.910
186485.400

186472.919 528764.246 186472.919
186473.844 528777.835 186473.844
186480.441 528758.943 186480.441
186523.277 528770.972 186523.277
186498.001 528763.881 186498.001
186492.711 528783.400 186492.711
186492.204

186484.344 528784.770 186484.344
186485.666

186491.435 528786.681 186491.435
186494.570 528787.495 186494.570
186516.379 528786.040 186516.379
186514.497 528790.745 186514.497
186517.197 528789.921 186517.197

Manhole
Access

Layout
(North)

Required

No Entry

Required

Required

No Entry

Required

Required

Required

Required

Required

Required

No Entry

Required

No Entry

Required

Required

Required

Required

Required
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Norwood House

96 -102 Great Victoria Street

BELFAST BT2 7BE V”
Date 19/11/2021 10:35 Designed by 541

File Drainage Model - 18.11.21.MDX Checked by

XP Solutions

Network 2019.1

Manhole Schedules for Storm

MH Manhole Manhole Intersection Intersection
Name Easting Northing Easting Northing
(m) (m) (m) (m)

SEGC1 528795.186 186519.058

S14 528819.055 186524.723 528819.055 186524.723

S15 528811.195 186511.329 528811.195 186511.329

S16 528814.325 186516.693 528814.325 186516.693

S17 528815.554 186518.736 528815.554 186518.736

SC2 528827.477 186515.137 528827.477 186515.137

SC4 528824.227 186509.752 528824.227 186509.752

SC3 528825.851 186512.425 528825.851 186512.425
SEGC2 528831.424 186508.487

SEXMH1A 528757.459 186471.016 528757.459 186471.016
SJ 528757.880 186470.439

S19 528759.325 186464.130 528759.325 186464.130

S20 528752.284 186459.111 528752.284 186459.111
SEGMH1 528747.588 186463.822

Manhole
Access

No Entry

Required

Required

Required

Required

Required

Required

Required

No Entry

Required

No Entry

Required

Required

No Entry

Layout
(North)
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Norwood House

96 -102 Great Victoria Street

BELFAST BTZ2 7BE

Date 19/11/2021 10:

35

File Drainage Model - 18.11.21.MDX

Designed by 541
Checked by

XP Solutions

Network 2019.1

Pipe
Number

N

.000
.001
.002

.004
.000
.001

.001
.002

.003
.000
.001
.005
.006

.000

1.007

O O J O oo J

11

.008
.000
.000
.001
.001
.000
.000
.002
11.
.001
11.
11.

000

002
003

PIMP
Type

Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification

User

Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification
Classification

Classification

Free

Area Summary for Storm

PIMP PIMP Gross Imp. Pipe Total
Name (%) Area (ha) Area (ha) (ha)
Default 95 0.013 0.012 0.012
- 100 0.000 0.000 0.000
Default 95 0.015 0.015 0.015
Green Roof 40 0.009 0.003 0.018
Default 95 0.024 0.023 0.023
Green Roof 40 0.005 0.002 0.025
- 100 0.000 0.000 0.000
Landscaping/Gravel 30 0.006 0.002 0.002
Default 95 0.009 0.008 0.008
Green Roof 40 0.013 0.005 0.013
Default 95 0.007 0.007 0.020
Green Roof 40 0.007 0.003 0.023
Default 95 0.009 0.008 0.032
Landscaping/Gravel 30 0.002 0.000 0.032
Default 95 0.004 0.004 0.004
Default 95 0.005 0.005 0.009
Green Roof 40 0.014 0.005 0.015
Default 95 0.009 0.009 0.009
Green Roof 40 0.017 0.007 0.015
Default 95 0.005 0.004 0.004
Default 95 0.029 0.028 0.028
Landscaping/Gravel 30 0.004 0.001 0.029
Green Roof 40 0.004 0.001 0.031
- 100 0.000 0.000 0.000
Green Roof 40 0.007 0.003 0.003
- 100 0.003 0.003 0.005
- 100 0.000 0.000 0.000
- 100 0.000 0.000 0.000
Default 95 0.008 0.008 0.008
Green Roof 40 0.018 0.007 0.015
- 100 0.000 0.000 0.000
Green Roof 40 0.007 0.003 0.003
Default 95 0.006 0.006 0.008
Landscaping/Gravel 30 0.001 0.000 0.009
- 100 0.000 0.000 0.000
Default 95 0.004 0.004 0.004
Default 95 0.004 0.004 0.004
Default 95 0.003 0.003 0.003
Default 95 0.003 0.003 0.003
Default 95 0.003 0.003 0.003
Default 95 0.004 0.004 0.004
- 100 0.000 0.000 0.000
- 100 0.000 0.000 0.000
- 100 0.000 0.000 0.000
- 100 0.000 0.000 0.000
Landscaping/Gravel 30 0.003 0.001 0.001
Total Total Total
0.285 0.206 0.206

Flowing Outfall Details for Storm

Outfall
Pipe Number

51.008

Outfall C. Level I. Level Min D,L w
Name (m) (m) I. Level (mm) (mm)
(m)
SEGC1 60.515 57.589 0.000 0 0
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Norwood House
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BELFAST BT2 7BE

Date 19/11/2021 10:35
File Drainage Model - 18.11.21.MDX

Designed by 541
Checked by

XP Solutions

Network 2019.1

Free Flowing OQutfall Details for Storm

Outfall
Pipe Number

Outfall
Pipe Number

Outfall C. Level I. Level Min D,L W
Name (m) (m) I. Level (mm) (mm)
(m)
S7.002 SEGC2 60.300 59.166 0.000 0 0
Free Flowing Outfall Details for Storm
Outfall C. Level I. Level Min D,L W
Name (m) (m) I. Level (mm) (mm)
(m)
S11.003 SEGMH1 60.800 58.931 0.000 675 975

Simulation Criteria for Storm

Volumetric Runo

Areal Reductio

Hot Star

Hot Start Le

Manhole Headloss Coeff
Foul Sewage per hecta

Number of Input Hydrographs 0
Number of Online Controls 2

ff Coeff 0.750 Additional Flow - % of Total Flow 0.000
n Factor 1.000 MADD Factor * 10m3/ha Storage 2.000
t (mins) 0 Inlet Coeffiecient 0.800
vel (mm) 0 Flow per Person per Day (l/per/day) 0.000
(Global) 0.500 Run Time (mins) 60
re (1/s) 0.000 Output Interval (mins) 1

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

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 5 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Storm Duration (mins) 30
Ratio R 0.447
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Norwood House
96 -102 Great Victoria Street
BELFAST BT2 7BE

Date 19/11/2021 10:35 Designed by 541
File Drainage Model - 18.11.21.MDX Checked by
XP Solutions Network 2019.1

Online Controls for Storm

Hydro-Brake® Optimum Manhole: S12, DS/PN: S1.007, Volume (m3): 4.9

Unit Reference MD-SHE-0082-4000-2000-4000

Design Head (m) 2.000

Design Flow (1/s) 4.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 82

Invert Level (m) 57.673

Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
Design Point (Calculated) 2.000 4.0 Kick-Flo® 0.729 2.5
Flush-Flo™ 0.356 3.1|Mean Flow over Head Range - 3.1

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 (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 2.4 0.800 2.6 2.000 4.0 4.000 5.5 7.000 7.2
0.200 3.0 1.000 2.9 2.200 4.2 4.500 5.8 7.500 7.4
0.300 3.1 1.200 3.2 2.400 4.3 5.000 6.1 8.000 7.7
0.400 3.1 1.400 3.4 2.600 4.5 5.500 6.4 8.500 7.9
0.500 3.1 1.600 3.6 3.000 4.8 6.000 6.7 9.000 8.1
0.600 2.9 1.800 3.8 3.500 5.2 6.500 6.9 9.500 8.3

Hydro-Brake® Optimum Manhole: S17, DS/PN: S7.001, Volume (m3®*): 1.0
Unit Reference MD-SHE-0045-1000-1200-1000
Design Head (m) 1.200
Design Flow (1/s) 1.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 45
Invert Level (m) 59.364
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1l/s) Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.200 1.0 Kick-Flo® 0.398 0.6
Flush-Flo™ 0.196 0.7 |Mean Flow over Head Range - 0.8

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 0.7 0.800 0.8 2.000 1.3 4.000 1.7 7.000 2.2
0.200 0.7 1.000 0.9 2.200 1.3 4.500 1.8 7.500 2.3
0.300 0.7 1.200 1.0 2.400 1.4 5.000 1.9 8.000 2.4
0.400 0.6 1.400 1.1 2.600 1.4 5.500 2.0 8.500 2.4
0.500 0.7 1.600 1.1 3.000 1.5 6.000 2.1 9.000 2.5
0.600 0.7 1.800 1.2 3.500 1.6 6.500 2.2 9.500 2.6
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Norwood House
96 -102 Great Victoria Street
BELFAST BT2 7BE

Date 19/11/2021 10:35 Designed by 541
File Drainage Model - 18.11.21.MDX Checked by
XP Solutions Network 2019.1

Storage Structures for Storm

Tank or Pond Manhole: S10 ATT, DS/PN: S1.005

Invert Level (m) 57.864

Depth (m) Area (m?) |[Depth (m) Area (m?) |Depth (m) Area (m?2)

0.000 68.0 0.800 68.0 0.801 0.0

Tank or Pond Manhole: S14, DS/PN: S7.000

Invert Level (m) 59.450

Depth (m) Area (m?) |[Depth (m) Area (m?) |Depth (m) Area (m?2)

0.000 3.0 0.800 3.0 0.801 0.0

Tank or Pond Manhole: S15, DS/PN: S$8.000

Invert Level (m) 59.450

Depth (m) Area (m?) Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 3.0 0.800 3.0 0.801 0.0
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Norwood House
96 -102 Great Victoria Street

BELFAST BT2 7BE Miccor
Date 19/11/2021 10:35 Designed by 541

File Drainage Model - 18.11.21.MDX Checked by

XP Solutions Network 2019.1

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

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
)

Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 3 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 20.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.435 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, 180, 240, 360, 480, 600, 720, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 30

Water Surcharged

US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m)
S1.000 S1 15 Winter 1 +0% 100/120 Winter 59.196 -0.109
S1.001 SJ1 15 Winter 1 +0% 59.178 -0.118
S1.002 S2 15 Winter 1 +0% 100/15 Summer 59.079 -0.099
S51.003 S3 15 Winter 1 +0% 30/15 Summer 58.138 -0.062
S1.004 STank Inlet 1 15 Winter 1 +0% 58.045 -0.139
S2.000 S21 15 Winter 1 +0% 100/120 Winter 59.131 -0.139
S2.001 S4 15 Winter 1 +0% 100/15 Summer 59.021 -0.099
S3.000 S6 15 Winter 1 +0% 100/120 Winter 59.286 -0.114
S4.000 S7 15 Winter 1 +0% 100/120 Winter 59.286 -0.114
S$3.001 S8 15 Winter 1 +0% 100/15 Summer 59.042 -0.095
$2.002 S9 15 Winter 1 +0% 30/15 Summer 58.312 -0.121
S52.003 STank Inlet 2 15 Winter 1 +0% 58.297 -0.123
$5.000 S5 15 Winter 1 +0% 100/15 Summer 58.238 -0.123
S55.001 STank Inlet 3 15 Winter 1 +0% 58.227 -0.123
S1.005 S10 ATT 60 Winter 1 +0% 30/15 Summer 58.015 -0.149
S1.006 S11 60 Winter 1 +0% 30/15 Summer 58.014 -0.124
$6.000 S7A 120 Winter 1 +0% 59.900 -0.150
S1.007 S12 60 Winter 1 +0% 1/15 Winter 58.011 0.038
S1.008 SCl 60 Winter 1 +0% 57.688 -0.257
S7.000 S14 15 Winter 1 +0% 30/15 Summer 59.492 -0.108
$8.000 S15 15 Winter 1 +0% 30/15 Summer 59.492 -0.108
S$8.001 S16 15 Winter 1 +0% 30/15 Summer 59.492 -0.046
S7.001 S17 15 Winter 1 +0% 30/15 Summer 59.491 -0.023
$9.000 SC2 15 Winter 1 +0% 59.770 -0.130
$10.000 SC4 15 Winter 1 +0% 59.771 -0.129
S7.002 SC3 15 Winter 1 +0% 59.276 -0.118
S11.000 SEXMH1A 120 Winter 1 +0% 59.510 -0.150
S$11.001 SJ 120 Winter 1 +0% 59.494 -0.150
S11.002 S19 120 Winter 1 +0% 59.354 -0.150
S$11.003 S20 15 Winter 1 +0% 59.110 -0.147
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Norwood House

96 -102 Great Victoria Street

BELFAST BT2 7BE V”
Date 19/11/2021 10:35 Designed by 541

File Drainage Model - 18.11.21.MDX Checked by

XP Solutions

Network 2019.1

1 year Return Period Summary of Critical Results by Maximum Level

(Rank 1) for Storm

PN
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SJ1
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STank Inlet 1
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OK
OK*
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Norwood House
96 -102 Great Victoria Street
BELFAST BT2 7BE

Date 19/11/2021 10:35
File Drainage Model - 18.11.21.MDX

Designed by 541
Checked by

XP Solutions

Network 2019.1

30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

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

Number of Input Hydrographs O

Number of Online Controls 2 Number of Storage Structures 3 Number of Real Time

Rainfall Model

Region England and Wales

Margin for Flood Risk Warning

Number of Offline Controls 0 Number of Time/Area Diagrams 0
Controls 0

Synthetic Rainfall Details

FSR M5-60 (mm) 20.000 Cv (Summer) 0.750
Ratio R 0.435 Cv (Winter) 0.840
(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, 180, 240, 360, 480, 600, 720, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 30

Water Surcharged

US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m)
S1.000 S1 15 Winter 30 +0% 100/120 Winter 59.221 -0.084
S1.001 SJ1 15 Winter 30 +0% 59.197 -0.099
S1.002 S2 15 Winter 30 +0% 100/15 Summer 59.121 -0.058
S1.003 S3 120 Winter 30 +0% 30/15 Summer 58.357 0.157
S1.004 STank Inlet 1 120 Winter 30 +0% 58.184 0.000
S2.000 S21 15 Winter 30 +0% 100/120 Winter 59.139 -0.131
S2.001 S4 15 Winter 30 +0% 100/15 Summer 59.069 -0.051
S3.000 S6 15 Winter 30 +0% 100/120 Winter 59.308 -0.092
S4.000 S7 15 Winter 30 +0% 100/120 Winter 59.309 -0.091
S3.001 S8 15 Winter 30 +0% 100/15 Summer 59.083 -0.055
S2.002 S9 15 Winter 30 +0% 30/15 Summer 58.547 0.114
S52.003 STank Inlet 2 15 Winter 30 +0% 58.421 0.000
S5.000 S5 120 Winter 30 +0% 100/15 Summer 58.356 -0.005
S5.001 STank Inlet 3 120 Winter 30 +0% 58.350 0.000
S1.005 S10 ATT 120 Winter 30 +0% 30/15 Summer 58.354 0.191
S1.006 S11 120 Winter 30 +0% 30/15 Summer 58.359 0.221
S6.000 S7TA 120 Winter 30 +0% 59.900 -0.150
S1.007 S12 60 Winter 30 +0% 1/15 Winter 58.371 0.398
S1.008 SC1 60 Winter 30 +0% 57.688 -0.257
S7.000 S14 30 Winter 30 +0% 30/15 Summer 59.666 0.066
S$8.000 S15 30 Winter 30 +0% 30/15 Summer 59.667 0.067
S8.001 S16 30 Winter 30 +0% 30/15 Summer 59.666 0.128
S7.001 S17 30 Winter 30 +0% 30/15 Summer 59.666 0.152
S9.000 SC2 15 Winter 30 +0% 59.782 -0.118
510.000 SC4 15 Winter 30 +0% 59.784 -0.116
S7.002 SC3 15 Winter 30 +0% 59.288 -0.105
S11.000 SEXMH1A 120 Winter 30 +0% 59.510 -0.150
S11.001 SJ 120 Winter 30 +0% 59.494 -0.150
S11.002 S19 120 Winter 30 +0% 59.354 -0.150
S11.003 S20 15 Winter 30 +0% 59.117 -0.139
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Norwood House
96 -102 Great Victoria Street
BELFAST BT2 7BE

Date 19/11/2021 10:35 Designed by 541
File Drainage Model - 18.11.21.MDX Checked by
XP Solutions Network 2019.1

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

Flooded Pipe
US/MH Volume Flow / Overflow Flow Level
PN Name (m?) Cap. (1/s) (1/s) Status Exceeded
S1.000 S1 0.000 0.40 4.3 OK
S51.001 SJ1 0.000 0.24 4.3 OK*
S51.002 52 0.000 0.68 10.9 OK
51.003 S3 0.000 0.55 6.0 SURCHARGED
S51.004 STank Inlet 1 0.000 0.26 5.7 SURCHARGED*
S52.000 S21 0.000 0.04 0.6 OK
S2.001 54 0.000 0.76 12.7 OK
S3.000 S6 0.000 0.31 5.2 OK
S4.000 S7 0.000 0.31 5.3 OK
53.001 S8 0.000 0.72 12.1 OK
52.002 S9 0.000 1.19 34.8 SURCHARGED
52.003 STank Inlet 2 0.000 1.19 35.5 SURCHARGED*
S5.000 S5 0.000 0.05 0.6 OK
S5.001 STank Inlet 3 0.000 0.06 0.6 SURCHARGED*
S1.005 S10 ATT 0.000 0.06 3.6 SURCHARGED
S51.006 S11 0.000 0.05 4.0 SURCHARGED
S6.000 STA 0.000 0.00 0.0 OK
S51.007 S12 0.000 0.05 3.1 SURCHARGED
S51.008 SC1 0.000 0.05 3.1 OK
S7.000 S14 0.000 0.02 0.3 SURCHARGED
S$8.000 S15 0.000 0.02 0.3 SURCHARGED
58.001 S16 0.000 0.05 0.5 SURCHARGED
S7.001 S17 0.000 0.05 0.7 SURCHARGED
59.000 SC2 0.000 0.10 1.1 OK
510.000 SC4 0.000 0.12 1.3 OK
S7.002 SC3 0.000 0.19 3.1 OK
511.000 SEXMH1A 0.000 0.00 0.0 OK
S$11.001 SJ 0.000 0.00 0.0 OK*
511.002 S19 0.000 0.00 0.0 OK
$11.003 520 0.000 0.01 0.4 OK
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Norwood House

96 -102 Great Victoria Street )
BELFAST BT2 7BE Micco
Date 19/11/2021 10:35 Designed by 541

File Drainage Model - 18.11.21.MDX Checked by

XP Solutions Network 2019.1

100 year Return Period Summary of Critical Results by Maximum TLevel (Rank 1) for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O
Number of Online Controls 2 Number of Storage Structures 3 Number of Real Time

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 20.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.435 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

Number of Offline Controls 0 Number of Time/Area Diagrams 0
Controls 0

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 30

US/MH Return Climate First (X) First (Y) First (Z) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
S1.000 S1 120 Winter 100 +30% 100/120 Winter
S1.001 SJ1 120 Winter 100 +30%
S1.002 S2 120 Winter 100 +30% 100/15 Summer
S51.003 S3 120 Winter 100 +30% 30/15 Summer
S1.004 STank Inlet 1 120 Winter 100 +30%
S2.000 S21 120 Winter 100 +30% 100/120 Winter
S2.001 S4 120 Winter 100 +30% 100/15 Summer
$3.000 S6 120 Winter 100 +30% 100/120 Winter
S4.000 S7 120 Winter 100 +30% 100/120 Winter
S$3.001 S8 120 Winter 100 +30% 100/15 Summer
S52.002 S9 120 Winter 100 +30% 30/15 Summer
S2.003 STank Inlet 2 60 Winter 100 +30%
S5.000 S5 120 Winter 100 +30% 100/15 Summer
S5.001 STank Inlet 3 60 Winter 100 +30%
S1.005 S10 ATT 120 Winter 100 +30% 30/15 Summer
S1.006 S11 120 Winter 100 +30% 30/15 Summer
S6.000 S7TA 120 Winter 100 +30%
S1.007 S12 120 Winter 100 +30% 1/15 Winter
S1.008 SC1l 120 Winter 100 +30%
S7.000 S14 60 Winter 100 +30% 30/15 Summer
S$8.000 S15 60 Winter 100 +30% 30/15 Summer
S$8.001 S16 60 Winter 100 +30% 30/15 Summer
S7.001 S17 60 Winter 100 +30% 30/15 Summer
S9.000 SC2 15 Winter 100 +30%
510.000 SC4 15 Winter 100 +30%
S7.002 SC3 15 Winter 100 +30%
S11.000 SEXMH1A 120 Winter 100 +30%
S$11.001 SJ 120 Winter 100 +30%
S11.002 S19 120 Winter 100 +30%
S$11.003 S20 15 Summer 100 +30%

Water Surcharged

Level Depth
(m) (m)

59.400 0.095
59.296 0.000
59.399 0.221
59.397 1.197
58.184 0.000
59.400 0.130
59.400 0.280
59.402 0.002
59.402 0.002
59.400 0.263
59.396 0.963
58.421 0.000
59.395 1.034
58.350 0.000
59.395 1.232
59.394 1.257
59.900 -0.150
59.391 1.418
57.692 -0.253
59.944 0.344
59.945 0.345
59.944 0.406
59.944 0.430
59.792 -0.108
59.795 -0.105
59.299 -0.094
59.510 -0.150
59.494 -0.150
59.354 -0.150
59.123 -0.134
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Norwood House

96 -102 Great Victoria Street )
BELFAST BT2 7BE Micco
Date 19/11/2021 10:35 Designed by 541

File Drainage Model - 18.11.21.MDX Checked by

XP Solutions

Network 2019.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm
Flooded Pipe
US/MH Volume Flow / Overflow Flow Level
PN Name (m?) Cap. (1/s) (1/s) Status Exceeded
S1.000 S1 0.000 0.21 2.3 SURCHARGED
S51.001 SJ1 0.000 0.13 2.3 SURCHARGED*
S51.002 52 0.000 0.35 5.6 SURCHARGED
51.003 S3 0.000 0.89 9.7 SURCHARGED
S51.004 STank Inlet 1 0.000 0.42 9.3 SURCHARGED*
S52.000 S21 0.000 0.02 0.3 SURCHARGED
S2.001 54 0.000 0.38 6.2 SURCHARGED
S$3.000 S6 0.000 0.16 2.7 SURCHARGED
S4.000 S7 0.000 0.17 2.8 SURCHARGED
53.001 S8 0.000 0.38 6.4 SURCHARGED
52.002 S9 0.000 0.61 17.9 SURCHARGED
52.003 STank Inlet 2 0.000 1.00 29.9 SURCHARGED*
S5.000 S5 0.000 0.08 0.9 SURCHARGED
S5.001 STank Inlet 3 0.000 0.15 1.5 SURCHARGED*
S1.005 S10 ATT 0.000 0.08 4.5 SURCHARGED
S51.006 S11 0.000 0.05 4.3 SURCHARGED
S6.000 STA 0.000 0.00 0.0 OK
S51.007 S12 0.000 0.06 3.7 SURCHARGED
S51.008 SC1 0.000 0.06 3.7 OK
S7.000 S14 0.000 0.02 0.3 SURCHARGED
S$8.000 S15 0.000 0.02 0.3 SURCHARGED
58.001 S16 0.000 0.05 0.5 SURCHARGED
S7.001 S17 0.000 0.05 0.7 SURCHARGED
59.000 SC2 0.000 0.17 1.9 OK
510.000 SC4 0.000 0.20 2.2 OK
S7.002 SC3 0.000 0.30 4.8 OK
511.000 SEXMH1A 0.000 0.00 0.0 OK
S$11.001 SJ 0.000 0.00 0.0 OK*
511.002 S19 0.000 0.00 0.0 OK
$11.003 520 0.000 0.03 0.6 OK

©1982-2019 Innovyze




	STORM SEWER DESIGN by the Modified Rational Method



Design Criteria for Storm
	Network Design Table for Storm
	Manhole Schedules for Storm
	Area Summary for Storm
	Free Flowing Outfall Details for Storm
	Free Flowing Outfall Details for Storm
	Simulation Criteria for Storm
	Synthetic Rainfall Details
	Online Controls for Storm
	Hydro-Brake® Optimum Manhole: S12, DS/PN: S1.007, Volume (m³): 4.9
	Hydro-Brake® Optimum Manhole: S17, DS/PN: S7.001, Volume (m³): 1.0
	Storage Structures for Storm
	Tank or Pond Manhole: S10 ATT, DS/PN: S1.005
	Tank or Pond Manhole: S14, DS/PN: S7.000
	Tank or Pond Manhole: S15, DS/PN: S8.000
	1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm
	30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm
	100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

