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The report is based on the information that has been acquired and / or made available to Advant 

Engineers via the various searches and consultations undertaken as part of the Drainage Strategy. In 

some cases, anecdotal information has been relied upon, where documented evidence has been 

lacking. 

The conclusions drawn in the above report are considered correct although any subsequent additional 

information may allow refinement of the conclusions.  

All work carried out in preparing this report has utilised and is based upon Advant Engineers current 

professional knowledge and understanding of current UK standards and codes, technology and 

legislation.  Changes in this legislation and guidance may occur at any time in the future and cause any 

conclusions to become inappropriate or incorrect.  

This report has been prepared using information contained in maps and documents prepared by 

others.  Advant Engineers can accept no responsibility for the accuracy of such information. 
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1. Introduction 
 

1.1. Advant Engineers Ltd has been commissioned by Trafford Learning Centre, to 
undertake a Drainage Strategy in connection with the proposed development at 
Redby Street in Manchester. The proposal consists of a new 3 storey independent 
Learning and Vocation Centre. 

 
1.2. This report should be read in conjunction with drawing 22034-101 and associated 

architectural and engineering drawings. 
 

2. Existing Site 
 

2.1. The site is rough scrub land that has some previous hard standing showing through, 
albeit there are no proven drainage connections for this area and therefore will be 
considered to be greenfield, the existing site area is 2,701m² (0.27ha). (See 
Appendix A for Existing Site Plans). 

 
2.2. This site is in Flood Zone 1 and can be located at the following co-ordinates 

387806E, 397428N and the nearest postcode is M11 2NP as shown on the below 
extract. 

 

SITE LOCATION 
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2.3. At the time of writing the report there had been no site investigation undertaken, 
we have therefore referred to the BGS website which describes the site as being. 

 

 
 

2.4. A topographical survey has been provided and the site is fairly flat with levels 
ranging from 61.20 to 62.2 which provides a grade of approx. 1:80. 

 
2.5. To the north and south of the site are existing public combined sewer, there is also a 

length of adopted combine sewer that starts in the site and will need to be 
abandoned. (See Appendix B for sewer records). 
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3. Proposed Development 
 

3.1. The proposal is a new build independent school, it is over 3 storeys and includes an 
outdoor play area as well as parking. (See Appendix C for proposed layout plans). 
 

4. Drainage Strategy 
 

4.1. Surface Water 
 

4.2. The surface water drainage should be designed in accordance with the SUDS 
hierarchy providing evidence to each step before moving on to the next one, the 
SUDS hierarchy is as follows: 

 
SOURCE (INFILTRATION) 

 
 

 
 

WATERCOURSE 
 
 
 

 
SURFACE WATER SEWER 

 
 
 
 

COMBINED WATER SEWER 
 

 
4.3. Based on the expected ground conditions, proximity to the highway and the likely 

presence of made ground then the use of infiltration has been discounted. 
 

4.4. The next level on the hierarchy is discharge to a watercourse, as there are no 
watercourses in the vicinity of the site then this has been discounted as an option. 

 
4.5. Next would be to discharge to a surface water sewer, as there are none in the 

vicinity then we are proposing to connect into the existing combined sewer that 
crosses the site at a controlled rate with attenuation provided on site. 
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4.6. Treating the site as greenfield then we should restrict the discharge from site to 

greenfield rates wherever practically possible, which for this site would be as 
follows: (See Appendix D for calc). 

 
QBAR = 1.75 l/s 

1 in 1 Year = 1.52 l/s 
1 in 30 Year = 2.97 l/s 

1 in 100 Year = 3.64 l/s 
 

4.7. The above greenfield rates are considered too small to be restricted to as the orifice 
size would be at risk of blockages, we are therefore proposing to restrict the 
discharge to 5.0l/s with attenuation on site for the 1 in 100 Year + 40% climate 
change rainfall event with attenuation provided in the sub-base of the permeable 
paving areas and a cellular attenuation tank. (See Appendix E for Drainage Layout 
and Appendix F for drainage calcs).  

 
4.8. Foul Drainage 

 
4.9. The foul drainage is proposed to connect into the public combined sewer located 

north of the site. 
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5. SUDS Elements 
 

5.1. All new surface water drainage systems should implement SUDS features where 
reasonably possible, these features are incorporated to offer benefits in Water 
Quality, Water Quantity, Amenity and Biodiversity.  Below we have considered each 
SUDS element and determined it use within this particular development 

COMPONENT SUITABILITY REASON 

Rainwater 
Harvesting 

✓ 
Potential for a rainwater harvesting unit to be 
installed into the car park to serve part of the 
building. 

Green Roof ✓ 
All the roofs are pitched and therefore would not 
be suitable for a Green Roof 

Blue Roof X 
Attenuation is provided below ground in this 
instance in conjunction with a green roof. 

Infiltration Systems X Ground conditions are not suitable. 

Proprietary 
Treatment Systems 

✓ Flow control to be installed. 

Filter Strips X Ground conditions are not suitable. 

Filter Drains X Ground conditions are not suitable. 

Swales X Site constraints doesn’t allow. 

Bioretention 
Systems 

✓ 
Rain gardens are being used in soft landscaped 
areas. 

Trees ✓ 
New trees are being proposed as part of the new 
landscaping 

Pervious Pavements ✓ 
Permeable paving on all parking bays are being 
proposed 

Attenuation Storage 
Tanks 

✓ 
Sub base of permeable paving as well as a cellular 
tank. 

Detention Basins X Insufficient land use for basins 

Ponds and Wetlands X Insufficient land use for ponds 
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6. SUDS Maintenance 
 

6.1. Upon selection of the SUDS elements to be incorporated into the surface water 
drainage scheme then a maintenance plan needs to be adopted along with 
responsibility of the maintenance. 

 
6.2. The responsibility can general be with 3 different bodies, it could be ‘Private’ which 

means the responsibility remains with the homeowner, it could be ‘Public” which 
means it will be adopted and be the responsibility of the local authority or water 
authority, or it could be ‘Management Company’ which means a specialist company 
could be employed or created for the purpose of maintaining those elements, for 
the management company there would be an annual charge that the home owners 
would be expected to pay each year. 

 
 

 PRIVATE PUBLIC MANAGEMENT 

Rainwater 
Harvesting 

✓ 
 

 

Green Roof ✓   

Flow Control Device ✓   

Rain Garden ✓   

Trees ✓   

Pervious Pavements ✓   

Attenuation Tank ✓   

 
 

6.3. With each element the relevant responsible person(s) / company will need to 
undertake different tasks on varying frequencies to ensure the peak performance of 
the SUDS system and remove the risk of flooding or failure, the maintenance regime 
and regularity for each element are outlined in the tables below.  
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6.4. Rainwater Harvesting 
 

 
 

6.5. Green Roof 
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6.6. Flow Control Device 
 

 
 

6.7. Rain Garden 
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6.8. Trees 
 

 
 

 
6.9. Pervious Pavements 
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6.10. Attenuation Tank 
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7. Conclusion 
 

7.1. Advant Engineers Ltd has been commissioned by Trafford Learning Centre, to 
undertake a Drainage Strategy in connection with the proposed development at 
Redby Street in Manchester. The proposal consists of a new 3 storey independent 
Learning and Vocation Centre. 
 

7.2. The site is a greenfield site and is 2,701m² (0.27ha). 
 

7.3. It is proposed to discharge the surface water to the combined public sewer via the 
existing drainage on site. 
 

7.4. The surface water will be restricted to 5.0 l/s for the 1 in 100 year + 40% climate 
change rainfall event with attenuation provided in the subbase of the permeable 
paving and a cellular storage tank. 
 

7.5. Foul drainage is to be discharged to the public combined sewer located north of the 
site. 
 

7.6. All public surface water/foul water drainage should be designed in accordance with 
the Water Authority and Sewers for Adoption. 
 

7.7. All private surface water and surface water/foul water drainage should be designed 
in accordance with the current Building Regulations Part H. 
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Station Easting Northing Level
2001      387976.733      397426.223       63.337
ZP01      387720.124      397453.254       60.052
ZP02      387778.324      397448.653       60.878
ZP03      387838.312      397441.979       61.600
ZP04      387891.328      397436.678       62.369
ZP05      387937.084      397431.184       62.927
ZP06      387976.732      397426.222       63.341
ZP07      387944.495      397379.807       62.481
ZP08      387893.348      397383.134       62.245
ZP09      387831.829      397399.550       61.068
ZP10      387776.683      397395.375       60.668
ZP011      387716.589      397412.094       59.572
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Received Date: 07/07/2022
Response Date: 26/07/2022

Page 4 of 24 UU Reference:UUPS-ORD-411476

SEWER RECORD Redby Street
 

The position of underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently
available. The actual positions may be different from those shown on the plan and private pipes, sewers or drains may not be recorded. United Utilities
Water PLC will not accept any liability for any damage caused by the actual positions being different from those shown.

© United Utilities Water PLC 2017.The plan is based upon the Ordnance Survey Map with the sanction of the Controller of H.M.Stationery Office, Crown copyright
100022432 and United Utilities Water PLC copyrights are reserved. Unauthorised reproduction will infringe these copyrights.
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Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: Michael Micklethwaite

Site name: Redby Street

Site location: Manchester

Site Details
Latitude: 53.47338° N

Longitude: 2.18515° W

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.

Reference: 163803382

Date: Feb 08 2024 10:27

Runoff estimation approach IH124

Site characteristics
Total site area (ha): 0.27

Methodology

Q  estimation method:
Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics Default Edited

SOIL type: 4 4

HOST class: N/A N/A

SPR/SPRHOST: 0.47 0.47

Hydrological
characteristics Default Edited

SAAR (mm): 900 900

Hydrological region: 10 10

Growth curve factor 1 year: 0.87 0.87

Growth curve factor 30
years:

1.7 1.7

Growth curve factor 100
years:

2.08 2.08

Growth curve factor 200
years:

2.37 2.37

Notes

(1) Is Q  < 2.0 l/s/ha?

When Q  is < 2.0 l/s/ha then limiting discharge

rates are set at 2.0 l/s/ha.

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent

for discharge is usually set at 5.0 l/s if blockage

from vegetation and other materials is possible.

Lower consent flow rates may be set where the

blockage risk is addressed by using appropriate

drainage elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the

use of soakaways to avoid discharge offsite

would normally be preferred for disposal of

surface water runoff.

Greenfield runoff rates Default Edited

Q  (l/s): 1.75 1.75

1 in 1 year (l/s): 1.52 1.52

1 in 30 years (l/s): 2.97 2.97

1 in 100 year (l/s): 3.64 3.64

1 in 200 years (l/s): 4.15 4.15

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at 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

www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of 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, CEH, Hydrosolutions or any other organisation for the use of this data in the design or operational

characteristics of any drainage scheme.

BAR

BAR

BAR

BAR
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SURFACE WATER

In accordance with the SuDS Hierarchy then infiltration should
be considered in the first instance, based upon the ground
conditions it is expected that infiltration does not work.

As soakaways are not expected to work and then discharge to a
watercourse should be the next considered point of discharge,
as there are no watercourses in the vicinity it is proposed to
discharge to the public sewer via a new manhole.

Discharge of the surface water is proposed to go to the United
Utilities Combined Sewer located in Whitworth Street via a new
manhole to be constructed on the line of the existing combined
sewer, this flow will be restricted to a controlled rate with
attenuation on site.

The site does have some areas of hard standing but it has not
been proved that these connect into the public system,
therefore the site has been treated as greenfield runoff which
generates the following flows along with the equivalent orifice
size to achieve those flows:

QBar = 1.72 l/s (27mm)
1 in 1 Year = 1.50 l/s (25mm)

1 in 30 Year = 2.93 l/s (36mm)
1 in 100  Year = 3.58 l/s (40mm)

In this industrial environment it is considered an orifice less than
50mm is a high risk of blockages, therefore we have utilised a
50mm orifice which allows a discharge rate of 5.0l/s.

It has been envisaged to store up the 1 in 100 year + 40%
climate rainfall event on site in a cellular tank.

FOUL DRAINAGE

The foul is proposed to connect into the existing combined
sewer in Ashton Old road.

ALL RWP AND SVP'S TO BE
CHECKED AGAINST
ARHICTECTS LAYOUT PLANS

COVER AND INVERTS OF
EXISTING SEWERS SHOULD
BE CHECKED ON SITE
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Building 3 Leeds City West Business Park,
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 S1 S2 32.339 0.600 60.650 60.225 0.425 76.1 225 5.36 50.0

1.000 1.500 59.7 3.7 0.525 0.950 0.027 0.0 37 0.834

1.001 S2 S3 31.494 0.600 60.225 59.875 0.350 90.0 225 5.74 49.8

1.001 1.379 54.8 7.3 0.950 1.300 0.054 0.0 55 0.961

1.002 S3 S4 30.414 0.600 59.875 59.525 0.350 86.9 225 6.10 47.6

1.002 1.403 55.8 10.5 1.300 1.650 0.081 0.0 65 1.079

1.003 S4 S6 8.511 0.600 59.525 59.450 0.075 113.5 225 6.22 47.1

1.003 1.226 48.8 13.8 1.650 1.725 0.108 0.0 81 1.056

2.000 S5 S6 3.233 0.600 59.620 59.525 0.095 34.0 150 5.03 50.0

2.000 1.731 30.6 1.4 1.630 1.725 0.010 0.0 21 0.868

3.000 S7 S9 24.539 0.600 59.650 59.475 0.175 140.2 225 5.37 50.0

3.000 1.102 43.8 3.7 1.525 1.700 0.027 0.0 44 0.670

4.000 S8 S9 3.233 0.600 59.800 59.725 0.075 43.1 150 5.04 50.0

4.000 1.537 27.2 1.4 1.450 1.525 0.010 0.0 23 0.796

3.001 S9 S10 13.523 0.600 58.900 58.850 0.050 270.5 2500 5.47 50.0

3.001 2.284 4567.5 8.7 1.700 1.750 0.064 0.0 12 0.280

1.004 S6 S10 15.570 0.600 58.875 58.850 0.025 622.8 2500 6.39 46.1

1.004 1.501 3001.3 18.1 1.725 1.750 0.145 0.0 25 0.294

1.005 S10 S12 1.983 0.600 58.850 58.800 0.050 39.7 300 6.40 45.9

1.005 2.504 177.0 29.4 2.250 2.300 0.236 0.0 82 1.871

1.006 S11 S10 2.564 0.600 59.650 59.550 0.100 25.6 300 5.01 45.8

1.006 3.117 220.3 0.0 1.450 1.550 0.000 0.0 0 0.000

1.006_1 S12 S13 15.926 0.600 58.800 58.734 0.066 241.3 300 6.67 47.9

1.006_1 1.007 71.2 30.6 2.300 2.366 0.236 0.0 137 0.971

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 32.339 76.1 225 Circular 61.400 60.650 0.525 61.400 60.225 0.950

1.000 S1 600 Manhole Adoptable S2 600 Manhole Adoptable

1.001 31.494 90.0 225 Circular 61.400 60.225 0.950 61.400 59.875 1.300

1.001 S2 600 Manhole Adoptable S3 600 Manhole Adoptable

1.002 30.414 86.9 225 Circular 61.400 59.875 1.300 61.400 59.525 1.650

1.002 S3 600 Manhole Adoptable S4 600 Manhole Adoptable

1.003 8.511 113.5 225 Circular 61.400 59.525 1.650 61.400 59.450 1.725

1.003 S4 600 Manhole Adoptable S6 600 Manhole Adoptable

2.000 3.233 34.0 150 Circular 61.400 59.620 1.630 61.400 59.525 1.725

2.000 S5 600 Manhole Adoptable S6 600 Manhole Adoptable

3.000 24.539 140.2 225 Circular 61.400 59.650 1.525 61.400 59.475 1.700

3.000 S7 600 Manhole Adoptable S9 600 Manhole Adoptable

4.000 3.233 43.1 150 Circular 61.400 59.800 1.450 61.400 59.725 1.525

4.000 S8 600 Manhole Adoptable S9 600 Manhole Adoptable

3.001 13.523 270.5 2500 Cell 800 61.400 58.900 1.700 61.400 58.850 1.750

3.001 S9 600 Manhole Adoptable S10 1200 Manhole Adoptable
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.004 15.570 622.8 2500 Cell 800 61.400 58.875 1.725 61.400 58.850 1.750

1.004 S6 600 Manhole Adoptable S10 1200 Manhole Adoptable

1.005 1.983 39.7 300 Circular 61.400 58.850 2.250 61.400 58.800 2.300

1.005 S10 1200 Manhole Adoptable S12 1200 Manhole Adoptable

1.006 2.564 25.6 300 Circular 61.400 59.650 1.450 61.400 59.550 1.550

1.006 S11 1200 Manhole Adoptable S10 1200 Manhole Adoptable

1.006_1 15.926 241.3 300 Circular 61.400 58.800 2.300 61.400 58.734 2.366

1.006_1 S12 1200 Manhole Adoptable S13 1200 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S1

S2

S3

S4

S5

S6

S7

S8

S9

387790.695

387823.632

387854.960

387851.847

387842.181

387842.713

387790.030

387814.381

387815.056

397444.714

397441.326

397438.103

397407.848

397403.511

397408.716

397414.208

397406.471

397411.574

61.400

61.400

61.400

61.400

61.400

61.400

61.400

61.400

61.400

0.750

1.175

1.525

1.875

1.780

2.525

1.750

1.600

2.500

600

600

600

600

600

600

600

600

600

0

1
0

1

0

1

0

0

1

2
0

0

0

1

2
0

0
1

0
1

0
1

0

0
1
2

0

0

0
1
2

0

1.000
1.000

1.001
1.001

1.002
1.002

1.003

2.000
2.000
1.003

1.004

3.000

4.000
4.000
3.000

3.001

60.650
60.225

60.225
59.875

59.875
59.525

59.525

59.620
59.525
59.450

58.875

59.650

59.800
59.725
59.475

58.900

225
225

225
225

225
225

225

150
150
225

2500

225

150
150
225

2500
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S10

S11

S12

S13

387816.234

387816.577

387816.031

387831.754

397411.430

397416.802

397409.458

397406.922

61.400

61.400

61.400

61.400

2.550

1.750

2.600

2.666

1200

1200

1200

1200

1

2
3

0

0

1

0

1

1
2
3
0

0
1

0
1

1.006
3.001
1.004
1.005

1.006
1.005

1.006_1
1.006_1

59.550
58.850
58.850
58.850

59.650
58.800

58.800
58.734

300
2500
2500

300

300
300

300
300

SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

FSR
England and Wales
20.000
0.400
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

Detailed
x
240
20.0
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

100
100
150

0
0
0

40
40

0
0
0
0
0

0
0
0
0
0

Node S12 Online OriĮce Control

Flap Valve
Replaces Downstream Link

Invert Level (m)

x
✓
58.800

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

Diameter (m)

1.150
5.0
0.047

Discharge Coeĸcient 0.600

Node S11 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.33

Invert Level (m)
Time to half empty (mins)

59.650
216

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 171.0 0.0 0.300 171.0 0.0 0.301 0.0 0.0
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Node S8 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.33

Invert Level (m)
Time to half empty (mins)

59.800
144

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 104.0 0.0 0.300 104.0 0.0 0.301 0.0 0.0

Node S5 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.30

Invert Level (m)
Time to half empty (mins)

59.620
232

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 79.0 0.0 0.300 79.0 0.0 0.301 0.0 0.0

Other (defaults)

Entry Loss (manhole)
Exit Loss (manhole)

0.250
0.250

Entry Loss (juncƟon)
Exit Loss (juncƟon)

0.000
0.000

Apply Recommended Losses
Flood Risk (m)

x
0.300
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.51%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S1 10 60.688 0.038 3.8 0.0381 0.0000 OK

15 minute winter S1 1.000 S2 3.7 0.631 0.063 0.1929

15 minute winter S2 11 60.280 0.055 7.5 0.0411 0.0000 OK

15 minute winter S2 1.001 S3 7.4 0.844 0.134 0.2764

15 minute winter S3 11 59.942 0.067 11.1 0.0429 0.0000 OK

15 minute winter S3 1.002 S4 11.0 0.880 0.198 0.3825

15 minute winter S4 11 59.617 0.092 14.6 0.0523 0.0000 OK

15 minute winter S4 1.003 S6 14.7 1.023 0.300 0.1219

30 minute winter S5 21 59.637 0.017 1.1 0.3997 0.0000 OK

30 minute winter S5 2.000 S6 0.7 0.701 0.023 0.0033

120 minute winter S6 98 59.117 0.242 6.4 0.1202 0.0000 OK

120 minute winter S6 1.004 S10 4.9 0.058 0.002 9.9055

15 minute winter S7 10 59.695 0.045 3.8 0.0264 0.0000 OK

15 minute winter S7 3.000 S9 3.7 0.671 0.084 0.1347

30 minute winter S8 23 59.815 0.015 1.1 0.5118 0.0000 OK

30 minute winter S8 4.000 S9 0.5 0.582 0.019 0.0028

120 minute winter S9 98 59.117 0.217 2.8 0.1084 0.0000 OK

120 minute winter S9 3.001 S10 1.3 0.040 0.000 8.1853

120 minute winter S10 98 59.117 0.267 8.4 0.3585 0.0000 OK

120 minute winter S10 1.005 S12 7.5 0.446 0.042 0.1355

15 minute summer S11 1 59.650 0.000 0.0 0.0000 0.0000 OK

15 minute summer S11 1.006 S10 0.0 0.000 0.000 0.0000

120 minute winter S12 96 59.117 0.317 7.5 0.3584 0.0000 SURCHARGED

120 minute winter S12 OriĮce S13 2.5 30.8

15 minute summer S13 1 58.734 0.000 2.0 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.51%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S1 10 60.709 0.059 9.3 0.0595 0.0000 OK

15 minute winter S1 1.000 S2 9.2 0.804 0.154 0.3716

15 minute winter S2 10 60.314 0.089 18.5 0.0662 0.0000 OK

15 minute winter S2 1.001 S3 18.1 1.062 0.330 0.5374

15 minute winter S3 11 59.986 0.111 27.4 0.0709 0.0000 OK

15 minute winter S3 1.002 S4 27.3 1.078 0.489 0.7653

15 minute winter S4 11 59.688 0.163 36.1 0.0929 0.0000 OK

15 minute winter S4 1.003 S6 36.3 1.264 0.745 0.2441

15 minute winter S5 12 59.651 0.031 3.5 0.7427 0.0000 OK

15 minute winter S5 2.000 S6 2.4 0.982 0.079 0.0080

180 minute winter S6 148 59.567 0.692 11.8 0.3437 0.0000 OK

180 minute winter S6 1.004 S10 7.9 0.065 0.003 27.4128

15 minute winter S7 10 59.721 0.071 9.3 0.0422 0.0000 OK

15 minute winter S7 3.000 S9 9.1 0.862 0.207 0.2589

30 minute winter S8 21 59.828 0.028 2.7 0.9774 0.0000 OK

30 minute winter S8 4.000 S9 1.8 0.835 0.067 0.0070

180 minute winter S9 148 59.567 0.667 5.2 0.3326 0.0000 OK

180 minute winter S9 3.001 S10 1.8 0.040 0.000 23.3855

180 minute winter S10 148 59.567 0.717 11.8 0.9625 0.0000 SURCHARGED

180 minute winter S10 1.005 S12 7.3 0.445 0.041 0.1396

15 minute summer S11 1 59.650 0.000 0.0 0.0000 0.0000 OK

15 minute summer S11 1.006 S10 0.0 0.000 0.000 0.0000

180 minute winter S12 148 59.567 0.767 7.3 0.8670 0.0000 SURCHARGED

180 minute winter S12 OriĮce S13 4.0 71.0

15 minute summer S13 1 58.734 0.000 3.0 0.0000 0.0000 OK
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.51%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S1 10 60.718 0.068 12.1 0.0681 0.0000 OK

15 minute winter S1 1.000 S2 11.9 0.857 0.200 0.4536

15 minute winter S2 10 60.329 0.104 24.0 0.0773 0.0000 OK

15 minute winter S2 1.001 S3 23.5 1.138 0.429 0.6543

15 minute winter S3 10 60.004 0.129 35.6 0.0823 0.0000 OK

15 minute winter S3 1.002 S4 35.3 1.132 0.633 0.9431

120 minute winter S4 118 59.769 0.244 15.2 0.1391 0.0000 SURCHARGED

120 minute winter S4 1.003 S6 15.2 1.033 0.312 0.3385

120 minute winter S5 118 59.769 0.149 7.3 3.5782 0.0000 OK

120 minute winter S5 2.000 S6 -6.6 0.843 -0.216 0.0569

120 minute winter S6 118 59.768 0.893 20.4 0.4441 0.0000 SURCHARGED

120 minute winter S6 1.004 S10 13.7 0.082 0.005 31.1585

120 minute winter S7 118 59.768 0.118 3.8 0.0700 0.0000 OK

120 minute winter S7 3.000 S9 3.8 0.676 0.087 0.7479

15 minute winter S8 13 59.834 0.034 4.5 1.1659 0.0000 OK

15 minute winter S8 4.000 S9 2.5 0.913 0.093 0.0090

120 minute winter S9 118 59.768 0.868 8.9 0.4334 0.0000 SURCHARGED

120 minute winter S9 3.001 S10 8.8 0.067 0.002 27.0620

120 minute winter S10 118 59.768 0.918 20.1 1.2335 0.0000 SURCHARGED

120 minute winter S10 1.005 S12 6.8 0.439 0.039 0.1396

120 minute winter S11 118 59.769 0.118 9.6 6.8210 0.0000 OK

120 minute winter S11 1.006 S10 -9.6 -0.405 -0.044 0.1036

120 minute winter S12 118 59.768 0.968 6.8 1.0952 0.0000 SURCHARGED

120 minute winter S12 OriĮce S13 4.5 73.5

15 minute summer S13 1 58.734 0.000 3.4 0.0000 0.0000 OK
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.51%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S1 10 60.731 0.081 17.0 0.0814 0.0000 OK

15 minute winter S1 1.000 S2 16.8 0.927 0.282 0.5901

120 minute winter S2 118 60.479 0.254 10.8 0.1885 0.0000 SURCHARGED

120 minute winter S2 1.001 S3 10.8 0.936 0.197 1.2526

120 minute winter S3 118 60.479 0.604 16.2 0.3846 0.0000 SURCHARGED

120 minute winter S3 1.002 S4 16.2 0.957 0.290 1.2096

120 minute winter S4 118 60.478 0.953 21.6 0.5441 0.0000 SURCHARGED

120 minute winter S4 1.003 S6 22.9 1.113 0.471 0.3385

120 minute winter S5 118 60.478 0.858 19.0 7.4606 0.0000 SURCHARGED

120 minute winter S5 2.000 S6 -17.1 -1.219 -0.559 0.0569

120 minute winter S6 118 60.478 1.603 28.3 0.7965 0.0000 SURCHARGED

120 minute winter S6 1.004 S10 21.8 0.083 0.007 31.1585

120 minute winter S7 118 60.477 0.827 11.4 0.4890 0.0000 SURCHARGED

120 minute winter S7 3.000 S9 7.9 0.739 0.179 0.9759

120 minute winter S8 118 60.477 0.677 12.3 10.5896 0.0000 SURCHARGED

120 minute winter S8 4.000 S9 -11.3 0.838 -0.418 0.0569

120 minute winter S9 118 60.478 1.578 14.9 0.7872 0.0000 SURCHARGED

120 minute winter S9 3.001 S10 15.1 0.056 0.003 27.0620

120 minute winter S10 118 60.478 1.628 37.6 2.1858 0.0000 SURCHARGED

120 minute winter S10 1.005 S12 7.6 0.451 0.043 0.1396

120 minute winter S11 118 60.478 0.828 32.6 17.8931 0.0000 SURCHARGED

120 minute winter S11 1.006 S10 -32.6 -0.775 -0.148 0.1806

120 minute winter S12 118 60.477 1.677 7.6 1.8970 0.0000 SURCHARGED

120 minute winter S12 OriĮce S13 5.9 90.3

15 minute summer S13 1 58.734 0.000 4.0 0.0000 0.0000 OK
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Results for 150 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.51%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

240 minute winter S1 188 61.172 0.522 3.5 0.5231 0.0000 FLOOD RISK

240 minute winter S1 1.000 S2 3.5 0.613 0.059 1.2862

240 minute winter S2 188 61.172 0.947 7.0 0.7024 0.0000 FLOOD RISK

240 minute winter S2 1.001 S3 7.0 0.828 0.127 1.2526

240 minute winter S3 188 61.171 1.296 10.5 0.8258 0.0000 FLOOD RISK

240 minute winter S3 1.002 S4 10.4 0.851 0.187 1.2096

240 minute winter S4 188 61.171 1.646 13.9 0.9396 0.0000 FLOOD RISK

240 minute winter S4 1.003 S6 13.8 0.984 0.282 0.3385

240 minute winter S5 188 61.170 1.550 10.3 7.7341 0.0000 FLOOD RISK

240 minute winter S5 2.000 S6 -9.0 0.793 -0.295 0.0569

240 minute winter S6 188 61.170 2.295 17.7 1.1406 0.0000 FLOOD RISK

240 minute winter S6 1.004 S10 15.8 0.065 0.005 31.1585

240 minute winter S7 188 61.170 1.520 3.5 0.8983 0.0000 FLOOD RISK

240 minute winter S7 3.000 S9 4.1 0.629 0.093 0.9759

240 minute winter S8 188 61.170 1.370 12.4 10.8721 0.0000 FLOOD RISK

240 minute winter S8 4.000 S9 -11.5 0.744 -0.422 0.0569

240 minute winter S9 188 61.170 2.270 11.9 1.1327 0.0000 FLOOD RISK

240 minute winter S9 3.001 S10 8.8 0.040 0.002 27.0620

240 minute winter S10 188 61.170 2.320 26.6 3.1158 0.0000 FLOOD RISK

240 minute winter S10 1.005 S12 7.8 0.394 0.044 0.1396

240 minute winter S11 188 61.170 1.520 21.8 18.6764 0.0000 FLOOD RISK

240 minute winter S11 1.006 S10 -21.8 -0.576 -0.099 0.1806

240 minute winter S12 188 61.170 2.370 7.8 2.6801 0.0000 FLOOD RISK

240 minute winter S12 OriĮce S13 7.1 125.9

15 minute summer S13 1 58.734 0.000 4.2 0.0000 0.0000 OK
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