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Introduction

Burrows

This technical note has been prepared by Burrows Graham Ltd. on behalf of Ask Real Estate in response to the
LLFA CDN Consultation Response in relation to condition 35 of the decision notice ref. 144691/FO/2025

RESPONSE TO LLFA COMMENTS

LLFA Observations and Advice

Burrows Graham Response

Where surface water is connected to the
ordinary watercourse, agreement in
principle from Manchester City Council as
Lead Local Flood Authority is required.
Please note that all new connections to the
watercourses shall comply with reduction
of flows to Greenfield runoff rates. An email
of acceptance of proposed flows and/or
new connection will suffice.

e Not applicable, a section 106 shall be sought
with United Utilities before the connection into
public sewer system is made.

A finalised drainage layout showing all
components, outfalls, levels and
connectivity.

e Drainage layout provided within the appendices
of this document which includes the relevant
information.

An existing and proposed impermeable
areas drawing to accompany all discharge
rate calculations.

e Drawings provided within the appendices of this
document.

e Final discharge rate has been proposed in
accordance with the consented drainage
strategy, approved in 2025.

Hydraulic calculations of the proposed
drainage system, including all design
parameters. Calculations must Include
Critical Storm Events for the 1in 2, 1 in 30
and 1 in 100 + 45% Climate Change. Results
must demonstrate no surcharge for the 1 in
2, no flooding in the 1 in 30 and no flooding
of buildings for the 1 in 100 + 45% Climate
Change.

e Hydraulic calculations for the relevant rainfall
events and climate change allowances are
provided within the appendices of this
document.

o Sufficient attenuation is provided to ensure
flooding does not occur within any of the stated
rainfall events. Manhole 18 is shown as
surcharged in the 1:2 year event as a result of
the flow restriction.

e The calculations have been updated to include
the inspection chambers within the permeable
paving ‘IC". Note that the 'CP’ references in the
calculations relate to the car park permeable
paving areas.

Construction details of flow control and
SuDS elements.

e Construction details provided within appendices
of this document.

A plan indicating easements. SuDS features
(including attenuation tanks) should be

appropriately positioned, including a 2.5m

e Suds easements plan provided within the
appendices of this document.
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easement from the existing highway and a 5m
easement from any dwellings,

guaranteeing accessibility for future
maintenance and contingency for asset

failure. This practice is in accordance with
SuDS Manual (C753).
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APPENDIX A - BELOW GROUND DRAINAGE GENERAL ARRANGEMENT
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Burrows Graham Limited

File: 30546-BGL-XX-XX-CA-D-00001 |
Network: SW

Benny Prescott

29/09/2026

Page 1

Rainfall Methodology
Return Period (years)
Additional Flow (%)
cv

Time of Entry (mins)

Maximum Time of Concentration (mins)

Node

CP1

CpP2

CP3

CP4

Maximum Rainfall (mm/hr)

CL

(m)
71.475

Easting

(m)
382678.112

Northing

(m)
385538.769

382669.361 385547.702 71.630

382673.976 385570.110 71.430

382679.336 385595.772 71.115

382740.154 385589.159 71.640

382714.768 385594.367 71.640

382699.652 385609.225 71.130

382668.335 385598.196 71.220

382672.974 385603.790 71.075

382663.978 385615.296 70.940

Design Settings

FEH-22 Minimum Velocity (m/s)
100 Connection Type
45 Minimum Backdrop Height (m)
0.750 Preferred Cover Depth (m)
5.00 Include Intermediate Ground
30.00 Enforce best practice design rules
50.0

Manhole Schedule

Depth  Dia Connections Link
(m)  (mm)
0.350 j
0
1.600 07 1
1
0
1.675 é 1
1 0
1.500 . 1
1 0
1.125
O
0
1.653 1
0
-
0
0.350
0\
0
0.350
0
\
0
1.657 1
0 2 2
4 4
0
0.350

1.00

Level Soffits

0.200

0.900

v

X

IL Dia
(m)  (mm)

71.125 225
225
375
375

69.755 450

69.615 450

69.615 450

69.987 300

70.780 150

70.870 150

69.718 300

69.568 450

69.418 600

70.590 150

Flow+ v12.0 Copyright © 1988-2026 Causeway Technologies Ltd




Burrows Graham Limited File: 30546-BGL-XX-XX-CA-D-00001 | | Page 2
Network: SW
Benny Prescott
29/09/2026

Manhole Schedule

Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
CP6 382650.998 385618.291 70.880 0.350
0\
0 70.530 150
CP5 382651.926 385603.540 71.100 0.350
0 &—o
0 70.750 150
7 382647.564 385610.629 70.960 1.594 2 1
0 3 2
4 3
1 4 69.366 600
0 69.366 600
9 382637.179 385679.327 71.320 1.320
0 0 300
10 382630.065 385666.229 71.275 1.438 ¢1 1 300
0 0 69.837 300
11 382625.804 385658.383 71.245 1.645 gé 1 69.750 300
0 0 69.600 450
12 382623.294 385649.058 71.050 1.500 é 1 69.550 450
0 0 69.550 450
CpP7 382620.994 385630.804 70.810 0.350
\0
0 70.460 150
8 382615.395 385619.459 70.800 1.500 3 1 69.300 600
0 2
4 3 69.450 450
1 4 69.300 600
0 69.300 600

CP8 382608.294 385629.998 70.800 0.350

o\
0 70.450 150
13 382595.515 385624.974 70.900 1.641 1 69.259 600
o&& 2
13 3 69.259 600
0 600
Tank1 382612.040 385611.006 71.300 1.950 °'i\f1
0-1 69.350 600
0-2 69.350 600

Flow+ v12.0 Copyright © 1988-2026 Causeway Technologies Ltd




Burrows Graham Limited File: 30546-BGL-XX-XX-CA-D-00001 | | Page 3
Network: SW
Benny Prescott
29/09/2026
Manhole Schedule
Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
15 382554.716 385587.921 71.660 1.125 éﬂ
0
16 382558.690 385602.446 71.530 1.425 @ 1
1 0 70.105
14 382566.990 385632.778 71.040 1.840 ) 1
0 2 69.575
3 3 600
2 0 600
CP10 382556.711 385630.340 71.100 0.350
\0
0 70.750 150
17 382558.014 385635.234 71.040 1.859 1 1
0 2
3 3 600
2 0 600
CP12 382534.416 385641.596 71.050 0.350 OX
0 70.700 150
Tank 2 382546.498 385653.080 70.900 1.750 1
7
0 0 69.150 600
18 382542.446 385639.531 71.040 1.940 1 1 69.100 600
(_é\ 2 600
o 2
0 225
19 382530.613 385639.404 71.100 2.047 0 1 225
&
0 225
20 382528.461 385693.391 70.300 1.463 o§> 1 225
1 0 68.837 225
OUTFALL 382512.530 385722.191 70.200 1.500 1 68.700 225
Q
CP9 382572.120 385639.904 70.910 0.350
9\0
0 70.560 150
CP11 382565.024 385644.911 70.950 0.350
0<—»
0 70.600 150

Flow+ v12.0 Copyright © 1988-2026 Causeway Technologies Ltd




Burrows Graham Limited File: 30546-BGL-XX-XX-CA-D-00001 | | Page 4
Network: SW
Benny Prescott
29/09/2026

Manhole Schedule

Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
IC1 382678.693 385541.862 71.475 1.125 1 70.425 225
0$
1 0 225
1C2 382695.006 385612.332 71.130 1.050 1 70.080 150
AN
0
IC3 382665.085 385600.309 71.220 1.050 1 70.170 150
E \70
1
0
IC5 382647.415 385603.721 71.100 1.050 9 1 70.050 150
&-
0
IC4 382660.864 385616.467 70.940 1.050 1 69.890 150
PN
0
IC6 382648.155 385619.644 70.880 1.050 1 69.830 150
i !
0 0
IC7 382625.043 385629.980 70.810 1.050 1 69.760 150
1 ;
° 0
IC8 382604.028 385631.859 70.800 1.050 1 69.750 150
SO,
[
0
IC9 382575.699 385638.986 70.910 1.050 1 69.860 150
5D
0
0
IC11 382561.171 385645.245 70.950 1.050 1 69.900 150
& 1
0 0
IC10 382560.198 385628.706 71.100 1.050 0 1 70.050 150
O
0
1C12 382533.978 385644.089 71.050 1.050 1 70.000 150
1 0

Flow+ v12.0 Copyright © 1988-2026 Causeway Technologies Ltd




Burrows Graham Limited

Network: SW
Benny Prescott
29/09/2026

File: 30546-BGL-XX-XX-CA-D-00001 |

Page 5

Rainfall Methodology FEH-13 Analysis Speed
Rainfall Events Singular Skip Steady State x
Summer CV  0.750 Drain Down Time (mins) 240
Winter CV  0.840 Additional Storage (m¥ha) 20.0
Storm Durations
15 30 60 120 180 240 360 480

Return Period

Simulation Settings

Climate Change Additional Area

Detailed

Starting Level (m)
Check Discharge Rate(s)
Check Discharge Volume

600 720 960 1440

Additional Flow

(vears) (CC %) (A %) (@ %)

2 0 0 0

30 40 0 0

100 45 0 0

Node 18 Online Hydro-Brake® Control
Flap Valve x Objective  (HE) Minimise upstream storage
Downstream Link 1.010 Sump Available Vv
Replaces Downstream Link v/ Product Number CTL-SHE-0154-1360-1900-1360
Invert Level (m) 69.100 Min Outlet Diameter (m) 0.225
Design Depth (m) 1.900 Min Node Diameter (mm) 1500
Design Flow (I/s) 13.6

Node Tank 2 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 69.150
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.90 Time to half empty (mins)
Depth  Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?) (m?) (m) (m?) (m?) (m)  (m?) (m?)
0.000 1220.0 0.0 0.800 1220.0 0.0 0.801 0.0 0.0
Node CP1 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 71.125 Slope (1:X) 40.0
Side Inf Coefficient (m/hr) 0.00000 Time to half empty (mins) 5 Depth (m) 0.250
Safety Factor 2.0 Width (m) 11.000 Inf Depth (m)
Porosity 0.30 Length (m) 57.000
Node CP3 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 70.870 Slope (1:X) 60.0
Side Inf Coefficient (m/hr) 0.00000 Time to half empty (mins) 6 Depth (m) 0.250
Safety Factor 2.0 Width (m) 16.000 Inf Depth (m)
Porosity 0.30 Length (m) 22.750
Node CP2 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 70.780 Slope (1:X) 30.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 4 Depth (m) 0.250
Safety Factor 2.0 Width (m) 11.000 Inf Depth (m)
Porosity 0.30 Length (m) 27.000

X
X

Flow+ v12.0 Copyright © 1988-2026 Causeway Technologies Ltd




Burrows Graham Limited File: 30546-BGL-XX-XX-CA-D-00001 | | Page 6
Network: SW
Benny Prescott
29/09/2026

Node CP4 Carpark Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 70.590 Slope (1:X) 48.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 5 Depth (m) 0.250
Safety Factor 2.0 Width (m) 15.500 Inf Depth (m)
Porosity 0.30 Length (m) 19.500

Node CP6 Carpark Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 70.530 Slope (1:X) 48.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 5 Depth (m) 0.250
Safety Factor 2.0 Width (m) 5.000 Inf Depth (m)
Porosity 0.30 Length (m) 17.500

Node CP5 Carpark Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 70.750 Slope (1:X) 38.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 0 Depth (m) 0.250
Safety Factor 2.0 Width (m) 5.000 Inf Depth (m)
Porosity 0.30 Length (m) 20.500

Node CP7 Carpark Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 70.460 Slope (1:X) 49.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 6 Depth (m) 0.250
Safety Factor 2.0 Width (m) 5.000 Inf Depth (m)
Porosity 0.30 Length (m) 23.000

Node CP8 Carpark Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 70.450 Slope (1:X) 41.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 6 Depth (m) 0.250
Safety Factor 2.0 Width (m) 16.000 Inf Depth (m)
Porosity 0.30 Length (m) 14.000

Node CP10 Carpark Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 70.750 Slope (1:X) 60.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 9 Depth (m) 0.250
Safety Factor 2.0 Width (m) 16.500 Inf Depth (m)
Porosity 0.30 Length (m) 39.000

Node CP9 Carpark Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 70.560 Slope (1:X) 60.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 6 Depth (m) 0.250
Safety Factor 2.0 Width (m) 16.000 Inf Depth (m)
Porosity 0.30 Length (m) 11.000

Node CP11 Carpark Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 70.600 Slope (1:X) 60.0
Side Inf Coefficient (m/hr) 0.00000 Time to half empty (mins) 0 Depth (m) 0.250
Safety Factor 2.0 Width (m) 5.000 Inf Depth (m)
Porosity 0.30 Length (m) 7.500

Flow+ v12.0 Copyright © 1988-2026 Causeway Technologies Ltd




Burrows Graham Limited File: 30546-BGL-XX-XX-CA-D-00001 | | Page 7
Network: SW
Benny Prescott
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Node Tank 1 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 69.350
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins)

Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?)  (m?) (m) (m?)  (m?) (m) (m?)  (m?)

0.000 760.0 0.0 0.800 760.0 0.0 0.801 0.0 0.0

Node CP12 Carpark Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 70.700 Slope (1:X) 60.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) O Depth (m) 0.250
Safety Factor 2.0 Width (m) 5.000 Inf Depth (m)
Porosity 1.00 Length (m) 20.000

Flow+ v12.0 Copyright © 1988-2026 Causeway Technologies Ltd
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Page 8

Results for 2 year Critical Storm Duration. Lowest mass balance: 95.75%

Node Event us Peak Level Depth
Node (mins) (m) (m)

15 minute winter CP1 10 71.166 0.041

15 minute winter 1 10 70.145 0.115

15 minute winter 2 10 69.902 0.147

15 minute winter 3 11 69.812 0.197

15 minute winter 4 10 70.606 0.091

15 minute winter 5 11 70.095 0.108

15 minute winter CP2 10 70.811 0.031

15 minute winter CP3 11 70.912 0.042

15 minute winter 6 11 69.719 0.301

15 minute winter CP4 11 70.631 0.041

15 minute winter CP6 10 70.558 0.028

15 minute summer CP5 1 70.750 0.000

15 minute winter 7 11 69.678 0.312

15 minute winter 9 10 70.095 0.095

15 minute winter 10 10 69.980 0.143

15 minute winter 11 10 69.788 0.188

15 minute winter 12 11 69.753 0.203

15 minute winter CP7 10 70.493 0.033

15 minute winter 8 11 69.588 0.288

15 minute winter CP8 11 70.485 0.034

15 minute winter 13 11 69.518 0.259

30 minute winter Tank 1 28 69.446 0.096

15 minute winter 15 10 70.620 0.085

15 minute winter 16 10 70.200 0.095
Link Event us Link DS Outflow

(Outflow) Node Node (1/s)

15 minute winter CP1 1.000 IC1 13.2
15 minute winter 1 1.002 2 34.7
15 minute winter 2 1.003_1 3 50.7
15 minute winter 3 1.003 6 73.5
15 minute winter 4 2.000 5 13.0
15 minute winter 5 2.001 6 23.6
15 minute winter CP2 3.000 1C2 6.1
15 minute winter CP3 4.000 IC3 5.6
15 minute winter 6 1.004 7 119.3
15 minute winter CP4 5.000 IC4 5.5
15 minute winter CP6 6.000 IC6 2.5
15 minute summer CP5 7.000 IC5 0.0
15 minute winter 7 1.006_1 8 146.7
15 minute winter 9 8.000 10 23.0
15 minute winter 10 8.001 11 41.0
15 minute winter 11 8.002 12 57.9
15 minute winter 12 8.003 8 71.9
15 minute winter CP7 9.000 IC7 34
15 minute winter 8 1.006 13 128.6
15 minute winter CP8 11.000 IC8 3.9
15 minute winter 13 1.007 14 85.9
15 minute winter Tank 1 10.000 8 -107.7
15 minute winter Tank1 12.000 13 -70.3
15 minute winter 15 13.000 16 133
15 minute winter 16 13.001 14 239

Inflow
(1/s)
13.4
35.4
51.0
73.5
13.4
23.9
6.1
5.9
119.4
5.7
2.6
0.0
147.4
23.3
41.7
58.6
71.7
3.5
236.4
4.0
156.8
133.8

13.6
24.3

(m/s)
2.742
1.274
0.914
1.185
0.888
1.053
1.355
1.049
0.825
1.078
0.869
0.000
1.058
0.887
1.346
0.884
1.098
0.955
1.029
1.029
0.721

-1.769

-1.311
1.009
1.536

Node
Vol (m3)
0.2464
0.3894
0.4131
0.7121
0.2550
0.2235
0.0937
0.2671
0.7220
0.2152
0.0512
0.0000
1.1392
0.3430
0.4237
0.5522
0.5540
0.0696
0.9240
0.1444
1.0347
72.8379

0.2413
0.2116

Velocity Flow/Cap

0.068
0.185
0.215
0.337
0.326
0.269
0.095
0.168
0.393
0.165
0.076
0.000
0.482
0.198
0.374
0.250
0.391
0.103
0.422
0.116
0.281
-0.314
-0.158
0.276
0.353

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000

Link
Vol (m3)
0.0242
0.6259
1.4577
0.6349
0.3786
0.9603
0.0257
0.1093
3.8093
0.1044
0.0591
0.0000
4.6932
0.3886
0.2725
0.6376
2.0053
0.0731
2.5776
0.0766
3.7228
1.3993
1.3407
0.1987
0.4894

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK
OK

Discharge
Vol (m3)
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29/09/2026
Results for 2 year Critical Storm Duration. Lowest mass balance: 95.75%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (1/s) Vol (m3) (m?)
15 minute winter 14 11 69.491 0.291 116.1 0.5725 0.0000 OK
15 minute winter CP10 11 70.810 0.060 11.9 0.5045 0.0000 OK
15 minute winter 17 11 69.448 0.267 138.2 0.8869 0.0000 OK
15 minute winter CP12 10 70.715 0.015 2.0 0.0382 0.0000 OK
480 minute winter  Tank 2 376 69.374 0.224 27.8 246.0734 0.0000 OK
15 minute winter 18 11 69.393 0.293 137.6 0.7452 0.0000
15 minute winter 19 11 69.149 0.096 12.2 0.2439 0.0000 OK
15 minute winter 20 12 68.933 0.096 12.2 0.1085 0.0000 OK
15 minute winter OUTFALL 13 68.790 0.090 12.1 0.0000 0.0000 OK
15 minute winter CP9 11 70.594 0.034 4.0 0.2263 0.0000 OK
15 minute winter CP11 10 70.615 0.015 1.7 0.0230 0.0000 OK
15 minute winter IC1 10 70.420 0.070 13.2 0.0796 0.0000 OK
15 minute winter IC2 11 70.140 0.060 6.1 0.0678 0.0000 OK
15 minute winter IC3 11 70.233 0.063 5.6 0.0707 0.0000 OK
15 minute summer IC5 1 70.050 0.000 0.0 0.0000 0.0000 OK
15 minute winter IC4 11 69.950 0.060 5.5 0.0674 0.0000 OK
15 minute winter IC6 11 69.869 0.039 2.5 0.0446 0.0000 OK
15 minute winter IC7 11 69.806 0.046 3.4 0.0518 0.0000 OK
15 minute winter IC8 11 69.796 0.046 3.9 0.0523 0.0000 OK
15 minute winter IC9 11 69.901 0.041 3.8 0.0462 0.0000 OK
15 minute winter IC11 10 69.925 0.025 1.7 0.0283 0.0000 OK
15 minute winter IC10 11 70.147 0.097 11.4 0.1094 0.0000 OK
15 minute winter IC12 11 70.033 0.033 1.9 0.0379 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Outflow) Node Node (1/s) (m/s) Vol (m3?) Vol (m3)
15 minute winter 14 1.008 17 1154 0.902 0.425 1.5373
15 minute winter CP10  15.000 IC10 11.4 1.241 0.342  0.1866
15 minute winter 17 1.009 18 137.6 1.076 0.283  2.0789
15 minute winter CpP12  17.000 IC12 1.9 1.170 0.021  0.0048
15 minute winter Tank2 17.002 18 -125.4 -2.150 -0.307 0.9842
15 minute winter 18 Hydro-Brake® 19 12.2
15 minute winter 19 1.011 20 12.2 0.829 0.372  0.8706
15 minute winter 20 1.013 OUTFALL 12.1 0.782 0.363  0.5102 92.0
15 minute winter CP9 14.000 IC9 3.8 1.107 0.114  0.0689
15 minute winter CP11  16.000 IC11 1.7 1.188 0.022  0.0056
15 minute winter IC1 1.001 1 13.1 1.297 0.188 0.1113
15 minute winter 1C2 3.001 6 6.0 0.922 0.323  0.1526
15 minute winter IC3 4.001 6 5.6 0.841 0.326  0.0575
15 minute summer IC5 7.001 7 0.0 0.000 0.000  0.0000
15 minute winter IC4 5.001 7 5.5 0.866 0.311 0.0922
15 minute winter IC6 6.001 7 2.5 0.696 0.141  0.0325
15 minute winter IC7 9.001 8 3.4 0.763 0.192  0.0636
15 minute winter IC8 11.001 13 3.9 0.862 0.192  0.0491
15 minute winter IC9 14.001 14 3.8 0.996 0.150 0.0404
15 minute winter IC11 16.001 17 1.6 0.869 0.058  0.0199
15 minute winter IC10 15.001 17 11.5 1.012 0.645 0.0780
15 minute winter IC12 17.001 Tank 2 1.9 0.656 0.108 0.0448
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Results for 30 year +40% CC Critical Storm Duration. Lowest mass balance: 95.75%

Node Event

15 minute summer

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter

15 minute summer

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter

480 minute winter
480 minute winter

15 minute winter
15 minute winter

Link Event
(Outflow)
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute summer
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
30 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter

us
Node
CP1
1

s wWwN

CP2
CP3

CP4
CP6
cP5

10
11
12
CpP7

CP8
13
Tank 1

15
16

us
Node
CpP1

O b WN R

CP2
CP3

CP4
CP6
CP5

10
11
12
CpP7

CP8
13
Tank 1
Tank 1
15

16

Peak
(mins)
10
11
11
11
11
11
11
11
11
11
10
1
11
11
11
11
11
10
11
11
464
464

11
11

Link

1.000
1.002
1.003_1
1.003
2.000
2.001
3.000
4.000
1.004
5.000
6.000
7.000
1.006_1
8.000
8.001
8.002
8.003
9.000
1.006
11.000
1.007
10.000
12.000
13.000
13.001

Level
(m)
71.204
70.571
70.459
70.351
70.765
70.502
70.844
70.953
70.224
70.674
70.583
70.750
70.078
70.501
70.392
70.139
70.061
70.523
69.814
70.517
69.790
69.790

70.797
70.650

DS
Node
IC1

a1 WN

IC2
IC3

IC4
IC6
IC5

10
11
12

IC7
13
IC8
14
8
13
16
14

Depth
(m)
0.079
0.541
0.704
0.736
0.250
0.515
0.064
0.083
0.806
0.084
0.053
0.000
0.712
0.501
0.555
0.539
0.511
0.063
0.514
0.067
0.531
0.440

0.262
0.545

Outflow
(I/s)
49.9
118.5
172.4
249.9
45.4
82.0
21.4
19.8
407.9
19.2
9.0
0.0
503.7
78.3
141.3
200.4
246.9
12.2
336.0
13.6
262.2
-476.5
-289.5
45.8
80.7

Inflow
(I/s)
44.9
118.7
172.8
250.0
47.1
82.8
21.6
20.8
407.9
20.2
9.1
0.0
505.2
82.2
140.6
199.8
246.2
12.4
813.3
14.1
69.1

37.6 334.3530

48.1
84.8

Velocity
(m/s)
3.739
1.476
1.088
1.577
1.165
1.167
1.730
1.348
1.448
1.361
1.168
0.000
1.798
1.112
2.007
1.265
1.584
1.342
1.404
1.393
1.074
-2.869
-2.101
1.302
2.029

Node Flood

Vol (m3)

(m?)

0.5051 0.0000 OK
1.8340 0.0000
1.9733 0.0000
2.6656 0.0000
0.7014 0.0000
1.0631 0.0000
0.2188 0.0000 OK
0.8595 0.0000 OK
1.9332 0.0000
0.6857 0.0000 OK
0.1299 0.0000 OK
0.0000 0.0000 OK
2.6018 0.0000
1.8120 0.0000
1.6476 0.0000
1.5843 0.0000
1.3917 0.0000
0.1712 0.0000 OK
1.6527 0.0000 OK
0.4320 0.0000 OK
2.1206 0.0000 OK

0.0000 OK

0.7435 0.0000
1.2109 0.0000

Flow/Cap

0.255
0.634
0.731
1.144
1.139
0.933
0.338
0.593
1.342
0.574
0.268
0.000
1.656
0.674
1.288
0.864
1.343
0.365
1.102
0.406
0.858
-1.391
-0.650
0.949
1.193

Link
Vol (m3)
0.1271
2.5234
4.1538
1.6217
0.9521
3.0170
0.0691
0.2762
7.4121
0.2776
0.2318
0.0000
8.9877
1.0496
0.6287
1.5301
4.5332
0.2042
49153
0.1973
7.2866
4.0318
4.4414
0.5989
1.2380

Status

Discharge
Vol (m3)
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Results for 30 year +40% CC Critical Storm Duration. Lowest mass balance: 95.75%

Node Event

480 minute winter
15 minute winter

480 minute winter
15 minute winter

480 minute winter
480 minute winter
480 minute winter

480 minute summer
480 minute summer

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
30 minute winter
15 minute winter

Link Event
(Outflow)

30 minute winter
15 minute winter
30 minute winter
15 minute winter
30 minute winter
180 minute winter

480 minute summer
480 minute summer

15 minute winter
15 minute winter

15 minute summer

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
30 minute winter
15 minute winter

us Peak
Node (mins)
14 464
CP10 12
17 464
CP12 10
Tank 2 464
18 464
19 688
20 384
OUTFALL 384
CP9 11
CP11 10
IC1 11
IC2 11
IC3 11
IC5 11
IC4 11
IC6 11
IC7 11
IC8 11
IC9 11
IC11 10
IC10 18
IC12 10
us Link

Node

14 1.008

CP10  15.000

17 1.009

CP12  17.000

Tank 2 17.002

18 Hydro-Brake®

19 1.011

20 1.013

CP9 14.000

CP11  16.000

IC1 1.001

IC2 3.001

IC3 4.001

IC5 7.001

IC4 5.001

IC6 6.001

IC7 9.001

IC8 11.001

IC9 14.001

IC11 16.001

IC10 15.001

IC12 17.001

Level
(m)
69.790
70.960
69.790
70.727
69.790
69.790
69.155
68.939
68.796
70.626
70.629
70.688
70.554
70.359
70.078
70.262
70.108
69.868
69.848
69.944
69.949
70.385
70.065

DS
Node

17

IC10

18

IC12

18

19

20
OUTFALL

IC9
IC11

Tank 2

Depth
(m)
0.590
0.210
0.609
0.027
0.640
0.690
0.102
0.102
0.096
0.066
0.029
0.338
0.474
0.189
0.028
0.372
0.278
0.108
0.098
0.084
0.049
0.335
0.065

Inflow

(

Outflow

(1/s)
288.3

29.5

319.9

6.8

-307.3

13.6
13.6
13.6

133

6.1
44.7
20.2
19.2
-1.5
19.3

9.7
11.6
13.6
13.2

6.0
29.1

6.7

I/s)
76.3
42.0
84.1
6.9
70.5
83.5
13.6
13.6
13.6
14.1
6.1
49.9
214
19.8
1.5
19.2
10.5
12.2
13.6
13.3
6.1
29.3
6.8

Node
Vol (m3)
1.1615
3.5384
2.0255
0.1069
702.4077
1.7553
0.2596
0.1159
0.0000
0.7350
0.0592
0.3827
0.5364
0.2138
0.0312
0.4210
0.3142
0.1225
0.1108
0.0949
0.0553
0.3792
0.0737

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Velocity Flow/Cap
(m/s)

1.263
1.689
1.559
1.521
-2.664

0.774
0.807

1.516
1.683
1.693
1.145
1.095
-0.122
1.094
0.782
0.855
1.174
1.370
1.243
1.651
0.927

Status

OK

OK

OK
OK
OK
OK
OK

OK

OK
OK
OK
OK

OK

Link

Vol (m3)

1.061
0.884
0.658
0.072
-0.753

0.415
0.407

0.398
0.079
0.641
1.093
1.116
-0.044
1.089
0.548
0.657
0.676
0.530
0.210
1.635
0.379

2.7386
0.3521
3.5331
0.0120
3.2271

0.9473
0.5540

0.1757
0.0141
0.4378
0.4160
0.1481
0.0685
0.2557
0.1590
0.2228
0.1272
0.1034
0.0506
0.1200
0.1114

Discharge
Vol (m3)

497.3
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Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 95.75%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute summer
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
360 minute winter
15 minute winter
360 minute winter
360 minute winter

15 minute winter
15 minute winter

Link Event
(Outflow)
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute summer
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute summer
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
30 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter

us
Node
CP1

U b WN PP

CP2
CP3

CP4
CP6
cP5

10
11
12
CpP7

CP8
13
Tank 1

15
16

us
Node
CpP1

O b WN R

CP2
CP3

CP4
CP6
CP5

10
11
12
CpP7

CP8
13
Tank 1
Tank 1
15

16

Peak
(mins)
12
11
11
11
11
11
12
12
11
13
11
1
11
11
11
11
11
10
344
11
344
320

11
11

Link

1.000
1.002
1.003_1
1.003
2.000
2.001
3.000
4.000
1.004
5.000
6.000
7.000
1.006_1
8.000
8.001
8.002
8.003
9.000
1.006
11.000
1.007
10.000
12.000
13.000
13.001

Level
(m)
71.444
71.223
71.042
70.858
71.530
71.125
71.063
71.012
70.629
70.763
70.596
70.750
70.376
71.253
71.042
70.551
70.397
70.537
70.182
70.532
70.181
70.204

71.573
71.314

DS
Node
IC1

a1 WN

IC2
IC3

IC4
IC6
IC5

10
11
12

IC7
13
IC8
14
8
13
16
14

Depth
(m)
0.319
1.193
1.287
1.243
1.015
1.138
0.283
0.142
1.211
0.173
0.066
0.000
1.010
1.253
1.205
0.951
0.847
0.077
0.882
0.082
0.922
0.854

1.038
1.209

Outflow

(I/s)
67.0
153.3
227.0
337.4
60.5
108.9
25.2
25.6
537.8
24.2
12.9
0.0
667.1
108.8
196.7
279.8
344.9
17.4
4329
19.4
363.4
-667.3
-390.8
59.7
107.3

Inflow
(I/s)
67.6
159.8
229.4
338.1
67.6
110.7
30.9
29.7
538.3
28.9
13.1
0.0
667.8
117.8
198.0
280.4
345.4
17.7
159.6
20.2
110.4

Node
Vol (m3)
2.9205
4.0462
3.6104
4.5030
2.8448
2.3516
1.8215
2.2686
2.9024
2.4542
0.1811
0.0000
3.6880
4.5302
3.5753
2.7937
2.3092
0.2314
2.8326
0.6239
3.6805

75.9 608.3800

69.0
111.3

Velocity
(m/s)
3.654
1.474
1.433
2.130
1.522
1.547
1.732
1.480
1.909
1.384
1.186
0.000
2.369
1.545
2.793
1.766
2.177
1.407
1.560
1.456
1.290
-3.114
-2.320
1.501
2.699

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

OK

OK
OK

OK

OK

2.9455 0.0000
2.6870 0.0000

Flow/Cap

0.342
0.820
0.963
1.545
1.520
1.240
0.397
0.765
1.769
0.723
0.386
0.000
2.193
0.936
1.793
1.206
1.876
0.522
1.420
0.581
1.189
-1.949
-0.878
1.237
1.587

Link
Vol (m3)
0.1989
2.5234
4.1538
1.6217
1.0307
3.0170
0.0984
0.3487
7.4121
0.3521
0.2502
0.1761
9.3965
1.0496
0.6287
1.5301
4.8539
0.2670
5.8096
0.2746
8.3300
5.4969
5.9499
0.5989
1.2406

Status

Discharge
Vol (m3)
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Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 95.75%

Node Event us Peak
Node (mins)

600 minute winter 14 480
15 minute winter CP10 13
720 minute winter 17 555
15 minute winter CP12 10
600 minute winter  Tank 2 480
600 minute winter 18 480
60 minute summer 19 278
30 minute winter 20 117
30 minute winter OUTFALL 117
15 minute winter CP9 11
15 minute winter CP11 10
15 minute winter IC1 12
15 minute winter 1C2 12
15 minute winter IC3 11
15 minute winter IC5 11
15 minute winter IC4 11
15 minute winter IC6 11
600 minute winter  IC7 480
720 minute winter  1C8 555
600 minute winter  1C9 480
600 minute winter  I1C11 510
15 minute winter IC10 14
360 minute winter  1C12 320
Link Event us Link
(Outflow) Node

30 minute winter 14 1.008

15 minute winter CP10 15.000

30 minute winter 17 1.009

15 minute winter CP12 17.000

30 minute winter Tank2 17.002

30 minute winter 18 Hydro-Brake®

60 minute summer 19 1.011

60 minute summer 20 1.013

15 minute winter CP9 14.000

15 minute winter CP11 16.000

15 minute winter IC1 1.001

15 minute winter 1C2 3.001

15 minute winter IC3 4.001

15 minute winter IC5 7.001

15 minute summer IC4 5.001

15 minute winter 1C6 6.001

15 minute winter IC7 9.001

15 minute summer IC8 11.001

15 minute winter 1C9 14.001

15 minute winter IC11 16.001

15 minute winter IC10 15.001

15 minute winter IC12 17.001

Level
(m)
70.172
71.099
70.173
70.732
70.185
70.181
69.155
68.939
68.796
70.641
70.634
71.353
70.963
70.773
70.375
70.539
70.430
70.177
70.178
70.169
70.177
70.416
70.168

OUTFALL

IC9
IC11

Tank 2

Depth
(m)
0.972
0.349
0.992
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