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Innovyze Network 2018.1.1
STORM SEWER DESIGN by the Modified Rational Method
Design Criteria for NETWORK 4 STORM REV A.SWS
Pipe Sizes NETWORK 3 STORM Manhole Sizes NETWORK 3 STORM
FSR Rainfall Model - England and Wales
Return Period (years) 5 PIMP (%) 100
M5-60 (mm) 20.000 Add Flow / Climate Change (%) 10
Ratio R 0.400 Minimum Backdrop Height (m) 0.200
Maximum Rainfall (mm/hr) 0 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) 0.75
Volumetric Runoff Coeff. 1.000 Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Time Area Diagram for NETWORK 4 STORM REV A.SWS
Time Area Time Area Time Area
(mins) (ha) | (mins) (ha) | (mins) (ha)
0-4 1.921 4-8 2.329 8-12 0.034
Total Area Contributing (ha) = 4.284
Total Pipe Volume (m?) = 418.441
Network Design Table for NETWORK 4 STORM REV A.SWS
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.000 30.959 0.225 137.6 0.142 5.00 0.0 0.600 o 300 Pipe/Conduit 5]
1.001 27.031 0.114 237.1 0.195 0.00 0.0 0.600 o 375 Pipe/Conduit &
1.002 67.228 0.405 166.0 0.134 0.00 0.0 0.600 o 525 Pipe/Conduit 5]
1.003 32.467 0.345 94.1 0.275 0.00 0.0 0.600 o 525 Pipe/Conduit &
2.000 60.158 0.950 63.3 0.243 5.00 0.0 0.600 o 375 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL X I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 0.00 5.39 122.414 0.142 0.0 0.0 0.0 1.34 94.6 0.0
1.001 0.00 5.77 122.114 0.337 0.0 0.0 0.0 1.17 129.5 0.0
1.002 0.00 6.42 121.850 0.471 0.0 0.0 0.0 1.74 375.8 0.0
1.003 0.00 6.65 121.445 0.746 0.0 0.0 0.0 2.31 499.9 0.0
2.000 0.00 5.44 122.200 0.243 0.0 0.0 0.0 2.28 251.8 0.0
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Network Design Table for NETWORK 4 STORM REV

A.SWS

PN Length Fall Slope I.Area T.E. Base k
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm)
1.004 17.304 0.464 37.3 0.097 0.00 0.0 0.600
1.005 34.071 1.111 30.7 0.376 0.00 0.0 0.600
1.006 34.063 1.250 27.3 0.061 0.00 0.0 0.600
1.007 62.646 2.300 27.2 0.226 0.00 0.0 0.600
1.008 28.410 1.225 23.2 0.174 0.00 0.0 0.600
1.009 30.026 1.200 25.0 0.091 0.00 0.0 0.600
3.000 34.320 0.206 166.6 0.072 5.00 0.0 0.600
1.010 49.856 1.950 25.6 0.102 0.00 0.0 0.600
4.000 12.010 0.148 81.1 0.135 5.00 0.0 0.600
1.011 19.167 0.225 85.2 0.025 0.00 0.0 0.600
1.012 58.420 1.700 34.4 0.043 0.00 0.0 0.600
1.013 33.503 0.925 36.2 0.089 0.00 0.0 0.600
1.014 9.954 0.200 49.8 0.077 0.00 0.0 0.600
1.015 13.191 0.175 75.4 0.049 0.00 0.0 0.600
1.016 51.598 0.125 412.8 0.000 0.00 0.0 0.600
5.000 60.597 0.625 97.0 0.088 5.00 0.0 0.600
5.001 7.893 0.175 45.1 0.104 0.00 0.0 0.600
Network Results Table
PN Rain T.C. US/IL E I.Area % Base Foul
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s)
1.004 0.00 6.72 121.025 1.086 0.0 0.0
1.005 0.00 6.85 120.561 1.462 0.0 0.0
1.006 0.00 6.97 119.450 1.523 0.0 0.0
1.007 0.00 7.18 118.125 1.749 0.0 0.0
1.008 0.00 7.27 115.825 1.923 0.0 0.0
1.009 0.00 7.36 114.600 2.014 0.0 0.0
3.000 0.00 5.47 113.829 0.072 0.0 0.0
1.010 0.00 7.52 113.400 2.188 0.0 0.0
4.000 0.00 5.10 111.898 0.135 0.0 0.0
1.011 0.00 7.63 111.375 2.348 0.0 0.0
1.012 0.00 7.83 111.150 2.391 0.0 0.0
1.013 0.00 7.94 109.375 2.480 0.0 0.0
1.014 0.00 7.98 108.450 2.557 0.0 0.0
1.015 0.00 8.05 108.250 2.606 0.0 0.0
1.016 0.00 8.67 108.075 2.606 0.0 0.0
5.000 0.00 5.63 118.825 0.088 0. 0.0
5.001 0.00 5.69 118.200 0.192 0.0 0.0
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Network Design Table for NETWORK 4 STORM REV A.SWS
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
6.000 30.367 0.325 93.4 0.064 5.00 0.0 0.600 o 300 Pipe/Conduit &
6.001 13.173 0.100 131.7 0.066 0.00 0.0 0.600 o 300 Pipe/Conduit @
5.002 51.406 1.904 27.0 0.065 0.00 0.0 0.600 o 375 Pipe/Conduit @
7.000 29.736 0.154 193.1 0.112 5.00 0.0 0.600 o 300 Pipe/Conduit @
7.001 33.660 0.175 192.3 0.097 0.00 0.0 0.600 o 375 Pipe/Conduit &
5.003 41.926 1.346 31.1 0.155 0.00 0.0 0.600 o 450 Pipe/Conduit &
5.004 19.038 0.651 29.2 0.098 0.00 0.0 0.600 o 525 Pipe/Conduit @
5.005 24.947 0.520 48.0 0.025 0.00 0.0 0.600 o 525 Pipe/Conduit &
5.006 32.715 0.682 48.0 0.077 0.00 0.0 0.600 o 525 Pipe/Conduit @
5.007 15.540 0.247 62.9 0.140 0.00 0.0 0.600 o 600 Pipe/Conduit &
5.008 13.284 0.275 48.3 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit @
5.009 29.746 0.600 49.6 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit &
5.010 46.230 0.600 77.1 0.099 0.00 0.0 0.600 o 600 Pipe/Conduit @
5.011 23.312 0.450 51.8 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit e
5.012 36.333 1.300 27.9 0.073 0.00 0.0 0.600 o 600 Pipe/Conduit "
5.013 44.602 1.075 41.5 0.090 0.00 0.0 0.600 o 600 Pipe/Conduit e
5.014 49.736 0.125 397.9 0.000 0.00 0.0 0.600 o000 49 Pipe/Conduit "
Network Results Table
PN Rain T.C. US/IL E I.Area % Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
6.000 0.00 5.31 118.450 0.064 0.0 0.0 0.0 1.63 115.0 0.0
6.001 0.00 5.47 118.125 0.130 0.0 0.0 0.0 1.37 96.7 0.0
5.002 0.00 5.93 117.950 0.387 0.0 0.0 0.0 3.50 386.5 0.0
7.000 0.00 5.44 116.450 0.112 0.0 0.0 0.0 1.13 79.7 0.0
7.001 0.00 5.87 116.221 0.209 0.0 0. 0.0 1.30 143.9 0.0
5.003 0.00 6.12 115.971 0.751 0.0 0.0 0.0 3.65 581.0 0.0
5.004 0.00 6.20 114.550 0.849 0.0 0.0 0.0 4.15 899.1 0.0
5.005 0.00 6.33 113.899 0.874 0.0 0.0 0.0 3.24 701.3 0.0
5.006 0.00 6.50 113.379 0.951 0.0 0.0 0.0 3.24 701.4 0.0
5.007 0.00 6.58 112.622 1.091 0.0 0.0 0.0 3.07 869.1 0.0
5.008 0.00 6.64 112.375 1.091 0.0 0.0 0.0 3.51 992.3 0.0
5.009 0.00 6.79 112.100 1.091 0.0 0.0 0.0 3.46 979.5 0.0
5.010 0.00 7.07 111.500 1.190 0.0 0.0 0.0 2.78 785.0 0.0
5.011 0.00 7.18 110.900 1.190 0.0 0.0 0.0 3.39 958.1 0.0
5.012 0.00 7.31 110.450 1.263 0.0 0.0 0.0 4.62 1305.8 0.0
5.013 0.00 7.51 109.150 1.353 0.0 0.0 0.0 3.79 1071.0 0.0
5.014 0.00 8.19 108.075 1.353 0.0 0.0 0.0 1.21 1029.8 0.0
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Network Design Table for NETWORK 4 STORM REV A.SWS

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
8.000 30.139 0.475 63.5 0.166 5.00 0.0 0.600 o 300 Pipe/Conduit &
8.001 46.528 0.862 54.0 0.042 0.00 0.0 0.600 o 300 Pipe/Conduit &
8.002 46.563 0.938 49.6 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit &
8.003 19.305 0.725 26.6 0.117 0.00 0.0 0.600 o 300 Pipe/Conduit &
8.004 55.875 0.275 203.2 0.000 0.00 0.0 0.600 fele} 41 Pipe/Conduit &
1.017 10.473 0.475 22.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.018 5.000 0.050 100.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit &

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)
8.000 0.00 5.25 111.225 0.166 0.0 0.0 0.0 1.98 139.8 0.0
8.001 0.00 5.62 110.750 0.208 0.0 0.0 0.0 2.14 151.6 0.0
8.002 0.00 5.96 109.888 0.208 0.0 0.0 0.0 2.24 158.1 0.0
8.003 0.00 6.07 108.950 0.325 0.0 0.0 0.0 3.06 216.2 0.0
8.004 0.00 6.92 108.225 0.325 0.0 0.0 0.0 1.10 154.7 0.0
1.017 0.00 8.73 107.950 4.284 0.0 0.0 0.0 3.36 237.7 0.0
1.018 0.00 8.78 107.475 4.284 0.0 0.0 0.0 1.57 111.1 0.0
Conduit Sections for NETWORK 4 STORM REV A.SWS
NOTE: Diameters less than 66 refer to section numbers of hydraulic
conduits. These conduits are marked by the symbols:- [] box
culvert, \/ open channel, oo dual pipe, ooo triple pipe, O egg.

Section numbers < 0 are taken from user conduit table

Section Conduit Major Minor Side Corner 4*Hyd XSect
Number Type Dimn. Dimn. Slope Splay Radius Area
(mm)  (mm) (Deg) (mm) (m) (m?)

41 00 600 300 0.299 0.141

49 ooo 1800 600 0.600 0.848

-1 ooo 2250 750 0.750 1.325
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Simulation Criteria for NETWORK 4 STORM REV A.SWS

Number of Input Hydrographs 0 Number
Number of Online Controls 1 Number
Number of Offline Controls 0 Number

Synthetic Rainfall

Volumetric Runoff Coeff 1.000 Additional Flow - % of Total Flow

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

Hot Start (mins) 0 Inlet Coeffiecient

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

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

of Storage Structures 1
of Time/Area Diagrams 0
of Real Time Controls 0

Rainfall Model
Return Period (years)

M5-60 (mm)
Ratio R

Region England and Wales

Details
FSR Profile Type Summer
5 Cv (Summer) 1.000
Cv (Winter) 1.000
20.000 Storm Duration (mins) 30

0.400

7.000
0.000
0.800
0.000
60

1
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Online Controls for NETWORK 4 STORM REV A.SWS

Hydro-Brake® Optimum Manhole: 415, DS/PN: 1.017, Volume

(m?)

121.0

Unit Reference MD-SHE-0227-2900-1450-2900

Des

ign Head (m)

Design Flow (1/s)
Flush-Flo™ Calculated
Objective Minimise upstream storage

1.
2

Application Surf
Sump Available
Diameter (mm)
Invert Level (m) 107.
Minimum Outlet Pipe Diameter (mm)
Suggested Manhole Diameter (mm) 1
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.450 29.0
Flush-Flo™ 0.448 29.0
Kick-Flo® 0.987 24.1
Mean Flow over Head Range - 24.8

450
9.0

ace
Yes
227
950
300
800

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

Hydro-Brake® Optimum as specified.

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 7.6 1.200 26.5 3.000 41.1
0.200 22.7 1.400 28.5 3.500 44.3
0.300 28.2 1.600 30.4 4.000 47.2
0.400 28.9 1.800 32.2 4.500 50.0
0.500 28.9 2.000 33.8 5.000 52.6
0.600 28.6 2.200 35.4 5.500 55.1
0.800 27.4 2.400 36.9 6.000 57.5
1.000 24.3 2.600 38.4 6.500 59.8

Depth

O W 0 0 J J

(m) Flow (1/s)

.000
.500
.000
.500
.000
.500

62.
64.
66.
68.
70.
71.

o o = O
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Storage Structures for NETWORK 4 STORM REV A.SWS

Tank or Pond Manhole: 415, DS/PN: 1.017

0.000

Invert Level (m) 108.000

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

2528.0 1.450 3811.0
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Summary of Critical Results by Maximum Level (Rank 1) for NETWORK 4 STORM
REV A.SWS
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 7.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 0.000
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 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 1.000
M5-60 (mm) 20.000 Cv (Winter) 1.000
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status OFF
Inertia Status OFF
Profile (s) Summer and Winter
Duration(s) (mins) 30, 60, 120, 180, 240, 360, 480, 600, 720,
960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080
Return Period(s) (years) 100
Climate Change (%) 40
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 400 30 Summer 100 +40% 100/30 Summer 123.534
1.001 420 30 Summer 100 +40% 100/30 Summer 123.220
1.002 401 30 Summer 100 +40% 100/30 Summer 122.670
1.003 452 30 Summer 100 +40% 100/30 Summer 122.252
2.000 418 30 Summer 100 +40% 122.453
1.004 402 30 Summer 100 +40% 100/30 Summer 121.710
1.005 450 30 Summer 100 +40% 121.049
1.006 403 30 Summer 100 +40% 119.923
1.007 405 30 Summer 100 +40% 118.574
1.008 406 30 Summer 100 +40% 100/30 Summer 116.798
1.009 407 30 Summer 100 +40% 100/30 Summer 115.782
3.000 421 30 Summer 100 +40% 100/30 Summer 114.758
1.010 408 30 Summer 100 +40% 100/30 Summer 114.685
4.000 453 30 Summer 100 +40% 100/30 Summer 113.178
1.011 409 30 Summer 100 +40% 100/30 Summer 113.136
1.012 410 30 Summer 100 +40% 100/30 Summer 112.206
1.013 411 30 Summer 100 +40% 100/30 Summer 111.011
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Summary of Critical Results by Maximum Level (Rank 1) for NETWORK 4 STORM
REV _A.SWS
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m?) Cap. (1/s) (1/s) Status Exceeded
1.000 400 0.820 0.000 1.22 105.1 FLOOD RISK
1.001 420 0.731 0.000 2.21 249.6 SURCHARGED
1.002 401 0.295 0.000 0.98 338.8 SURCHARGED
1.003 452 0.282 0.000 1.23 521.9 SURCHARGED
2.000 418 -0.122 0.000 0.79 186.0 OK
1.004 402 0.085 0.000 1.12 761.8 SURCHARGED
1.005 450 -0.112 0.000 0.97 1007.9 OK
1.006 403 -0.127 0.000 0.96 1051.0 OK
1.007 405 -0.226 0.000 0.76 1215.4 OK
1.008 406 0.298 0.000 0.93 1304.7 SURCHARGED
1.009 407 0.507 0.000 0.96 1337.5 SURCHARGED
3.000 421 0.629 0.000 0.60 47.6 SURCHARGED
1.010 408 0.610 0.000 0.89 1425.2 SURCHARGED
4.000 453 0.905 0.000 0.65 98.5 FLOOD RISK
1.011 409 1.011 0.000 2.04 1511.4 FLOOD RISK
1.012 410 0.306 0.000 0.84 1531.3 SURCHARGED
1.013 411 0.811 0.000 0.86 1569.4 SURCHARGED
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Summary of Critical Results by

Maximum Level (Rank 1) for NETWORK 4 STORM

REV A.SWS
US/MH Return Climate First (X) First (Y) First (2) Overflow

PN Name Storm Period Change Surcharge Flood Overflow Act.

1.014 412 30 Summer 100 +40% 100/30 Summer

1.015 413 30 Summer 100 +40% 100/30 Summer

1.016 414 720 Winter 100 +40% 100/60 Summer

5.000 423 30 Summer 100 +40%

5.001 424 30 Summer 100 +40% 100/30 Summer

6.000 442 30 Summer 100 +40%

6.001 443 30 Summer 100 +40% 100/30 Summer

5.002 425 30 Summer 100 +40%

7.000 480 30 Summer 100 +40% 100/30 Summer

7.001 481 30 Summer 100 +40% 100/30 Summer

5.003 455 30 Summer 100 +40% 100/30 Summer

5.004 426 30 Summer 100 +40% 100/30 Summer

5.005 427 30 Summer 100 +40% 100/30 Summer

5.006 429 30 Summer 100 +40% 100/30 Summer

5.007 431 30 Summer 100 +40% 100/30 Summer

5.008 432 30 Summer 100 +40% 100/30 Summer

5.009 433 30 Summer 100 +40% 100/30 Summer

5.010 435 30 Summer 100 +40% 100/30 Summer

5.011 436 30 Summer 100 +40% 100/30 Summer

5.012 437 30 Summer 100 +40%

5.013 439 30 Summer 100 +40%

5.014 440 720 Winter 100 +40% 100/30 Summer

8.000 445 30 Summer 100 +40% 100/30 Summer

8.001 446 30 Summer 100 +40% 100/30 Summer

8.002 451 30 Summer 100 +40% 100/30 Summer

8.003 447 30 Summer 100 +40% 100/30 Summer

8.004 448 720 Winter 100 +40% 100/30 Summer

1.017 415 720 Winter 100 +40% 100/30 Summer

1.018 49 10080 Summer 100 +40% 100/1440 Summer

Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m?) Cap. (1/s) (1/s) Status Exceeded
1.014 412 110.324 1.049 0.000 1.89 1604.1 FLOOD RISK
1.015 413 109.605 0.530 0.000 2.05 1626.0 SURCHARGED
1.016 414 109.165 0.340 0.000 0.11 163.2 FLOOD RISK
5.000 423 118.998 -0.127 0.000 0.62 66.6 OK
5.001 424 118.660 0.160 0.000 1.41 147.4 SURCHARGED
6.000 442 118.594 -0.156 0.000 0.47 49.1 OK
6.001 443 118.481 0.056 0.000 1.29 102.1 SURCHARGED
5.002 425 118.240 -0.085 0.000 0.83 298.6 OK
7.000 480 117.426 0.676 0.000 1.09 79.1 SURCHARGED
7.001 481 117.248 0.652 0.000 1.10 141.6 SURCHARGED
5.003 455 117.044 0.623 0.000 1.01 525.3 SURCHARGED
5.004 426 115.707 0.632 0.000 0.93 577.2 SURCHARGED
5.005 427 115.147 0.723 0.000 1.06 588.2 SURCHARGED
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Summary of Critical Results by Maximum Level (Rank 1) for NETWORK 4 STORM
REV_A.SWS
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m3?) Cap. (1/s) (1/s) Status Exceeded
5.006 429 114.557 0.653 0.000 1.07 632.9 SURCHARGED
5.007 431 113.772 0.550 0.000 1.44 715.6 SURCHARGED
5.008 432 113.260 0.285 0.000 1.36 712.0 SURCHARGED
5.009 433 112.771 0.071 0.000 0.91 704.1 SURCHARGED
5.010 435 112.289 0.189 0.000 1.09 743.3 SURCHARGED
5.011 436 111.570 0.070 0.000 1.10 742 .4 SURCHARGED
5.012 437 110.824 -0.226 0.000 0.70 768.3 OK
5.013 439 109.587 -0.163 0.000 0.87 801.2 OK
5.014 440 109.165 0.490 0.000 0.09 85.5 SURCHARGED
8.000 445 111.795 0.270 0.000 0.97 122.7 SURCHARGED
8.001 446 111.401 0.351 0.000 1.00 142 .3 SURCHARGED
8.002 451 110.550 0.362 0.000 0.96 142 .3 SURCHARGED
8.003 447 109.745 0.495 0.000 1.13 211.9 SURCHARGED
8.004 448 109.166 0.641 0.000 0.14 19.9 FLOOD RISK
1.017 415 109.165 0.915 0.000 0.17 28.8 FLOOD RISK
1.018 49 108.093 0.318 0.000 0.48 29.3 SURCHARGED
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